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A PUBLIC DRINKING FOUNTAIN. mn

We present herewith an engraving of an unusually ornate
drinking fountain, presented to the people of London by the
wealthy and charitable Baroness Burdett Coutts
portion has a plan quatrefoil in shape, and is ..r polighed
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Iy be employed In n more worthy manner,

Tho lowoer . - —

PhotosChomical Engraving.

It is only one of several handsome benefactions of the | lnme of water, it is but very feebly acted upon; but if part-
samo charitable donor, whose enormous wealth could searce. | 1y coated with metallic platinum, by drawing a line with so
lution of tetrachloride of the metal across the plate, and
then, after the complete reduction of the platinum salt by
the zine, the plate be plunged into the acid, tho Iatter will

Aberdeen grani te, the four basing being ench six feot four It has been found by M. Merget and M. Gourdon—and, | be found to act energetically along the platinum line. This

mchm lntluml“xr These rest on dotached shafts, thirty six | Indeod, has be
in number, of the same stone, tho capitals being carved of | that

sine covered, or in contact, with platinum or certain oth-

en long known to physicists and chomists— | action is essentinlly electro.chemical.
If o plate of ordinary zinc, carrying an iraage in platinum,

Sicilisn marble. The plinth whenco these shafts spring | or motals, is ro adily noted upon by aclds which have little or | be plunged into an acid containing one part of sulphuric acid
rises four inches above the ground, and in it are four sots of | no effect upon puro #ine, If o plate of chemically pure zine | in two thousand parts of water, the metal will only be at.
made of gun metal. These aro | bo plunged into sulphuric acid diluted with ten times its vo- | tacked when it happens to be in contact with the platinum,

drinking troughs for dogs,

guppllld by the averllow
from the upper basins,
and between the troughs
aro placod standpipes to
supply water for tho uso
of tho horsos. Thero is
a fountain in the center
of each basin, and in the
middle of the group Ix
placed o canopied podes-
tal, six feot high and of
three feet six inches
gpan, with  dolphine
placed at the angles,
From these flow the wa.
ter for drinking. This
pedestal is of Sicilian
marble, and, a few inches
above the general water
level, is divided into fouz
richly molded niches

contuining groups ol
figures and animals, the
former holding vasce,
from which the basins
derive their chief sup

ply of water. Abovetho
niches the pedestal be

comes podimented, and
Is enriched with crocket-
ed pinnacles and termi-
nals, #0 as to serve asan
ornamental base for o
lamp stand=rd, which, at
the hight of ffteen feet
from the ground, branch-
e= into eight foliated
bracket lamps. A larger
and more ornamental
lamp rises from the cen.
ter of these, and terml.
pates the composition,
which is altogether twen.
1y-four feet high.

The workmanship is,
throughont, remarkably
wood. The metal work
in fine and cleanly cast,
and richly gilt, and the
granite and marble work
is some of the best which
has been executed in
Lowdon. Underneath the
fountaln itself is a roomy
subtermuean  chamber
lighted with gas, which
containg all the pipes
and valves that regulate
the supply and dischargo
of the various water ser-

This elaborate foun.
Bin is from the design
of Mr. H. A. Darbishire,
Of its besuty, our read.
% aar judge for thow-
Selyes; and the solidity
of its construction snd
the genuine character of
the decorstion mark it
88 one of the most or-
Samental works latoly
trected in the fountain
line. Ity elognut design
takes It an ornament to
lh- locality In which it

I placed ; but its valuo
must eortainly be con.

10 conslst in the

Inlul purposs for which

'll‘lnu 1o the pub,
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PUBLIC_DRINKING FOUNTAIN, REGENT'S PARK. ' LONDON.

end an etching of any
desired depth can thus
be obtained.

But the production of
n good image on the zine
is the real difficulty, and
under this bead we have
yet little information.
The plan pursued by M.
Gourdon is to place a
fixed and washed positive
silver print on paper face
downwards on the zine,
and then to moisten, first
with ammonia and then
with cyanide of potas-
sium. A certain amount
of the silver forming the
image is thus transferred
to the plate, which can
then be etchied by acid
containing the one two.
thousandth of its volume
of sulphuricacid,

These and other ex-
periments hitherto made
do not appear to have
been very successful, as
half tones were not ren-
dered ; still the plan is
not only interesting, but
appears to contain the
germ of a good and sim-
ple process of photo-
chemical or electro-chem.
ical etching, and is well
worsh™ the attention of
those interested in this
branch of our art. Be.
fore we close these re-
marks we iway offer a
suggestion which may
ald in the solution of the
difficulty. Any process
depending on the solu-
tion of the silver of a
print, and Its sabsequent
deposition on the zine by
reduction from a liquid,
could not be expected to
produce satisfactory re
sults; we would there-
fore suggest that the sil-
ver print should be toned
with gold or with plati.
num, and, when washed
and dry, exposed to the
action of chlorine gas.
Soluble chloride of gold
or platinum and insolu.
ble chloride of silver will
be formed. The print
should then be pressed
into close contact with
the zinc

Now, since the chiloride
of gold or platinum car.
ried by the print is dell.
quescent, we should ex.
pect that a aufficiont
amount of moisture
would be absorbed from
the atmosphere to ena.
ble the zine to decom pose
the gold or platinum salt,
and reduce upon its sur.
face the noble metal, and
o spreading or blurring
of the image be avoided
by limiting the action to
the right place, By some
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Ahoese changos work is performed, and the hent that is sap.
plied is converted into this work. For instance, if ice is at o

l&mt, it will appear that what is ordinarily known
8 lntent hient would bo more properly called converted heat,

Scientific  American,

plan, wo should think it quite possible to obtain a toler-
ably sharp impression in gold or platinum oo & sine plate,
and from a senaibly dry paper print, provided the sction of
the chloride in the first instance is properly regulated, and
the pressure to which the print and plate are together sub-
focted is suMiciently great.—British Journal of Photography.
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LATENT HEAT.

According to the material theory of heat, there is a certain
gubstance called caloric, which makes bodies that contain it
hot, and causes them to become cold when it is withdrawn,
It was observed, in converting solid bodies into liquids and
liquids into vapors, that the bodies took up a great deal of
heat that was not indicated by the thermometer, and on this
acconnt the heat of liquefaction or vaporization was said to
be lalent, a nnme that it retains ot present, Thongh this
lieat cannot be shown by the thermometer, its existence can
readily be proved. Water is a substance which can easily
be made to assume the condition of a solid or a vapor, being
called ice in the former and steam in the latter state. Sup-
pose that we have a pound of ice, at a temperature of 32°
Foh., and that we mix it with a pound of water at 212°, the
ice will be melted, and we shall have two pounds of water
at o temperature of 51°. Now take a pound of water at a
temperature of 82°, and mix it with a pound of waterat 212°;
the resulting mixture of two pounds will have a temper-
ature of 122°, Hence we seo that the ice, in melting, has
absorbed enough heat to raige two pounds of water through
& temperature of 122 —51.=71%, or one pound through
142°, and we say that the latent heat of the liquefaction of
water is 142", The latent heat of the vaporization of water
can be determined in o similar maoner by condensing a
pound of steam at 212° with a given weight of water at a
known temperature, and also by mixing a pound of water at
atemperature of 212° with the same amount of water as was
employed in the case of the steam, and observing the differ-
ence of temperature of the resulting mixtures.

Thus, s pound of water at 212°, mixed with ten pounds at
60", gives eleven pounds at 74*. A pound of steam at 212°,
mixed with ten pounds of water at 60°, gives eleven pounds
of water at 162", In other words, the steam, on being con-
densed, has given out heat (which was not previously sensi
ble to the thermometer) enough to raise eleven pounds of
water through a temperature of 162°—74° 88", or one
pound through 0087, and we say that the latent heat of the
vaporization of water is 008",

The mechanical theory of lieat is now generally adopted ;
it considers that heat and work are interchangeable, and on
this theory we shall be able to explain what becomes of the
Intent heat.  All wolid bodies are supposed to be made up of
molecules, which are not in contact, but are prevented from
separating by a force called cohesion, 1f & body is heated to
& sufficient temperature the foree of expansion becomes
equal to that of coliesion, end the body is liquefied; and if
still more heat i applied, the force of expansion exceeds that
of cohesion, and the lignid hecomes s vapor.  But in each of

tomperature of 82°, and heat is applied, this is converted into
the work that Iy developed in changing into water, and we
say that heat bocomen Intent ; and when water Is at 212°, and
we continue to apply heat, this is converted into the work
that must b dono In éhanging the water into steam. From

#huco it hian boen elinnged into work.

" ~ — ———

" Weean readily determine the amoant of work that ix per-

e

formoed in any glven caso, and will now show how the eal.

required to ralso a pound of water one degree in tem perature,

The mechanieal equivalent of heat (n tho nmount of work that | though employing only two operstors, than the »

In performed by the conversion of one unitof heat Into work,

This has been detormined to be equal In amount to the work

required to mise 772 pounds one foot high, or one pound

772 feet high.  And as heat and work are matually convert-

able, If & body welghing one pound, after falling through o

hight of 772 feet, were to have Its motion suddenly arrested,

It would develope suflficient heat to raise the temporature of

n pound of water one degroe. Lot un apply these figares to

the work done In changing wator into steam,  T'wo kinds of
work are here porformed.  If & pound of water at & tempor.

ature of 212° fs converted Into steam, the latter will have n
volume of about 27§ cuble feot, Suppose that the water s
evaporated in a long eylinder, of exactly one foot cross sec.

tion, open to the atmosphere st the top, Then when all
the water has disappoared, we shinll hinvo o column of steam

274 foot high, which has risen to this hight against the press.
ure of the atmosphere.  The pressure of the alr belng near.
Iy 15 pounds per square inch, the pressure per square foot is
2,115 pounds; and the external work performed by the water,
In changing into steam, will be an amount required to raise
2,115 pounds to a hight of 27} feet, or about 07,044 foot
pounds. And since 772 foot pounds of work require one
unit of heat, the external work will take up 57 M44-+770.
74°67 units of heat.  But we have seen that the total num.
ber of units of heat required to change water into steam is
about 968 (more accurately, 966:'0); hence the internal work
will be equal to an smount developed by the conversion of
00067407 801 08 units of heat into work; and this will
oqual 89198 x 772..088,609 foot pounds,

We have received, of Iate, quite a nomber of inquiries on
the subject of Iatent heat, and have endeavored in this
article to presont the matter in s0 broad a light as to answer
all these questions, It is exceedingly important that those
who are endeavoring to effect improvements in the econom.
ieal working of prime movers should understand these things
clearly, so that they can work intelligently, knowing in what
direction improvements ore needed. We shall probably
rofor to the use of the steam ii: a subsequent article,

FRENCH TELEGRAPHY AT THE EXPOSITION.

A correspondent of the New York Evening Mail writes to
that paper from Viennoa as follows:

““Tam sorry wen®e not represented in telegraphic appa-
ratus, as we have several things in America that would be
worth seeing. The French telegraphic department is the
best in the exhibition, and some of the inventions are ex.
ceedingly interesting. There is a machine that prints an
autographic despatch, not chemically like the other auto.
graphic instruments, but on white paper with printers’ ink.
It cannot be described in writing, nnd so I will not attempt
to say how it is made, except that there is synchronouns ae-
tion of two rollers; one may be in New York and the other
in San Francisco, or in any two other places connected by a
telegraph wire. A written message, a draft, a sheet of
music, the portrait of a burglar, anything that can be drawn
with a pen—nat with a pencil—may be telegraphed from one
end of the world to the other and reproduced with printers’
ink on white paper, like that whereon the patron of the Mail
reads this letter.

** Then they have a machine by which four operators can
work over a single wire at once in one direction, just as one
operator does with us; and by putting on four operators the
other way, you can make the capacity of one wire equal to
that of eight by the old system. We a‘e now using in
America a system by which a wire may be operated both
ways simultaneously. The French machine is exactly four
times ahead of us. They have, also, an electro-magnet that
works over a hundred miles of wire,"

It is evident that this correspondent is not fully posted in
regard to the state of telegraphy in his own country.

The instrument first above described is the ‘“autograph
telegraph ” of E. Lenoir of Paris. It is a modification of
the Bakewell and Casselli instruments, invented years ago.
The message to be transmitted is written on a prepared slip
which is placed on & roller and turned, under a transmitting
stylus. Every line in the originsl message produces a cor-
responding dot in ink on the paper at the other end of the
wire. By turning the roller often enough und so repeating
the transmission, the letters are dotted out at the receiving
office, In an example now before us, done on the instru.
ment deseribed by the correspondent of the Zvening Mail,
each letter is composed of anumber of dots and dashes, cach
representing o telegraphic-signal. In making the capital
letter B, for example, some forty-two signals were em.
ployed. It is almost needlegs to say that instruments that
inyolve the making of so many signals to form a single lot-
ter cannot compete in rapidity with the simplo system of
Morse, or the various printing instruments in common use
here, The Lenoir machine is more of an electrical curiosity
than a business machine.

In respect to the other instroment, by which it is alleged
thut eight operntors can work at once ononoe wire, this ix the
invention of M, Meyer, and its capneity is greatly overratod.
Mr. George B, Prescott, electrician of the Western Union
Telegraph Company, during a recent visit to the continent,
made an examination of this Moeyer instrument. The capa-
olty claimed for it by the inventor was only one hundred
mossnges of ton words each per hour, which Is slow work
for eight operators.

The doublo system, referred to by the correspondent as in
use hore, is the Stearns duplex Instrument, by which two

One hundred and forty iz
culation Is made. A unit of heat is the amount of heat [ overs slogle wire by this system, asing the Morse

American system is therefore about fifty per cont
French plan with eight operstors, ' d
The Stearns duplex system in only limited in its mte of
tranamission by the skill of the operators.  The fastent op.
erator has been able to reach n rate of 2,500 words per
hour. Two operators having this ability would ba able, by
means of the Stearns instrament, to xend over one wire
65,000 words per hour, or 2,500 words each way. A mte
even higher than this has been experimentally obtained,
The above French telegraph Instruments are not indicative
of an advance or improvement aver the devices in commen
uso here.  Shuplicity in the instrumentation is the aim of
the American telegmpher for ordinary work. Give him s
Morse key and a sounder, and he is ready for instant work
snywhere, from the lonely summit of Mount Washington to
the erowded Babel of the stock exchange.
The observations of Mr. Prescott were that the French
official consumes more time in preparing to transmit & mes-
sage than is taken here to sond a telegram ncross the conti.
nont, >
ANOTHER ARCTIC EXPEDITION BEGUN.
The Tigress salled from this port on the 18th of July en
route for the aretie regions, in search of the remaining sur-
vivors of Captain Hall's expedition and his steamer, the
Polaris,  On the 15th of October, 1872,in latitude 80702, this
11 fated steamer bocamo jammed in the ico; and §n view of
imminent danger, & large portion of her crew and provisions
were got out upon the ice. Boon afterwards, in a heavy
gale of wind, the ship broke adrift. The vessel was at this
time destitute of boats, and was In a leaky condition, with
thirteen souls on board. The persons left on the iee, after
floating southward for several months, were finally rescued
by n seal hunting vessel and carried to Newfoundland, The
last they saw of the Polaris was on the 16tk of October, when
she appeared, under sail and steam, heading for a bay in
Northumberland lsland, a sheltered position where she
snchored. It is supposed that here the Polaris was frozen
In, ns the ice in those regions commences to elose in Septem-
ber; so that, if she remained any length of time st her anchor-
nge, she must have been nipped hard and fast until the pres-
ent month of July, when the breaking up of the floes begins.
It is believed, therefore, that unless the ship managed to alter
her position before being shut in, she could not move until
about this time; and as her coal must of course be exhinusted,
she cannot have proceeded very far under sall nlone. On
theso grounds, it is conjectured that, if the Palaris be afloat
at all, little difficalty will be experienced in finding her.
The Tigress goes to Disco, Greenland, whither the Juniata,
another United States vessel, has preceded her, having left
New York some weeks ngo, Inden with provisions and coal.
Starting from Disco, the Tigress will begin the important
part of her cruise completely stocked, that is, with two years'
rations for the forty souls composing her crew, and with all
the coal she has room for, sufficient for twenty-two days
full steaming. From Disco, the ship will proceed to Uper-
navik, where dogs, sledges, ete., will be taken aboard, and
thence she will shape her course directly for Northumberiand
Island. If the Polaris is not where she is expected to be,
and the search has to be protracted over the vast and dreary
wastes in the neighborhood of the pole, there is little chance
of the Tigress returning to civilization under a period of
some fourteen months.
The Tigress was originally built for the seal-hunting sere-
ice. She is a blufl bowed vessel, some 150 fect long by 30
feet benm. Her sldes are very thick and solid, averaging
from 24 to 80 inchoes through, and her bow is armored with
plank and iron plating to enable her to resist the ice. Her
motive power is n 60 horse vertical compound engine, and a
two bladed propeller, capablo of driving her, at best speed,
about 7 knots per liour. The personned of the expedition
consists of Commander James A, Greer, U, S. N,, command-
ing, Lieutenant Commander H. C. White, Licutenants Wil-
kins, Berry and Sebreo, two engineers, two ice pilots, one of
whom is Captain I'yson of the Polaris, and a surgeon, besides
about twenty-nine men, many of the latter being seal fishers
and members of the former crow of the Tigress. The Esqui-
maux who were rescued from the ice go back home in the
Tigross. This Is tho first arctic expedition which has sailed
strictly in Govornment service and under military diseipline,

AN AUSTRIAN FARMER'S ENTERTAINMENT.

The special correspondent of the SCIENTIFIC AMERICAN,
United States Commissioner Professor R. H. Thurston, has
arrived at Vienns, und our readers may shortly expect from
liiy pen some Intoresting and practical letters concorning the
gront exposition,

Professor Thuraton was Iately invited, us one of a seleot
company, to visit the celebrated farm of Herr Ritter Horsky
yon Horckysfeld, in Bohemin, 200 miles from Vienpa, to in
gpect the mothods and applisnces of agriculture as _thvro
practiced. A gpecinl train conveyed the guosts to Kolin,
where they were recelved by their farmer host, whose farm
i¥ 5,000 ncros in extent. His plows, cultivators, seeders,
threshors, harvesters and other implements are numbered by
weores, and are operated by hand, animals and steam power,
according to the nature of the work required or the forma-
tlon of the ground, The yearly products of tho farm amount
1o £50,000, und the amount inveated in machines and other
improvements is $3500,000. The proprictor  has, among
othor concerns upon the farm, n beot sugar factory which

operators muy work in contrary directions over one wire,

cost #250,000, Brlefly, the process conslsts in macerating
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the beets in water, which dissolves out the sugar; lime is ‘
then added, forming saccharate of lime: ecarbonic acld Is
then jotroduced, which precipitates the lime, and the s
charine liquid is then evaporated in the usual manner

Ono of the features of the occasion was a simultancoun
trial of various agricaltural implemonts, At a bugle signal
‘h'cn b.v the host, a crowd of operatives, boys, girls, men and
women, with asses, mules, cows, horses and oxen, all started

w0 work in strips over the appointed field
instructive and peouliar,

In the evening a banquet was given, and in reply to the
toast of America, United States Commissioner Professor
Horsford made an interesting speech in German. The toast
to the ladies was answered by Professor Thurston in a very
prilliant manner. At 10.30 P. M. the party returned to
vienns. Wo gathor these particulars from an interesting
Jetter in the New York Tridune.

Herr von Horckysfeld is 72 years of age, and is celobrated
thronghout Austria for his success as an agriculturist. The
excursion party numbered 150 persons, and were entortalned
wholly at the expense of the venerable farmer.

-
THE USE OF ZINC,

Although the use of zinc as a component of brass and
similaralloys was known to the ancients, it did not, for a
Jong time, meet with any use alone. In consequence, the
production of this plentiful metal was a limited one, At
the beginning of the present century scarce 200 tuns of xine
were produced in &1l Europe, while to.day the total produc-
tion is at least 125,000 tuns.

It would seem as if zine, on account of its low melting
point and its relatively great power of resisting the nction
of the atmosphere, were excellently well adapted to the
manufacture of all sorts of things, but its brittleness re-
stricted its use within narrow limits. In 1805 it was discov-
ered, at Sheffield, that zinc heated to 212° Fabh. lost its brit-
tleness, and from that time forward zinc began to be used
alone, nud especially for roofing; but this use was soon
abandoned on account of the diffioulty of fastening the
sheots, and has been but recently renewed. For a long time
only large masses, like weights, were cast inzinc. This use
was not nearly sufficient to consume the quantities of zine
which could be obtained in Silesia, and hence, in 1828, the
Soclety for the Advancement of Industry in Prussia offered
a prize for the discovery of a use for zine, which should
cause an essential and generally useful incrense in the con.
sumption of the metal.

The prize was won by Berlin. Krieger, the chief mining
counselor, first ascertained that it was possible to cast hol.
low pieces as well as plates and solid masses, and he had a
number of utensils made of zine for his household, but did
not extend it farther, It happened, however, that a friend of
his, named Geiss, who was the proprietor of an establish-
ment for making fine iron castings, was hunting around for a
suitable material for casting large architectural ornaments,
snd the idea struck him of employing zinc. He had now
found a material which melted at a low temperature, and
which could be cast in molds of moist sand, which was easi-
Iy worked when cast, and which, above all—for this is of the
greatest importance in making very large pieces—could be
canily soldered. Golss, whose factory is still standing in
Berlin, now began to experiment very zealously. Beuth
snd Schinkel also interested themselves in it, and Berlin
very soon began to employ zinc columns, capitals, archi-
traves, cornices, and similar pieces of architectural work.
The road was now broken for zinc casting, and zinc founder-
fes sprang up rapidly in Berlin and other large cities; the
price of zine, which had fallen to $1.50, soon rose to $4.50
and the prodaction of zinc in Europe increased, as stated,
from 200 tuns in 1808 to 60,000 tuns in 1858, and to 125,-
000 tuns at the present time.

This remarkable increase of productior, not being fol.
lowed by a decrease in price, shows that the employment of
zlne for casting objects of genoral use has been kept up, and
that its use has not been limited to architecture. As soon as
it beeame known that zine could be so readily employed for
casting, it began to be used for chandeliers and the like,
where it served a good purpose as substitute for the more ex-
pensive bronze, The introduction of this use of zinc is
principally due to Spinn; Devaranne employed it for theater
decorations, a use founded upon the power of polished zinc
to roflect the light, Finally zinc was employed for making
coples of large statues, which could thus be very cheaply
produced. Gelss, at the very beginning, cultivated this use
of ¥ing, but it first came into practical use when Hossauer
introduced a process of depositing, upon the zine structures,
A lnyor of copper by galyanie action, When thus conted,
they soon aequired the appearsnce of genuine bronze. This

~ wmeof gine s atill quite general, as it enables persons of
more moderate means to possess exeellent works of art,
Thoy are made ehiefly by Lippold and Gelss,
At present » groat varloty of articles are cast in zinc in
- Borlin; candlosticks and still smallor objects, chandeliors
gon brackets, statues and huge architectural plecos,
ol monuments, and evon pieces 80 or 40 feet high and
‘welghing half & tun, are made of this metal.  All this great
Warloty can bo made in the same establishment, for the oper-
‘atlon is exactly the same with all. If we enter a zine foun-
i W0 noo 1o huge contrivances; in the court yard wo saw,
: ) py of th colonsal “Amnzon,” by Kiss, us Inrgo as
donl, or porhaps n monument 20 feot high; we entor
‘woarks and find yory small furnsces, small eruciblos, and
only & small gpace for ecasting, The explanation of
eano with which sine Is soldered. Everything,
or artistic, In cast in small plocos welghing not over
punds each, and shwn soldered sogothier,  For all such

The scene was | bronze ornaments

things the patterns only are kept ; and when a cast is ordered

a sand mold is made, the pieces cast soparately, and soldered
together and the joints finished off.  In consequence of the
small arrangoments and fittings required by such founderies,
their number in Berlin alone s quite considerabls, thore be-

Ing about fifty inall. The majority of them, bowever, com.
bine zine casting with bronze casting; these are the manu.
factories of lamps, gus fixtures, and cheap substitutes for

The zine founderies, in the narrower sense, whose chief
productions are architectural pleces and duplicates of plastic
works of art, employ about 800 hands. Berlin, where this

industry originated and where it is conducted with truly ar-
tistic taste, still takes the lead therein.

- B L —
SIMPLE TESTS FOR MINERALS,

One of the first tests to which & mineralogist submits a
spoecimon s a tost of hardness, Hardness is expressed in two
ways: By the degrees from one to ten, or by comparison with
familiar pubstances, which are able to scrateh it or which
it is able to seratch ; so we must begin with a

SCALE OF NARDNESS,

1. Tale, laminated light green variety, which is easily
scratched by the nail.

2, Gypsum, erystallized, Not easily scratched by the nail;
does not serateh o copper coin.

3. Calelte, transparent. Scratches and is scratched by a
copper coln,

4. Fluor spar, crystallized. Not scratched by s copper
coln; does not serasch glass,

5. Apatite, trangparent, Scratches glass with difficulty;
oaslly seratehod by the knife,

6. Orthoclase, white, cleavable felspar. Scratches glass
ensily ; not easily scratched by the knife.

7. Quartz, transparent. Not scratched by the knife.

8. Topaz. Harder than flint,

0. SBapphire. Harder than flint.

10, Dismond. Harder than flint.

With u knife, piece of glass and a copper coin, the hard-
ness is soon dotermined, and a clue to its name and value
obtained.

The minerals which, like quartz, are not scratched by the
knife are seldom of value as ores, Their principal uses in
the arts are as ornaments, or in cutting and polishing: for
example, dinmonds, agates, beryls, garnets, topaz, tourma-
line and corundum. The most remarkable exception to this
is capiterito, an oxide of tin, with a hardness 6 to 7, infus-
ible and insoluble, but which gives the blowpipe reaction
for tin,

Ores of metals are usually heavy ; and with a small pair of
nccurate balances, the specific gravity is easily taken. Sus.
pend the mineral freely by a horse hair, from one end of the
beam or scale pan, and weigh: next allow it to hang freely
in a tumbler of water and weigh again; divide its weight in
air by its loss of weight in water, and the result is its spe-
cific gravity.

The acid test is also easily applied. Effervescence indi-
cates a carbonate, and is frequently some form of limestone.
Iron ores usually dissolve in warm acid, especially if pulver.
ized. So too most other ores of any commercial value are
dissolved more or less rapidly by acids and heat.

GOLD AND PYRITES.

Gold and platinum occur in the metallic state and are dis-
solved only by agua regia. Gold does not occur in large
masses nor is it often crystallizsed. All these serve to dis-
tinguish it from iron pyrites, or fool's gold, of which so
many specimens are sent to us for analysis,. When pyrites
are heated on charcoal before the blowpipe, they give off the
well known sulphurous sacid fumes and form a magnetic
globule. Gold fuses. The specific gravity of gold is 15 to
19, that of pyrites 4'5 to 5; pure gold is scratched by a cop-
per coin, pyrites are not easily scratched by the knife, Cop-
per pyrites, chalcopyrites, are of a darker or brass yellow
color, not 80 hard as iron pyrites, and dissolve in acid with
& green or blue color.

TESTS FOR SOME METALS,

When gold is dissolved in agua regia, the solution should
give a purple color with protochloride of tin solution. Gold
is also precipitated by sulphate of iron as & brown powder.

Silver dissolved in nitricacid gives a white precipitate with
hydrochloric ncid, which precipitate is soluble In smmonia,
Mixed with carbonate of sods and heated on chareoal before
the blowpipe, compounds of sllver give white, brillinnt me-
tallic globules,

Lead also gives o white procipitate with hydrochlorio acid,
but it dissolves in boiling water, With bichromate of pot-
nsh or fodide of potassium, s beautiful yellow precipitate is
formed. Its compounds are very readily reduced on char-
conl. Guluna often contains sllver, which can only be sepa.
rated from the lead by an assayor,

Very dilute solutions of iron yield dense blue preclpitates
with yellow prossinte of potash,  Slnes the nelds sometimes
contain iron, they should be tested fiest, and the solution
greatly diluted.  Ores of fron give charoteristle black,
brown or red streaks on unglased porcelain,

Lime gives a precipitato with oxalute of smmonia,
is precipitated with lime by sulphurie acld.

Zinc and tin are not very diffieuls to reduce with u blow.
pipe, and the contings formed glve chunraoterdstlo shados of
green when molstened with nitrate of cobalt,

If our frionds, who think they have discovered a rloh ore of
soms sort, will take the trouble to apply \ho above simple
tests, they will frequently pscertaln for themselyes that it is
not all gold that glitters,

Bariumn

_—
SCIENTIFIC AND PRACTICAL INFORMATION.

EFFECTS OF OFIUM,

In Chins, very few P""m'm’b’"'.‘ﬂ., therapou-
tic purposes, though the drug plays an important part
through its effects upon the customa and hyglons of the ns-
tion. In smoking oplum, the taste at first Is 00t unplessnnt ;
but ax is the case with tobacco, & person must become habit-
uated o its use. The drug is prepared in & semi-fuid sate
and has a sweet olly flavor somewhat resembling rich eream.
Smoking the substance for the first time, not over 130 to 150
grains per day can be used, as it is apt to cause violent ver.
tigo, nauses, and headache. The first puffs render the
smoker loguacious, then he becomes stupidly happy, aad
finally paleness and quick contractions of the face ensue.
The sensations and dreams differ according to the tempera.
mwent and nervous organization of the user. A deep aloep In
generally produced lasting from two 0 three hours, during
which time the pulse is low and very feeble. The physical
effects are loss of appetite, extreme emaciation, and, fre-
quently, idiocy.

THALLIUM FROM VESUVIUS,

Professor Palmieri has made many spectroscopic analyses
of the sublimations of the fumeroles, or small holes on the
crust of the voleano of Vesuvins through which vapors es-
cape, and finds the metal thallinm in most of them,

Thalliom is the new metal discovered in 1861 by Dr.
Crookes. In weight and appearance, it resembles lead,
When burned in oxygen it yields a splendid green flame, and
its chlorate, it is supposed, might be used in fireworks to ad-
vantage. Thallium is found in various mineral waters; its
sulphate is very soluble in water.

IMPORTANT AFRICAN DISCOVERY,

A dispatch to the New York Herald, from the exploring ex.
pedition of Sir Samuel Baker in Africa, snnounces the dis-
covery that the great lakes Tanganyika and Albert Nyanza
are connected together, and communicate with the Nile,
forming an inland ses seven hundred miles in length. Fur-
ther, that vessels launched on the Nile above Murchison's
Falls will be able to sail thence into and through the great
lakes. Thisis a very important discovery, ss it brings an
immense and fertile portion of interior Africa into easy com
munication with the civilized world. =

0ZOXE DY SLOW OXIDATION,

If a small quantity of petroleum benzine be placed in a
large vessel and exposod to direct sunlight for & few days in
summer, the vessel being frequently opened and shaken, tho
air in the vessel will contain ozone. The same change will
take place in diffused daylight, or even in the dark and at a
low temperature, but a much longer time is required. The
slow evaporation seems to be the chief cause of this. Tuis
bas been observed by Fudakowski, who published a fuli de-
scription of the oxidizing action of this active benzino in
the ** Proceedings of the Berlin Chemical Society.”

HOW A SURGICAL DISCOVERY WAS ACCIDENTALLY MADE

The Aertzliche Hausfreund is responsible for the follow-
ing account of the cruel misdeeds of a brutal woman leading
to the discovery of an important method of performing pain-
less surgical operations.

A wicked stepmother placed a net upon the head of her
eleven year old stepdaughter, and compelled her to wear it
for two weeks continuvualy. On the 5th of March, 1872,
the girl, suffering with headache, was brought to the clinic
of Professor Dr. Dittel. Dr. Dittel made a careful exami-
nation of the head and found a deep furrow plowed into the
head, at the bottom of which was the elastic cord of the net,
covered with little caruncles. The poor girl died of in-
flammation of the perebral membrane, and upon dissection
it was found that not only the pericranium but also even
the skull bones were cut through as if, with a sharp saw,
This proved what power is exerted by elastic cords, and
since then Dr. Dittel has employed them for cutting off tis.
sues and removing swellings and tumors. By this gentle
means, the patient Joes not lose a drop of blood, suffers
scarcely any pain, has no fever, and soon gets well. This
method seems to have a great future in store forit. Many
patients are so horrified by the sight of the dreadful knife
that the date of their recovery is postponed by it, even if
they do not faint quite away.

PROGRESS OF INSTANTANEOUS PHOTOGRAPHY.

During the recent naval review in honor of the Shah of
Peraia, at Portsmouth, Eng. a number of photographs wers
taken by means of dry plates, prepared by the use of tho
salts of uranium, aftor the process of Colonel Stuart Wort-
loy.  Tho steam vessols in motion, views of the ships with
tho mon in the act of clambering into the rigging, yachts iu
full sail, all were produced in faultloss perfection by the in-
stantaneous exposure of the plates,

LA Natune ix the title of a now French illastrated scion-
tific wookly, published in Paris. It Is edited by M. Gasto .
Tissandior, a woll known lttératour and sacant, and enters n
field, similar to that of the English perlodical of like nawme,
of popular selence and the diffusion of recont and interostin g
industrinl Information. The journal is handsome in appeay-
ance, and In this wise rather above the standard of Frenou

anewspapors; the two numbers recolved are well edted ayl
entertalning.

4 () B Qi s——

NEW METHOD OF PROTECTING THR PLATES oF [nox
Sures yios Cornosion,—To provent the corrosive action of
bilgo water upon the Iron platos of iron ships, James Young
has suggested sud tried the use of lime, to neutralize the
acid of the water,  Actual experiment, continued for several

months, shows that a small quantity of lime in the bilge wy-
ter wholly prevents the corrasion of the fron plates,
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A IU)lTlTUTﬁ ¥OR THE BELL CORD.

In  rocent number of the Kngineer, almost two entiro pnglua,
with engravings, are devoted to the illustration and de?‘cr p-
tion of Mr. 8. A, Varley's olectrical contrivance for gll\ ng i
gigunl from n ear of a train to the engineer of the ucomo;
tive, A boll and magnet, with a peculiar nrrnn;lrn:;xlont‘ o
Jovers, are omployed, together with a device for :\' onting
the compartment of the car whero the signal was g wlu‘.l

The reading of Mr. Vnrle{’s' .)m})ierc l!;rolmbly ocoupied an

! ooloty of lngincers
hn';‘l;l:r;":::n‘:tb:h: dseli.-ctyelthor in the construction of Brit.

Jsh railway cars or in the mo
othorwise the use of the simpl
ployed on all Amerioan cars,

in England.
thdoutc::lappur!: to be o fact, confirmed by actual experionce

on the British railways, that no sooner is & cord put on the
cars than the passengers at onoo begin t.o amusge thomselves
by pulling it, sounding falso alarms, bringing the train t? a
lialt, and produacing mischiof in a varioty of forms. The
rallway companies appear to be powerless to provent this
anauthorized pulling at the bell rope, and are obliged to die-

card its use nltogether,

ral status of British passengers;
o boll cord, so successfully em-
would long ago have been in-

IMPROVEMENT IN BRICKS.

M. Emilo Pavy las recently devised a conneoted brick, or
rather, more strictly, a mode of combining bricks, for build-
ing purposes. The nature of the invention, as shown in our en-
graving, is readily understood. In the extremities of each brick

are pressed or cut dovetail mortises which, when the former
are placed end to end, come together. Into these portions &
_connecting piece of suitable form is slipped, which holds
the bricks tightly together, mortar, atsuch points, being

merely auxiliary.

The bricks may Le made cither square or curved and of
any size. They are well adapted for constructing vaulting,
cach being formed to suit the shape of the arch and provided
with a number of morlises proportionate to its size. The
circular pieces may be used with advantage in the building
of lighthouse or other towers. The Ckronique de I'Industris,
to which we are indebted for our facts, says that the method
has been used in France to considerable extent and with ex-
cellent resuits.

<>
NEW SAFETY PUMP FOR SEA GOING STEAMERS,

Quite a valuable device, judging from what it is clzimed
to have dose, has been invented for freeing sea going
steamers from the excess of water taken in by leakage or
through aecidental injury. It is an attachment to the air
pump, and consists of a pipe, of suitable dimensions, leading
from the hold of the vessel to the top of the former and con-
nected therewith with a valye. Water is taken up, through
this conduit and on top of the air pump buckets, with every
descent of the piston, and is discharged, with the condensed
water and air, overboard through the usual channel.

The inventor,Mr. Daniel Barnum,of No. 255 Halsey street,
Brooklyn, N. Y., claims that the entire power of the air
pomp is thus utilized to clear the vessel, and this without
interfering with the working of the engines. The arrange-
ment has been placed in two vessels, in one of which, the
Saratogs, after she had been plerced with quile a large
aperture below the water line, it was, in connection with the
other pumps, instrumental in keeping her afloat until repairs
could be made. The ship in which the device was most re-
cently placed is the Niagara. of the Old Dominion company’s
line, now lying at her wharf in this city in a damaged con-
dition, from injuries received during a severe gale encount-
ered during the passage from Bermuda to New York in
February last. The storm, according to the statements of the
officers, was 8o violent that the vessel was caused to leak
and also to ship large qurntities of water, g0 as to excite
sorious fears as to her safety. It is stated that, with the air
pump attschment in operation together with the usual ship
pumps, little difficulty was found in keeping the vessel free
from water,so that her surviving the gale is largely ascribed
to the efficacy of the former apparatus.

Mr. Barnum informs us that the device was patented as
far back as 1858, but that he has met with much opposition
to its introduction from the steamship owners and engineers,
owing to thelr bellef that it was impracticable, He con-
siders the two cases above clted to fully prove its efficiency ;
and from the views expressed to us by officers of both ves.
sels, there s 10 be conslderable foundation for his
claims,

a

.
L4

17 i stated that alloys of nickel and German silver with
from one to twenty grains of platinum are preserved from
and that aluminum bronze scquires s permanen’
brillisney by the admixture of & small quantity of the pre-
cious metal.

———

JTMPROVED PROPELLER
Mr, 1. €. Hubbard, of Green Bay, Wis,, has recently in.
vented the new propeller wheel lustratod horewith, The
shaft is inclosed in a sleove which torminntes in a conlenl
hub, to which are attached the enrved nand tapering blades
shown, The sleeve is hollow, nnd, for the purpose of expol-
ling the water more rapidly from the center of the whoel, in
mudo tapering, or larger, at the end next the hub, The radial
stays support the blades, and, by moenns of the nuts and
Herews, serve to adjust the size of tho openings between
them,

The inventor states that the device is not designed to dis-
turb or displace the water, which, on the contrary, is drawn
into orclasped by the wheel, and, when ejected, forms a pow-
erful resisting force. In backing the motion is reversed, nnd
a vacuum created inside the wheel. The inventor claims
that his method is more powerful than the common screw and
has greater speed. It is stated that it can retain o certain
rapidity with 100 pounds of steam, while a screw would re-
quire 140 pounds. A new steam yacht, to which the inven-
tion has been applied, was recently tested at the Washington
navy yard with very successful results, being propelled
without the least jarring and with perfect smoothness. The
dimensions of the propeller wore 22 inches length by 80 inch-
cgdinmeter.

IMPROVED OX BOW.

Thig is a patented ox bow which, it is stated, does not re-
quire bending, and which may be mnde in parts of the coun-
try where timber suitable for the ordinary bow is scarce,
without requiricg much mechanical skill to make,

As shown in our illustration, the neck plece is made of
metal with socket holesin its endsfor supporting the straight
pieces which are secured therein by means of screw bolts.
The tenons may extend clear or only partly through the low-
er portion, which may be either solid or hollow, and of any
form to suit the proper curve for the neck of the ox. Any
kind of timber for the wooden, and any suitable material for
the metallic, portions may be employed. This is quite a

convenient and economical device, which will doubtless be
appreciated by farmers generally. Patented May 24, 1870
For further particulars, address the inventor, Mr. A. L. D.
Moore, of La Grange, Fayette county, Texas,

— P -—
A Sciontific American In Prussia,

An accident occurred the other day, says the Pall Mall
Gazette, upon the Hartz mountains, the circumstances of
which, as reported, are highly honorable to a young Ameri-
can concerned, This gentleman, Mr, Tatham, formed one
of a party of student excursionists from the Prussian School
of Mines. It proved nearly dark when they reached the

precipitated down the precipico, at the edge of which hig
companions were standing, into the depth below, where all
pight of him was lost. His comrades dispersed in senrch of
nid, but it proved too late to do anything effectunl befors
night completely closed, and thelr dismay was Inereased
greatly when they missed Mr. Tatham, who was supposed
to have perished in o vain attempt to rescus Kritwel, At
dawn the other students were on the spot with plenty of ald,
and to their surprise saw the gleam of a fire, far below, in
the ohasm into which their comrade had fallen. It turned out
that Mr. Tathom had managed to scramble down aftor the
fallen man by the aid of vushes and rocks, and finding the
objoct of his search, though terribly bruised, still alive and
portly gensible, had tended him through the night, cover:
ing him with his own outer clothes, and keeping up o fire
of nticks, both ngainst the cold and as o signal for aid from
nbove. Although the hight down which Herr Kritwell foll
or moro properly rolled, is reported to be over 200 feet, ho
had broken no limb, and was making a good recovery at the
lost nccounts, thanks to Mr, Tatham, .
PATENT PIG FEEDER,

T'his dovico has for its objeet to enforce, by physical means,
upon the comprehension of pigs, & certain amonnt of neat-
noss during meals, which experience has shown cannot be
Impressed upon their understandings by any source of argu-
mont however cogently or logically stated, in other words,
It provents them putting their feet in the trough. It also

alms, by regulating the supply of food, to check those hab.
its of gluttony of which no hog isable to divest himself, and
which, as in case of the gaunt frequenter of Now York
bonrding houses, may be traced to the chronic and unappeas-
nble state of internal famine in which he exists,

Corn or other food is thrown in the receptacle, the sidesof

which are inclined inwards. Upon the bottom & dividing
bar, having sloping sides, is placed, between the surface of
which and the lower extremitiesof the receiver openings are
left closed, by movable slides. The latter can be moved up
and down to enlarge or diminish the size of the orifices,
through which the food passes to the troughs. It will be ob-
served that by no amount of contortion can the hog insinu-
ate himself into the latter vessels, for the reason that, through
the outwardly inclined sides of the reservoir, a space is left
only big enough for him to insert his head. Food is fed out
8s it is wanted and is, besides, kept in & cleanly condition.
For this useful improvement in its table furniture, the por-
cine family is indebted to Messrs. J. H. McElrath and L. M.
Houghton, of Princeton, I1l., who patented the same August
20, 1872,

The Palinurus.

Ata recent lecture in this city before the Nautical School,
Dr. Thoms stated an interesting theory to account for the
loss of the steamship City of Washington. The disaster, he
held, was caused by a deviation of the ship’s compass, occa-
sioned by the electrical condition of the atmosphere conse-
quent upon the appearance of the aurora borealis during the
voyage. He exhibited an instrament, called the palinurns,
employed to detect and note the variations of a ship’s com-
pass during a voyage. The Lapland, which sailed from
England only a day after the City of Washington, carried
such an instrument, which showed that, during the appear-
ance of the aurora borealis, her compass deviated 1}°. This
deviation, occurring as it must have done on the City of
Washington at the beginning of her voyage, would cause
her to diverge 20 miles from her course in every hundred,
and she was only 150 miles out of her reckoning when
wrecked.

Some of the witnesses examined during the recent govern-
nient inquiry testified that they believed that the loss of the
vessel was due to deviation of the compasses, caused b.“
the iron and steel of which her cargo was chiefly composed.

The New Hotels orf Chicago.

The splendor and large extent of the new hotels in Chicago
may be judged of from the following: The Pacific hotel is
825 feet by 186; the Wilton carpet, of American manufac-
ture, which covers the halis, is more than a mile long; there
are twenty miles of wire in the house, 500 bedrooms, equal
in size and quality from the first to the seventh floor, and
it takes 218 servants to attend to the guests. There are six
acres of carpeting. The whole cost of the establishment
was £1,200,000, and the farniture cost, besides, $400,000.

The new hotel of Mr. Potter Palmer is almost ready for
occupancy. Its cost will be £2,000,000, and it is clsimed to
be fireproof. All the floors, beams and rafters are of iron;
patent tile partitions are used, and the marble decorations
surpass anything of the kind in the world.

°

CHANGEABLE Prow Porsts,—In regard to the suggestion
of L. L, B., on page 888 of our volume XXVIII, P.F. B.

chasm and looked down it. Unhappily one of the party, a

German named Kriiwel, somehow lost his footing, and was

writes to say that the ides has been carried out by T. Ed-
munds, who has patented the invention.
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Fromm the Fourth Annual Report of Charles V. Riley, State Entsmologist
of Missourt,]

THE PERNYI SILKWORM.

Atsacns [Antheraa) Pernyl, Guir-Mén .~ (Lepldoptera, Bombycide.)

This is an oak-feeding silkworm which las been intro
duead from northern China, and closely resembles yama-
gad, published in the ScrexTIFic AMERICAN, June 28, 1878,
It was pamed after M. Perny, a missionary who, in 1850,
gent it to Frence from Mandchourin, China, It has been
enltivated in Europe with better success than has attended
the culturo of yama-mai; and in this country, the succoss
with it has also beon greater. It developes more rapidly
than the vama-mai, and diffors ossentinlly from that B)0-
cloa In being doubla brooded, and in passing the winter in
tho ohrysnlis stato, liko eynthia
and onr native specics, This
tralt gives It o great advantago
over yama-mai, ns not only can
more silk boproduced, but we can
more oasily obtain sound oggs,
It Is also less affeeted by con.
finement indoors,  Its cocoon is
not o valusble, though ranking
third best of the eight species
treated of.

Thoe egg (Fig. 2, enlarged and
patural size) is of about the
samo sizo, form, and color, The
worm in the first stage is of a
chocolate brown, with the tuber-
clos reddish and emitting red-
dish bristles, In the socond stage
it s yollowish green; in the
third and fourth it becomes
grecner, while silvery spots be-
gin to show at the base of the
anterior tubercles. In the last
stage it is of a dark green with a faint reddish lateral line
over the stigmata; the head and legs are light brown with
black spots, and the tr'angular anal mark is chocolate brown.
In form and general appearance it resembles yama- mai.

The cocoon (Fig. 2) is suspended by a cord, which does not,
however, materially affect
its reeling properties, as it
is attached only to the loose
onter silk. The silk isyel-
lowish gray, stout, brilliant,
and valuable. It is almost
twico as thick as that of
yama-mai, and stuffs made
of it are said to have the
appearance and nature of
mixed silk, cotton, and
wool,

The moth (Fig. 2, female)
bears a striking resem-

" blance to yama-mai, and
varfes nearly as moch in
color, The tips of the front
wings are generally a little
more curved ; there is less
black about the eye spots,
the hind wings are less pro-
duced behind, so that their
transverse band is more in

& line with that of the front
is usually mxmor: O S s RwrRyd
uniform.

In China, the species is reared in the open air ina wild
state, and also indoors on cut branches kept fresh by inser-
tion in vessels containing water. In this country, Mr. An.
drews obtained cocoons from the first brood of worms by the
dth of July; the moths began to issue threo weeks later;
copulation immediately ensued, and by the middle of Au.
gust, orabout ten days from the time of laying, the second
brood of worms began to hateh. He also found that the
worms would feed on beech and sweet gum.

Austrian Rallway Cars,

The Eoglish passenger, when traveling in Austrian car-
Hages, will notice with little comfort the heavy rattling and
Jingling that surrounds him, disturbing his night's rest and
#xciting his nerves in a painful degree. The cause of this is
thiat but fow of the means, long used in England to secure
quiet running, have been adopted in Austria.  The panels of
the are not made as in England of wood or papler
ek, but of thin wheet iron, which ean never bo sooured In
Sk wfiem mannor as to prevent shuking, and which con.
duots the gound aud the heat in & more disggreeable munner
than tho formor materials, thus making the earringes hotter
In the summer and colder in the winter. Bogides, tho frames
tonsint in nearly all cases entirely of iron, thin construction
Incronslng the nolse made by the moving of the chains,

, and the movable parts of the heating apparatus.
Layors of india rabber botween body and framo are soldom
Applied, and wooden disk wheels, which ko greatly improve
Alio easy running of the carringes, aro practically unknown
o0 Austrian railways, although we notice in the exhibition
one carriage—a hunting saloon for the Emperor—which is
fitted with them. Finally, the bad custom lias been adopted
Ot providing passenger vehicles with brakes fastened directly
Aud rigidly to the body of the carringe, tho play of thoe
g8 thus ceasing at onceus soon as the brake Is put on,
unbearable and, for (he health of nervous passcugers, oft.

passengoern of our English railways would certalnly pro-
teat.  Unfortunately the press of Austris is ofton in the pay
of tho rallways, the result being that it Is impossible to get
any complaints publishoed. —Engineering,
—_— @10 e—
Phenoleyanine,

This now substance is derlved from phenol, and appears
to me to possess conslderablo Interost, from the analogios it
presents with cortain coloring matters derived from lichons,
and Inasmuch as it may perbiaps throw some light on the
constitution of indigo, 1t In obtalned directly from phenol

by dissolving the Intter in aleohol, ndding liquid smmonia,
and allowing the mixture to remain for somo weoks in o

partially closed flagk ; but, in about fifteen doys, when the

FIG.1. THE PERNYI MOTH, FEMALE,

liquid hns become a rather dark green, twice its volume of
water and one quarter of its volume of ammonia are added,
nnd tho mixture is left to itself for about six wenks, By
this time the liguid has taken a very fine blue tint, very
dark, and a certain quantity of phenolcyanine is found at the
bottom of the vessel and adhering strongly to the glass,
That which remains in solution can be collected by saturat.
ing the liquid with salt. The product is thrown on a filter,
and the new substance dissolved in hot alcohol or benzol,
from which it is obtained by evaporation.

Properties,—Thus obtained, phenoleyanine is a resinous
substance of a very dark blue, nearly black, and showing
metallic copper colored reflections like indigo, In alcohol, it
forms a fine deep blue solution, in ether a reddish purple
blue, and in benzol a reddish purple solution. Concentrated
sulphuric acid dissolves it easily, forming a bluish green
liquid; hydrochloric acid has little action; and nitric acid
forms n nitrous compound very different from picric acid.
Phenoleyanine is very slightly soluble in water, but dissolves
in hydrated aleohol to which ammonia is added, and this
solution can be considerably diluted with water. These
alkaline solutions are deep sky blue by day, but of a vinous
red by night or when a flame is seen through them. Acids
redden theso solutions, and alkalies bring back the blue, as
with litmus. Nascent hydrogen reduces phenolcyanine, and
renders it completely colorless; bat when the solution re-
mains exposed to the air in presence of ammonia, the blue
color soon returns. A mixture of ferrous sulphate and lime
does not destroy the color of phenoleyanine as it does that
of indigo blue; so that the former rather resembles the
colored derivatives of orcine than it does indigo. Phenol-
cynnine melts very easily, and can be partially volatilized in
purple vapor; the remainder is decomposed, and leaves a
porous charcoal,—Dr. 7. L. Phipson, in Chemical News.

Stellar Photography,

Profersor C. 8. Sellack, of the Cordova University, Argen.
tine Republic, says that the objects of the suuthern heavens
are numerous and glorious. He has photographed some
twenty star clusters, most of them in the coustellation Argo,
some in Canis Major and Scorpio. The cluster near Carine
Argus gave a hundred and twenty-three stars on the photo-
graph in the most favorable night. The Pleiades, the rich-
est northern group, did not yield to Mr. Rutherford more
than forty-five stars.

In a recent communication in the American Journal, he
atates:

The greatest difficulty in stellar photography is to make
the image on the plate stationary during a Jong oxposure.
The steadiness is absolutely necessary for the production of
circular images; the images muost bo circular, because in
ol'iptically lengthened images the eye ceannot fix the center
with the sharpness required for the measuromonts. Em.
ploying even the most perfect clockwork, the steadiness of
the Imnge Is affected by the offect of the atmospherlo rofrac.
tion, by tho variations in the refraction produced by disturb.
nnces fo the atmosphere, and by the Inorease of refruction de.
pendent on the zenith distance,

The photographic image of stara in circularly spread by
prolongation of exposure ; this la prineipally the effect of the
puintillating motion of the image, not of want of definition,
as its nmount depends on the state of the atmosphers,
Bond bns found the increase of the area of the lmage pro.
portional to time. Thisadmits the explanation of the sclatil.
ating motion as consisting of transversal vibrations round
the contral position in all azimuths, and with uniform veloei-
ty. When the state of the atmosphere produces a strong scin.
tillating motion, the images of bright stars become very large

injurious rattling is thus produced, sgainst which the

by long exposures, and faint stars do not produce any im-

pression. _In great zenith distances, another obstacle com-
bines with the increased scintillation the strong absorption

of chemical rays by the atmosphere.

Petritied Tree ltn'mpl in Colorado,

A correspondent of the New York Sun, writing recently
from Colorado, gives an account of a visit to the famous pet-
rifactions existing near the residence of Judge Castello, thirty
miles west of Pike's Peak

Within a square of o half mile, there were thirteen of these
petrifactions.  All but one had been ruined by curiosity
peckers.  That one had evidently been o tree of gigantic size.
It stood at the foot of a picturesque ledge of rocks. The

stump arose from the soil to the hight of three feet, and it
was ot least ten feet in diame-
ter, Though preserving the
grain and even the colorof the
wood, it was n mass of solid
stone, The heart of the tree
bore a beauntifal polish. The
petrifaction was smooth and
hard, and resembled the creamy
whetstone that used to be go
common in the East. It was
more brittle, but it would sharp-
en a razor or a knife as quickly
and as well as s whetstoge.
Where the sun had baked the
wood dry and black before it
was turned into stone, the color
and the almost imperceptible
cracks in the grain of the wood
were perfectly preserved. Some
of the splinters of the stump
scemed to have been rotten be-
fore petrifaction, and presented
a remarksble appearance. They
were pure stone, but their edgea were frayed, like the chewed
end of a rattan, and the stone was go thready and limber that
in some cases it might bo used as a paint brush. Most, if not
all, of the trees seem to have been spruce or pine, though the
large stump looked like the Southern cypress. The gum or
rosin exuded from their trunks is petrified. It sparkled in
the sun like tiny dew drops. Occasionally, when pieces of
the stone were cracked open, great flakes of petrified rosin
were revealed. They encrusted the wood like frosted silver.

NEW TOOL HOLDER FOR THE SLIDE REST.
X. RLAMLIE SAXO, C. B,

On the ordinary upper plate, A, of the slide rest,a circular

1 groove is turned for bolts to work in, for the purpose of
fixing a round plate or turatable, B. From this turatable, a
prism, C, projects of such a length as to suit the variety of
work or the raising pioces that aro generally used with the
Inthe. On this prism there is fitted a plece, D, which may
be called the tool holder, with a horizontal square hole, B, of
sufficient size to admit the largest turning tools that may be
required, the tool being secured in the hole with binding
screws in the usual manner. This tool holder is kept at the
proper hight by means of a screw, F, working in a projee
tion from the tool holder, a vertical hole being made down
one of the faces of the prism for this projection to pass
through, the point of the scrow bearing on the bottom of
this hole. It is best to keep this supporting screw as near to
the tool as possible, By turning this screw,F, in or out, the
tool is mised or lowered at pleasure; and whon ad jasted to
the required hight, the holder is fixed in position by means
of a binding scrow, G, at the side, It will be soen that by
this arrangemont the upper sliding plate is never bent, how-
ever securely the tool may bo fastened, as the bolts which
work in the | groove morely bind togother two Hat surfaces.
Then the tool may be moved horlzontally to any requived
position without disturbiog the hight, or the hight may be
altered without othorwise disturbing the position of the wol.
For the purpose of rocording ns woll as assisting in placing
the tool horizontally, the edge of the turntablo s graduated,
— English Mechaniv,

-

A aExTLEMAN who has tried it says the best way to catch

n rat, which has found its way Into your room, is tolay a

boot flat upon the floor, closs to the mold board, The rat

will run into the boot log for protection, when heis readily
captared.

A SPLENDID passongoer dopot Is now in conrge of erection
in Washington by the Baltimore and Potomae Railroad Com.
pany. The bullding is 187 by 510 feel, and Jocated at the
corner of 6th and B stroots
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ON THE MANUFACTURE OF VINEGAR.

BY PROFESSOR L. A. BUCHXER.

Much has been said and written about the formatiun of
acetic acid and the manufacture of vinegar, yet & few obser.
yations upon the various theorios and methods may be use.
ful. In studying the conversion of alcohol Into acetic acid,
there is nothing more interesting than the process, first accn.
ratoly obssrved by Diberoiner, where alcohol s converted
into ;oeﬂc acid 1,‘;- means of finely divided platinum ealled
platinum sponge) oF platinum black, or mther its oxidation
by the condensed and chemically active oxygen in its 'P‘"‘"‘-
In my opinion, the simple appamatus devised by that cele
brated chomist for demonstrating this change illustrates ‘llm
formation of acetic acid better and muakes it more intolligible
than the eask filled with beech shavings, which is used for
the rapid formation of vinegar, where the dilute spirits
trickling over the shavings are converted, by the circulation
of the air and a suitable temperature, into vinegar. Diber-
ciner's experiment must be considered as the fundamental
experiment for representing the vinegar formation, and
makes the operations which take place in this process very

simple. A sunitable modification of Dbereiner's vinegar
apparatus, which was first described and illustrated in
Schweigger's **Journal,” vol. 63, is constructed as follows:

Enouagh alcohol, diluted with 4 or 5 volumes of water is
placed ina large beaker glass to cover the bottam to the depth
of half or three quarters of an inch ; astrip of litmus paper is
suspended in the beaker, being supported by a perforated
glass cover, one end projecting above the top of the beaker
while the other reaches to the bottom. The platinum sponge
is placed on a little dish or watch glass, and, after being
slightly moistened to prevent its becoming red hot, is placed
on a glass support a short distance above the surface of the
aloohol. The glass cover being replaced, the apparatus is
gently warmed to cause the evaporation of the spirits. As
soon as this is done the litmus paper begins to redden, thus
showing the acid formation. The aleobolic odor is first con.-
verted into & pleasant smell of fruit, due to Dbereiner's so
called oxygen ether, & mixture of aldehyde and acetal. In
a short time, however, the odor of acetic acid is recognized,
and the alcohol is soon all converted into scetic acid.

In order to sccount for the role which the platinum sponge
plays in this instructive experiment, we must recollect that
piatinum in this state has the property of condensing oxygen
in its pores and thereby increasing its chemical activity to
such an extent that it is able to oxydize the alcohol and con-
vert it into acetic acid. Dobereiner found that very finely
divided platinam, prepared by precipitation, absorbed, on
drying, 200 to 250 times its volume of oxygen without com-
bining with it chemically, and that it condensed it witha
force equal to a pressure of 800 to 1,000 atmospheres.

Dibereiner's experiment offers a very strong proof that the
conversion of aleohol into vinegar is an oxydizing process
which can take place without the presence of ““mother,” of
vinegar germs (mycoderma aceti,) or of any other organisms.
The rapid method of making vinegar from dilute spirits,
introduced by Schiltzenbach, in 1823, rests entirely upon
the same principle. The beech shavings, owing to their
power of absorbing and condensing oxygen, act in 8 manner
similar to the platinum sponge, but less energetically, Be-
side these, there are many other substances which act in the
same manner, such as finely divided grape vine, grape stems,
bits of wood charcoal, ete., all of which condense oxygen
and are used to convert spirituous liguors into vinegar. In
some countries it is customary to allow cider to trickle down
a rope suspended in the open airto make vinegarof it. This
process, no less than the Schiitzenbach process, depends on
the action of the oxygen condensed on the surface of the
decaying organic bodies.

Pasteur’s latest experiments have proved beyond doubt
that, in the conversion of fermented liquors into vinegar,
in the manufacture of wine, malt, or beer vinegar, the
vinegar germs generated in these liquors play an essential
part. But, although the mother formed exerts this power,
it certainly does not do it as a physiological or vital act, but
works upon the same physico-chemical ground as the plati-
nom sponge and the decaying vegetable fiber. Many sup-
pose, with Pasteur, that, even in the rapid vinegar process,
the vinegar is formed by gorms or fungi, and that here too
the shavings and chareoal act only in this way - namely, that
mycoderma aceti are genersted upon them. But this opinion
is entirely upset by the observations made by the late Baron
Liebig in Riemerschmied's vinegar works in Munich, which
are among the largest and best conducted in Germany. In
this manufactory, the dilute aleohol has no foreign substance
added to it during the whole operation, and is acted upon
only by the atmospheric air and the surfaces of the shavings
and charcoal. When & fresh quantity of dilute aleohol is to
be poured in, it is only mixed with some of the partially
formed vinegar of the previous operation. Upon Professor
Liebig’s asking Mr. Riemerschmied about the action of my-
coderma oceti in making vinegar, the latter presented him
with a sample of beech shaving from the lowest layer of a
vinegar generator which had been used in this way uninter-
raptedly for 25 years. No mycoderma aceti could be found
on this shaving when viewed underthe microscope, although
it had become brown from the decay of the wood, but the
structure was unchanged. This leaves nothing more to be
wished for on the subject of the quick process in making
Vinegar.

In the conversion of aleohol into vinegar, we have to dis-
tinguish two stages in the action of the oxygen upon the
aleohol. In the first place, the oxygen abstracts two atoms
of bydrogen from a molecule 6f aleohol to form with it water ;

whereby it is converted into acetic acid.
has been proved by several exporiments,

ratus above described, only long enough to bogin to eause
effervescence in chalk, and was then noutralized with pul
verized carbonate of sodn and afterwards distilled, s distil-
Iate was obtained, from which, on mixing with much pow.
dered chloride of ealcium, a large quantity of an ethoerial
liquid separated, which he ealled oxygen eothor.
know, from the important works of Lieblg, that this

aldehyde; and we know, farther than that, that the
formor containg the constituents of ether and aleohol, and
that, on heating it in contact with acetic acid, it s actually
converted into acetic ether and aldehyde. In a vinegar man-
ufactory, and also in the neighborhood of one, the same
etherinl smell is plainly perceptible, as is noticed at first
when aleohol is oxydized by platinum sponge; snd in vine-
gar from brandy, also, there is still sgome acetal or so ealled
oxygen ether. When such vinegar is saturated with carbon.
ate of soda, and evaporated for the preparation of ncetate of
soda, the whole laboratory is filled with this etherinl odor,

Correspondence.

Wwestward Movement of the Upper Atmosphere,
To the Editor of the Scientific American :

An explanation may be afforded of the prevailing enst
winds in the higher regions of the atmosphere, under the
equator, in this wise:

Let 8 be the sun, E the earth, and A F the atmosphere,
the earth revolving east in the direction of the arrow, The
atmosphere, in passing from A to B, becomes expanded by
the direct action of the sun's rays; but as this expanded air
is carried rapidly eastward by the earth's rotation, the more
expanded portion is always eastward of the meridian; but
in passing further around, during the night and in the ab.
sence of the sun’s rays, through radiation, it shrinksto its low-
est limits just before sunrise, at the point, A; as it again
comes under the direct rays of the sun, it begins to expand,
and flows or falls back westward in the direction of the dot-
ted line, by reason of the greater contraction and less resis.

tance in that direction, and also as affected by the earth’s
rotation eastward. The expanded particles, as they ascend
in currents from the surface of the earth into the upper re-
gions of the atmosphere, are constantly falling back of the
meridian, the earth as it were sliding eastward under them,
causing them to impinge westwardly. These winds thus
move northwardly until they encounter the expanded volume
of the atmosphere, as it is again brought around from the
east, and continue until equilibrium becomes restored there,
when they begin to fall, and curve toward the poles, where
o still greater shrinkage is constantly taking place; and as
they move in this direction, they are carried northeastward
or eastward, when they reach the middle latitudes, by reason
of their equatorial momentum.
It will be seen, therefore, that these main prevailing cur-
rents of the atmosphere are put in motion, in the mode indi-
cated by the unequal expansion'and contraction of the at-
mosphere, 05 effected by the earth’s rotation.
W, L. M.

The Rights of Authors and Inventors,
To the Editor of the Seientific American:

In your igsue of July & occurs the following sentence:
“The invention by an individual of & new device, by which
his fellow men are benefited, does not entitle him, by any
process of natural right or natural justice, to be a monapo-
list over his fellows, In respect to such article.” Believing
that the inventor is entitled to legal protection by right, and
hoping to see his claims advoeated as much in the name of
justice as in the name of expediency; I beg leave to disagree
with you in this particular.

What is the difference between intellectunl and material
property ¥ Both are the direct offsprings of labor; both are
beneficial to others besides the possessor; and both have no
existence suve that which is allowed them by the law, Then
why not nccord to both the same protection under the law !
No one (unless it be a rank communist) will assert that the
grain which the farmer has sown upon his own land and
harvested by his own labor should become the common
property of the whele community, Why? Because the in-
ner consciousness of each and every man tells him that labor
bestowed upon an object gives the strongest title to posses.
sion. If this be true, the claims of the suthor and the in-
ventor to the proceeds srising from thelr respective callings
are as incontestable as those of the farmer and the mechanie.
Aftor Noah Webster lnd pussed long and weary yoars in
perfecting his dictionary, than which no prouder tribute to
the genius of industry cen be found in the English language,
would justice have denied him the ownership of that great

the aldehyde thus formed then takes up an atom of oxygen, | ents to the invention and the introduction of his eelebrated
roapers, the use of which adds so much every year to the

That the alcohol is not directly converted into ncotie acid | vational prosperity, shall we say that he has no right to the
by the action of the oxygon, but that aldehyde in first formod, | protoction which e now enjoys? When we say this, let us
Ddbereiner found |also nssert that the farmer has no right to the grain which
that when 70 per cent alcohol was exposed to the action of [ e han cultivated, and the mechanic no right to the eart
the uir and finely divided platinum, in his scetic acid appa. | which he has constructed.

Although intellectual property should stand upon the same

foundation with material property before the law, it does
not follow that we should make patents and copyrights abso.
lute and porpotual. There are no absolute and perpetual
rights of property. All rights of property are subordinate
Wo now | to the national welfare,
mand that the ownership which & citizen acquires in lands
liquid consisted principally of a mixture of acetal and |and tenoments shall be subject to no limitations with respect
to time,
obtained n monopoly over a particalar article. When sucl
1x tho caso, the dictates of the national well-being require
that the monopoly shall not become perpetual.

The interests of our country de-

But this does not follow where an individaal has

Roxobel, N, C, Jonx E. TyLer.

The Naturnl Rights of Inventors,
To the Editor of the Scientific American:

You reiterate the declaration that the right, termed patent,
is not & natural one, but a species of tyranny, vested in a
patentee only by sufferance, or by expectuncy of a justifia-
ble return,  The distinction thus made is ealeulated to beget
or fostor opposition to the claiws of inventors, Club rooms
long since agreed to put a limit to the bold declaration, of
our Declaration of Independence,that ** all men are born free
and equal,” & man's birth being & matter of date gometime
after his oxit from the womb of nature,and the circumstances
of his birth being ns great sometimes as the circomstance of
having a birth. The fact is men ars not equal by birth or
by force of being, but differ in endless individualities; and
Inw at best can only seize on a few features to found a com-
mon law for the government of men, and must necessarily
leave exceptions alone. Kings and princes therefore exist
and bear names to suit the places they create by their life
force. The inventors are the princes of a nation, and they
create kingdoms in the aggregate world of mind.

To say, then, that patents are granted by sufferance, is not
saying all. The whole proposition is: “Since nature has
created certain men with uncommon abilities in certain
directions, whose efforts if properly directed tend to elevate
and advance the common weal, it is therefore the duty of wise
governments to direct, employ, and compensate such men
for the common good of mankind.” Tnere is no savor of
tyranny about the matter. It is simply compensation, for
value received, gratefully acknowledged and so directed
as to be paid. Not paid, it is true, as it should be, but pros-
pectively provided for.

The labor of the hand is paid for, not as a tyrannical ex-
action, but as an equivalent for work done. Thought, the
director of the million handed Briareus, is entitled to & per-
centage of one multiplied by 2 thousand, not by force of
tyranny bat by reason of the greater result.

Besides, the stricture, being drawn on the brain of the
inventor, conveys the impression that the claim of the in-
ventor is piratical on the claims of common men, and leads
public opinion to put the brand of Cain on the brow of the
benefactor of his race. This is at variance with enlight-
ened . civil practice and justice. The inventor is known
to be a different kind of character. He is not predaceous
but benevolent; not greedy, but indulgent. He is the fir-t
born son of Brother Jonathan, and inherits his mother's
weaknesses. This son is known to be out of money often,
out at elbows as he is out of the world he lives in. He goes
with a lien toward the future. Old Probabilities has no
station out or up so far as the cyclone curve on which he
moves. It sweeps by the present into other generations, 1f
the government can employ his time, brain and heart, the
nation of & better time will respond : Amen.

TueornmLus WEAVER

Steam Boller Experiments,
Proparations are being made to institute a series of Pucli-
cal experiments st Sandy Hook, N. Y., to uoerum the
causes of boiler explosions. As heretofore recorded in the
SCIENTIFIC AMERICAN, an approprintion for this purpose of
one hundred thousand dollars, was made by the last Con-
gress. The board under whose auspices the experiments
are to be conducted, consists of General D. D. Smith, In.
spector General of Steamboats, Captain Low, Mr. John
Mushaw, Supervising Inspector, of Baltimore, and Charles
W. Copeland, M. E. of this city. The exveriments are
oxpected to begin about August 1. Several boilers are to
be tested and exploded, and the experiments will probably oc-
cupy three months. A series of experiments are also to be
made at Pittsburgh, under the supervision of Genoral

Smith.

To HMarden Flaster Casts,

1 make use of either a thin milk of lime or lime water, in-
stend of ordinary water, and add to this about ten or fifteen
drops liquid silicate of soda for every pint of fluid used;
then thicken with plaster to a thick cream. Plaster thus
prepared will set in about five minutes, dependent on the
thickneas of the cream. The addition of lime evidently pre-
vonts the formation of sulph. soda, reducing it to a caustic
condition, and thus allowing the plaster to stand a very hot
water, besides making it very hard, If, however, too much
silicato 18 used, the soda will efforvesce on the afar!wa,
and spoll the shurpness of the fmprossion, —J. K W.dn Den-
tal Cosmon,

work? After McCormick has devoted his time and his tal-




apparatus by no means what we had anticipated. The sys-

tbe Consercatoire on our return, and hope to see much more
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THEGREAT EXPOSITION -LETTER FROM UNITED STATES
COMMISSIONER PROFESSOR R. H. THURSTON.

——
NUMBER 2

ViEssa Weir AvssrerLose, Juxe, 1878

We bhave already reachod Vienna, coming through from 1
(Ilasgow by express trains, only stopping at London a fow
hours to complete our arrangements for continental travel,
and spending ono day in Parls and o part of n day In
Munloh, en route,  Wo found the London hotels erowded
with steangers and waro compollod to take private lodgings,
pl!"“ﬂ wight shillings for two rooms—a most exorbitant
price for London, The racos and other attractions of the
season produce, for a fow woeks In each year, this immense

inflox of visitors., Calling on a few friends and making a
fow pumhnl's. wo stored such portions of our impedimenta
as wero only necessary for the transatlantic voyago; and, In
Joas than ton hours aftor our arrival in the great matropolis,
wo wore on the rall ngain, and rapidly traveling toward Do.
yor. Wo had o beaotiful night and a smooth sea, and
crossed to Calals In unusually short time. We were bat
about an hour and o half in making the passage from wharf
to wharf, Under even these exceptionally favorable circnm.
stances, however, *he experience was by no means a pleasing
one. The steam®r was moderstely fast, but had no other
recommendation, Small, dirty, and crowded, without com.
fortable accommodation below decks for even the small num-
ber that the craft was capable of carrying, uneasy in the best
of weather and in every way unfitted for such employment,
these steamors are most discreditable to all concerned in
their employment and management. We spent the greater
part of the time, while crossing, on the forward deck; but,
evon with s0 smooth a sea, the spray was continually Hying
over us and besprinkling the tarpaulins covering the bag-
gage, which was there piled in a huge mass withoat other
protection.  We wore finally driven aft among the discon.
tontod passengers, who clustered in those spots which were
most protected from wind and spray. Such shamefal Inck
of secommodation, on an important line of travel, would
certalnly not bo ns long tolerated in the United States as it
has beon in thoe Dover and Calais route, There seems to be
no certainty, oven yet, that any of the well planned arrange-
ments, proposed by Mr. Fowler and by other well known
engineers, will be soon adopted. English capitalists seem to
shrink from the expenditure of the large amount of money
required for the prosecution of such schemes, even when
proposed by competent engineers; although the proposition
to construct o tunnel beneath the straits, and the even more
cliimerical plan (of Boutet) of bridging the channel, have
mot with some pecuniary encouragement,

PARIS

seems 0s gay and its people as vivacious as ever; and,
exeept the sadly marred public buildings near the Tuileries
and the roins of the Louvre, there is little to remind the
stranger that an empire has so recently been overthrown, and
that this great country has seen its enemies passing in
triumph through its capitzl, leaving it in the hands of even
less scrupulous domestic foes. Still less does it seem possi-
ble that the party in power and the government which it sus.
tains are resting upon a most uncertain foundation, and
that another revolation may, at almost any moment, bring
about another succession of terrible events.

The five months of siege and the seventy-three days of the
reign of the commune have left their mark; but these battle
sears are now rarely obrerved, and the greater part of them
will soon be effaced. The loss of the library and collections
of the Louvre, that of the splendid collection of tapestries,
dating from the time of Louis XIV., of the eivil records and
of some few other treasures, cannot be repaired. On the
whole, the ity has suffered far less than might have been
anticipated, and what Théophile Gautier calls * her invinci-
ble life " has already become as characteristically active and
seeningly hnppy as ever. A few sad faces and a few quiet
groups in the café are the only evidences, beside the ruins,
which can be detected, of the terrible trials to which these
prople have been subjected.

A glance at & few of the public buildings and monuments,
& drive slong the bapks of the Seino to view its beautiful
bridges, & ramblo in the Jardin des Plantes, which gave an
opportunity to see something of the wonderful zodlogical
colloction, and a walk through the beautiful Ohamps Elysécs,
furnished plessing employment for the greater part of a
day; but we still found time to call at the

BOOLE OENTRALE DES ARTS ET MANUFACTURES,

W Inspect the buildings, to learn somothing of the methods
sdopted In fnstruction, and 1o see the actual operation of the
syatem in the clsss rooms and work rooms. The building is
old, the class rooms rather dark and badly arranged, and the

tem of instruction is excellent, Our littlo party were unani-
mously of the opinion that young Americans need not desert
thelr own country 1o enter here.  'Weo will endeavor to visit

thete of the French system of practical instruction.

pext morning, we were off for Munich, and wero all
through the heart of France—a beautiful and fer-

try. The necessity of planting trees is better recog-

Jiexe than at home; and, in all directions, as the train

Andicated the position of the wagon roads or the boun-
# of the fields. At Meaux-sur-Marno is & fine cathedral,

ciated, and where he composed his still well known

Just boyond Meaux, we noticed s lurge and neatly designed
frame house forming almost as remarkable a contrast with
the general architecture of the neighborhood as the old
eathedral would be if scen In the heart of one of our western
wooden clties,

From Epernay and Chalons.sur-Marne, the road passes

| through the champagne district, where is produced all of the

roal champagne, although, it Is sald, far less than is drank
wn champagne in the United States.  The total production Is
stated nt rather less than 15,000,000 bottles; and, of these,
botwoen 4,000,000 and 4,000,000 aro sent to the United States.
The country beyond Chalons becomes somewhat monoto.
nous,  The character of this road, and of its rolling s.ock,
are more in consonance with American practice than the
Britiah, The road bed Is good, but inferior to the English,
and the carringes are, on the other hand, quite superior, be-
Ing well supported, finely upholstered, roomy and comfort-
able. The speed, including stops, is not equal to either that
of British or American trains, Between Paris and Stros
bourg, It averages twenty-five miles an hour, The locomo-
tives are powerful and very well built, but have, to an
American oye, a rough and ugly appearance. Their work-
ing parts are very well made, however, and their perform.-
ance is claimed to be satisfactory.

STRASBOURG

was reached in the evening; and thence to Munich, the
night ride gave no opportunity of seeing the country or its
people, until our stopping at Ulm, after sunrise, awakened
us, and we were able to see its fine old cathedral, to obtain
a glanco at its fortifieations, and to teke our first look at the
Danube, as we crossed to the new town. The old battle
ground of Elchingen, where Ney guined such important
advantage over the Austrians in 1805, is very near, and
comes in sight as the town is left behind.

MUNICH

wos resched in time for breakfast. It is an exceedingly
plensant and interesting city, and its noble buildings and
splondid historical and art collections make it one of the
most attractive of European towns, The finest bronzo cast-
ings made in Europe are produced here, and Munich bronzes
are the standard toward which Connecticut has so well
npproximated in producing the beautiful bronze doors of the
Capitol at Washington. Woe stopped at Munich until late
in the evening, and found time to see the more interesting
portions of the city, and to visit a few of the more important
of ity institutions.

Wo wore gratified by finding, in the public square, before
the Nationnl Museum, and fuce to face with the statues of
two Bavarinn military heroes, statues of the great physicist
Frauenhofer and of our own countryman Benjamin Thomp-
son, who, having less commendable views in politics than in
sclence, was compelled, during the revolutionary war, to
leave his native New England village, and who, emigrat-
ing to France, attained distinction and became Count Rum-
ford. His extraordinary talent was well exhibited by the
crucial experiment by which he proved the falsity of the old
molecular theory of heat. The fact that scienco belongs to
the world, and not to any province, is pleasingly exhibited
by the erection of this statue here.

The museum contains an extensive and extremely interest-
ing coliection of industrial products, and of the military
accoutrements of all ages. The collection of clocks is won-
derful for its extent and variety. Two of the most remark-
able are encased in gold and silver and mounted on stands
of most elaborate workmanship. They were constructed by
the clockmaker Scheiner and Eichler the goldsmith of Augs-
burg, two hundred years ngo. In several of the large cham.-
bers are specimens of those graceful and elaborate forgings
which gained for the smith of two or three centurios ngo
high honors, and sometimes knighthood. Locks and keys,
chests, images of animals, saws and various other tools,
elegant tracery, doors and gates, and many wonderfully in-
tricate shapes, which may be seen here, would puszale the
modern blacksmith in thelr reproduction. A screw viee, two
hundred and fifty years old, precisely similar in goneral form
to those which are still seen in all of our older workshops,
but elegantly adorned with forged tracery, was a very inter-
esting object. Those anclent smiths were wonderfully skill.
ful workmen.

Among the arms, are a mitraillouse model, and a breech-
loading rifle, very old, but without date, and of & very cred-
itable design. The former wus made for Gustav Adolf, if
the attached legend is correct,

A visit to the Polytechnicum, the polytechnie school of
Munich, will always bo remembeored as one of the pleasant.
est events of our trip, This splendid institution Is supported
by the State, The building s more than 1,200 feet long, of
stonw, in the later renaissance style, and beautifully adorned.
The collections in all departmoents are excollont, and, in that
of mechanics and engloeering, very extensive, The space
available in this great edifico i already found too lmited
for twelve hundred studonts, and the plans are nearly com.
pleted for additional bulldings, although this one is not yet
finished,

From Munich, s continuous ride of twelve hours brings
us to

VIENNA,
and the plessing information that the United States gection
is rapldly assuming a ereditablo npponrance oncoursgos the
bellef that something interenting rolating to it, ax well as to
the Welt-Avastellung asn wholo, may be found for the next
letter. Our exhibitors are recolving compliments, wo are
told, from all quarters for tho excellent character and the
value of the articles which mako up our modest contribution.
R, 1T,

The Hotchkise Revolver Cannon,

The following is s tranalation, from the Reews d' Artillerie
of June, 1873, of & report of the trial of the Hotehkiss revolver
eannon st Satory, near Versailles, France : ¢

Trisls were recently made at the Polygon st Satory with s
revolving cannon invented by Mr. Hotchking, and destined
for the Ialian Government. These experiments were for
the purpose of testing the mechanical yalue of ‘&w
The new cannon has a caliber of 157 inches, and s -
sontinlly different from all other mitraillouses pressnted
up to this time, especially in firing & small cast iron whell
with a percussion fuze, the cffect of which must be terrible
at long ranges.

A complete description of this cannon will be given Ister,
At this time, I shall only give some details concerning the
smmunition used. This ammunition is an explosive projec-
tile attached to an iron cartridge. The cartridge case is made
from a tinned iron tube, goldered, with one end turned down
to form a cup. This cup or tube i reinforced in the interior
by two iron cups, and fixed with three rivets on s large
washer of sheet iron, which forms the head and is designed
to withstand the pressures of the gases, and to give a hold
to the extractor, The priming is fixed in the center of this
head.

The cartridge shell will hold 3'5 ounces of powder. A
thick felt wad is put between the powder and the projectile.
In the cartridges fired at Satory, the powder charge was
reduced to 28 ounces Austrian powder, and the room left was
filled up with two washers of ordinary paper, placed on the
powder and covered by a little cotton,

The projectile has a length of two and one half calibers,
and a portion of its length is covered with brass, having cuts
designed to be forced into the rifling. Its weight is 176
ounces, and it holds 14 ounces of powder. The cartridge,
londed completo and primed, has & weight of 282 ounces.

The projectile does not seem to be fastened tight enough
in the cartridge case, s it can be taken out with a little
effort with the hand, and it is feared that, In transportation
of them in boxes, the projectiles might separate from the
cartridge shells,

To avoid all chances of necidents, the cannon revolver was
placed in battery nbout 325 feet from the butt, the pro-
jectiles being loaded and having their percussion fuses.
Forty shots were fired. At the commencement of the trial,
the fired cartridge shells did not drop out of the extractor
regularly, This slight defect was remedied on the spot in a
few minutes. After this, no difficulties or irregularities in
the firing ocourred. The cartridges were oiled previous to
firing. The cartridge shells did not show any damage by
firing, and can be reloaded and fired soveral times. One was
found unsoldered, but was not broken, and acted perfectly as
n gus check, and it could, like the others, be used again by
being resoldered, which can be done without difficulty.

Only one misfire ocourred, and the same cartridge was fired
on the third trisl after missing twice. There was also only
one misfire with fuses. Genenlly, the projectiles psssed
through the board target and exploded on striking the
ground. Only one projectile was exploded by striking the
board of the target. One projectile broke in the barrel of the
cannon; but this accident should not be attributed to the
irregular working of the fuses, because the projectiles proved
to have been badly cast and one sided, and left very weak by
the hole being badly one sided.

Six shots were successfully fired in twelve seconds, by
loading the cartridges one at a time. Then fifteen shots
were fired in fifteen seconds in loading with cases in which
a certain number of cartridges had been placed previously.
The firing could be Kept up for a certain length of time at
the rate of sixty shots per minute, which gives thirty kilos
(or about 70 pounds English) of cast iron fired in this time.
The firing is very regular, and the sighting did not seem to
vary to any noticeable extent.

The projectiles exploded into 12 to 15 pieces, large enough
to kill at & certain distance from the exploding point. The
butt piece does not generally break, although breaking lines
have been prepared on it

One inconvenience was the rapid brassing of the barrels
which took place during the trinl. It appeared at the first
shots, and increased rapidly. Without any doubt, it is to be
sttributed to the bad quality of the brass from which the
covering of the projectiles has been made.

Generally, the mechanism of the Hotchkiss revolving can-
non seems to work surely and regularly, and the ammunition
will do good service if the projectiles are more firmly attached
to the carriage. The projectiles are difficult and delicate to
make, and must necessarily bo expensive, This eannon will,
without any doubt, produce terrible effects at distances
approaching those of tield artillory, and the explosive quality
of its projectiles assure to it a superiority over all other mit-
railleuses, as its firo can by rectified by observing the explo-

sions of falling projectiles, A, Jovawr,
Capitaine ' Artillerie.

PERILS 0F BALLOONING —Frank K. King s reported to
have mado o balloon nsconsion from Morristown, Vermont,
on the 4thof July. Whon ho had risen to the hight of near.
Iy threo miles ho oncountered a snow storm, which so load.
od the top of the balloon that it was driven down, and he
Innded in o deop forest some eight miles digtant. It took o
searching party, of 600 strong, forty-elght hours to find him,
Ho was discovered In n famishing and exhaustod condition,
but had sustalned no other tojury.

O the eight Corliss en;ln;- in the Vienna oxhibition,

two como from Bwitserland, one from Belgiam, two from
Germany, and threo from Austria,
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IMPROVED CHAIN PROPELLER.

In the novel mode of propulsion to which our illustration
rofers, it is claimed that a very large amount of bucket ca-
pacity is obtained, thus allowing of the use of a mnsldcn}
ble percentage of power, and that the action of the device is
£uch that it is suitable for canal as well as for river and Inke
navigation,

In the centor of and lengihwise the boat, a channel is con-
structed, at cither extremity of which are placed pairs of
grooved wheels, B, their axles passing through the vessel at
the points represented. To these axles, by means of a beltor
other suitable contrivance, power
is applied to cause the rotation of

the wheels. Endless carriers, 4, ===

of wire rope, chain, or similar
suitable material, pass over the
wheels and support buckets at.
tached crosswise and projecting
at right angles. These buckets
are as long and wide as the chan

nel will permit, and are arranged -
as close together as necessary for
obtaining the greatest effect upon |
the water. Braces, C, are at
tached near the outward edges °
of the buckets, and extend on to ¢
the carrier whereon they bear by %
a foot piece, their object being to < _\
support the buckets against the &
resistance of the water. The &8
braces are not attached to the {
carrier, so that the latter bends |
freely sround the wheels, The @
power may be of any preferred i
kind, and applied to eitheroneor 4
both wheels as desired.

Patented through the Scienti- S
fic American Patent Agency, Dec. &3
10, 1872. The inventor, Mr. John |
Neumann, is the originator of
several other useful devicss, and SN
sttained some celebrity several |
years ago by making a finely SSNE
execated copper statue of Wash. i, =
ington, entirely with the hand
hammer. The work was exhibi-
ted, but unfortunately destroyed in the old Crystal Palace.
Mr. Neumann may be addressed for further particulars at
150 South 9th street, Brooklyn (E. D.), N, Y.

e
TUCKING ATTACEMENT FOR SEWING MACHINES.

The invention herewith illustrated is a device for form.-
ing and sewing tuck< at one and the same operation, and
also for insuring a perfect uniformity in parallel lines, in tucks
and in spaces between tacks, in an expeditious manner. In
its operation, the inventor states, it folds the fabricin form
for a tuck, regulates the tension of the material while being
sewed, maintains its uniformity in parallel lines, and secures
the seam, all at one and the same operation.

In the engravings, Fig. 1 shows the apparatus attached to

in a dovetail on the index plate, H, ongaging with the tem.
per screw, I The slot represonted in tho ahank of the index
plate serves to secare it to the platform of the machine in
the position shown in Fig. 1.

The index plate, H, is attached with the point, F, parallel
to and drawn Isterally by the temper scrow, I, against the
side of the presser foot, so that the needle will coms noear
the inner corner of the angle. A sot scrow secures the pross-
or foot with its attachments to the presser bar, and the ver-
tical guides are laterally adjusted by the screw, C, to regu-

late the width of space between the tucks. By tanruing the

NEUMANN'S CHAIN PROPELLEE.

temper screw, I, the horizontal guide is adjusted laterally for
enlarging or diminishing the width of the tacks.

When all these adjustments are completed, the first tuck
is turned by hand, feeding it to the needle, in the same man.
ner as any other plain sewing, until the seam is finished.
Then a piece of thin metal is shoved inside the tuck to dis-
tend it to its full width, so that it will appear as standing
on its edge. The raw edge of the remainder of the fabricls
made into a roll parallel with the tuck just distended, and
passed through under the loop of the horizontal guide, G.
The part of the cloth containing the tuck is next drawn out
under and thes over the outside of the right angled point,
F, under the presser foot, and thence on until the tuck con
taining the guide can be introduced edgewise in the opening
of the vertical guides, H. The machine being set in motion,
the fabric is fed in the ordinary way to the needle;and when
the same is ended, the thin metal strip is withdrawn and in.
troduzed in the tuck last made. The cloth is again drawn
along until the strip or plate guide can be once more intro-
duced between the vertical guides, and thus continuously un.
til all the tucks are completed.

The right angled point, F, is in the tuck, being formed and
sewed, and the fabric is stretched over and travels parallel
with it. The thin plate rests in a tuck alrendy made, stsnds
edgewise in the vertical guide opening, and travels parallel
at all times with the point, F, thus giving two fixed parallel
guides in combination with the needle; thus, it is claimed,
effecting perfect uniformity in parallel lines, in tucks, and
in spaces between tucks.

To increase or diminish the width of the latter, the temper
screw, I, Is turned, thereby actuating the horizontal guide on
the index plate, and moving the point, F, laterally from or to
the presser foot until the desired width is obtained and noted
on the index plate. Thedistance from the needle to the onter
edge of the point, F, is the width of thetuck. To increase
the width of space betweon the tucks, the temper screw, C,
actoates the vertical guides, D, Interally irom the peedle and
presser foot. When the desired width has been reached, it
can be noted by the index on the Iateral bar, The distance
from the vertieal guide opening to the needle is the width of
space between tucks, The vertieal guide opening oan be
closed or opened to suit any desired thickness of stuff by
the serew, B, The plate guides are of any suitable mats rial
similar in thickness to the mainspring of & watch,

The inventor claims for this device chieapnoss and sim
plicity, and a samplo of its work forwarded to us seoma to be
very neatly and accurately made

Patented May 12, 1873. For further particulars regarding
rights, ete,, address the patentee, Mr. Eagene Boulllon, eare
G, Lavie, Box 1,008, New Orleans, La

the mac’ine, and Figs. 2 and 3 portions separated. A isthe
preseer foot, the upper end of wiich is hollow and ean be|
slipped on any cloth presser bar. - This foot has s latersl
arm, B, on which is an index plate; C is the head of a temper
screw, by means of which the vertieal guides. D, are ad just

od laterally, with reference 10 the presser foot. The opring
between thewe guides is more or loss closed by means of two
Mt screwn, shown st E. F is the end of the horizontal
Kulde, G, turned st right angles from its body and parallel
With the side of the presser foot and vertical guides The |
body of the borizontal gulde Is shaped as & loop, and works |

- -

Ix ome of the anclent Indian mounds in Oregon, examined
by H. A. Chase, he found among a grest wvariety of stone
| thols and implemeonts, & hatchet or adee of bhrass { inches
long. 8 Inchos wide st cutting odge, and 2 inches wide at
head The Aperture for the handle was throogh the side
like a hoo. It may have been obtalned from the wreek of

some anclent Japanese or Chinese junk; or possibly have

been made from o pper and gine, oros of which exint In this

neighborhood —Chetko river

Machine for Oharging and Drawing Gas Retorts,
A machine for this purpose has boon for some time in sue.
cossful operation at the Dublin (Ircland) gas works. It isby
John Somerville, of that city, and consists of improvements
on the Best and Holden machine. '
The method of working is as follows: One man takes off
the lids of the retorts of one row, the drawing machine moves
opposite to one retort, sends in the rakes, at one draw brings
out the coke, and thenmoves on to the next retort, and the
charging machine comes up to the discharged retort and puts
in the charge of coal. The scoop is made double, and forms
two small scoops hi
B thermddhehlrgin:gi:do‘;:
= : site directions; so that, in turn-
ing, the coals are spread well
over the surfece of the retort
thus utilizing the greatest
amount of heating surface in
the retort. As the retorts are
. charged, the man who preceded
“the drawing machine and took
off the lids now follows the
clarging machine, closing the
retorts. Two boys drive the
machines, one fnan filis the coal
into the hopper, and another
attends to the taking off and
putting on of the lids or doors.
The platforms of the machines
are now altered to the level of
the row of retorts to be drawn
and charged next, and those
operations proceed as befue.
By these arrangements, the re-
torts are exposed to the action
of the atmosphere a much short-
r time than in the case of hand
labor, as the stokers generally
‘‘slack out "ten or a dozen
doors at once, and draw them
all before charging any, thus
leaving the first drawn retort
along time to the cooling atmo-
sphere, whereas with the ma.
chine the retort is charged di-
rectly it is emptied, an advan-
tage that must be appreciated by all gas engineers. The work
of drawing and charging is done with a regularity that can-
not be attained by manual labor; the retorts are supplied
with the maximum quantity of coal they will take, and the
quantity does not depend upon the eaprice of a scoop driver.
The coke must be raked ont clean and a quantity cannot be
left in, as is often the case with manual Jabor when the eyo
of the foroman is not on the men. The same quantity of
gas is made on Saturday nights and Sundays as on any other
day of the week, a result not often obtained with hand labor,

COMBINED CEADLE AND ROCKING CHAIR.

-This invention may be termed & nurse power economizer,
in that by its aid may be utilized the force developed by
that natural sce-saw motion which nurses invariably take up
while crooning those peculiar and musically unwritablo me-
Jodies which are supposed to act as powerful soporifies upon
their infant charges. Instead of requiriag the handmaiden
or maternsl parent to oscillate on an immobile chair and, at
the same time, by a reciprocating motion of the foot actuate
the rocker of the cradle, in the device herewith Mustrated
she is provided with a rocking seat attached directly to the
Iatter, to which the undulatory motion of the Lody is thus
transferred.

The back of the chalr is hinged to the seat and consequent.
Iy may be folded forward thereupon. The seat Is attached
to the standard, rocker, and arm of the outer side of the
chinir ; and when the back is turned down flat upon It, both
together may beshoved or telescoped into the eradle through
an opening made In the rear end and below tho slats.  The
upright portions of the cbair then fit snugly up agalost the
foot of the ermdle. Sultable stops are socured to the back
standard to prevent the back from falling 100 far to the rear
when It s opened, and similar devices keep the sest from be.
Ing drawn nut too far, Patented February 4, 1878, by Mr.

Ephralm Hambuger, of Detrolt, Mich,
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BARON VON LIEBIG. ;
I

A skeleh of the life of the illustrious chomist and author,
recontly deceased at Munich, has alrsady found place in our |
eolumng, #0 that in presenting the accompanying excellont .

rimalt, reproduced from tho pages of La Nature, we shall
allude chielly to the nature and importance of the discove
rles by which his name has been rondered for over famous

A slogle Hlustration will render clear the fundamental
dea which formed the basis of Liebig’s Inbors in agricultu
ol ehemistry, and which he has developed through all Lis
works, A field, for example, s cultivated aud fortilized
over a paried of five yeazs, and in required to produce suc
conmivo crops of potatoes, wheat, clover, whoat again, and,

durlng the last year, oats. The potatoos and whonat are sold ;
the clover sorves to feed an ox, which nlm\]nr]y findn s way
(o market, Now it is elear that tho potatoes nnd wheat con-
fain plmnplm!nn and potash deawn from tho soll, and that
the ox has formod the constituents of his bones from similar
matter In the clover., Consequently this total amount of
mineral substance is absolutely withdrawn from the plot of
jand and not returned.  Without douabt, in animal manure,
n part of the phosphates in the wheat and oats will be re
gained If the latter be consumed on the farm ; but of only a

| but the brilliancy and noise are, on the contrary, increased.

small fraction of the quantity will restitution be made, and
therefore, if such a course be continued, the result will be
jmpoverishment, and in the end sterility of
the earth,

Against this system of cultivation, based
on the production of manure, Liebig waged
systematic war, pointing out in the strong-
est torma ity despoiling nature, and stigma-
tiging It ns “*vanpiro agriculture.” Not
content merely with giving warning of the
ovil, ho at once indicated n remedy, and
first ndvoented the use, as fertilizers, of
bones rich In phosphates.  Theso he found
resistod decomposition in the soil, and pro-
duced little effect ; s0 hie invented s mode of
trenting them before use with sulphurie
acld, thus creativg one of the most pros.
perous sgricultural industries, tho fabrica.
tion of superphosphates. The results at
once obtained were marvelous. In England,
the turnip crop doubled, and the employ-
ment of tho new fertilizer became general;
then it came into use in France, then Ger-
many, and finally in this country., The con.
sumption of wsuperphosphates, however,
increasing, bones failed to afford an ade-
quate supply, and then the geologists, first
Nesbitt In England and Delanoy in France,
pearched for and found new sources in the
mineral deposits of the earth.

Liobig was an indefatigable worker, con-
stantly advocating in his letters, his teach-
ings, and his books, the necessity of utiliz-
ing the lost riches in sewage and waste re-
fuse. He cited the example of Chins, which
sustains a vast and dense population with-
out importation of any fertilizing material
for her land, and slso of Holland and Al-
sace, where, by similar exployment of
waste, the soil is made to give abundant
harvests, comparing both instances with the
prodigality of English agricultare, for the
sastenance of which vessels constantly are
searching the world over for guano and
similar materials. Liebig attached much
greater importance to the mineral matters
in manures than to the nitrogenous consti-
tuents, a view which involved him in many
long discussions with English and French
chemists, in many of which the extreme po-
#ition, sometimes assumed by him, he found to be untenable.

To the precocity of Liebig’s genius we have already al-

Inded. At nineteen years of age he was a doctor of medi-
cine, and at twenty one assumed a professorship in Gi
university. Two years later Le founded his celobrated labo-
mtory and school, which have since formed models for simi-
lar institutions thronghout the world. If the motive which
underiaid his writings can be expressed in a single sentence,
we should say that it was the desire not only to be useful
but to be useful immediately. Hence his works relating to
practical agricultyre, and bence the instruction written for
the people and not forthe savans. His was not the language
of the theorist or student, addressed to his peers in learning,
bat rather the familiar srgument or practical views calcula-
ted to interest the indifferent and forcibly enchain tho atten.
tlon of » general public. His attempts to base organic che.
mistry on the hypothesis of component radicals were not
successful, and indeed, as Laurent remarked, seemed to be
“the study of bodies which do not exist.”

But where few have known the names of Kirchoff, of Bun.
#en, of Mayer, and of Helmholtz, the world has talked of
Lisbig; where the grand theories of the former need genius
10 Ingure their application, his plain words point the way to
toady practics ; and even though his labors, great as they are,
be excended by the greater works of his gifted countrymen,
#till Justus von Licbig, his writings and his precepts, will be
remembered and heeded even 50 long as man shall scek his
rustensnce from the bosom of his mother earth,

PoLvERzERD charcoal sprinkled over dressed poultry, after
tho animal heat is expelled, will preserve it from spoiling
- for gowe time in hot weather.

Augmentation of the Induction Spark,

Everybody is acquainted with the experimont which con-
sists in placing in communication the two coatings of a Lay-
den jar with the two ends of the secondary wire of an indue-
tion eoll.  The length of the spar is reduced considerably,

I wished to see the effect of Inrge insulated motallic surfaces,
placed in contact with the two ends of the secondary wire,
tho two surfaces being separated from each other, so a8 not
to produce the effect of a condensor.

For metallic surfaces 1 took frames having each about
oloven square foot covered with silk, doubled with paper,
upon which had been fixed plates of tin.  Tho spark burst
botweon two insulated points, which can be made to ap-
pronch or recede from each other nt will,

Ho long as one or more plates of tin communicate with one
of the poles only, the spark is in no way modified; bt so
poon ns the other pole of the secondary wire J8 in contact
with the plates of tin of the samoe surface as the first, the
brilliancy of the spark incresses andits length diminishes.
The Inciease of the surface produces an increase in the bril-
llaney and the noise of the spark, and a new diminution in its
length., If one of the metallic surfacos bo greater than the

dense but the power

other, the effect does not surpass that which two surfaces
equal to the smallest produce,

BARON JUSTUS VON LIERIG,

The effect of the plato becomes moro sensiblo by the drawing
near of the points of the excitor, and tho spark breaks out into
a great number of tracks of fire; but if the distance of the
points is reduced to about one and & half inches, the effect
of the surface seems to disappear,

When in place of the large metallic plates, metallic wires
or ribbons of tinsel are employed, threo fourths to one
Inch in width, well insulated by means of glass supports or
silk cords, we then obtain, by the use of equal surfaces,
much more intense effects. Fifty. four yards of these metallic
ribbons, placed in contact with each end of the secondary
wire, making a total of 108 yards, greatly increase the bril.
lancy and the noise of the spark.

The stronger the induction, the more marked the effect;
this is what I have proved lately, by means of a powerful
apparatus, which M. Rulimkorfl has been good enough to
place st my disposal. It is necessary to be carcful, In order
to obtain the greatest possiblo effect, to make the two onds of
the metallic ribbon communicate with each point, If the
ribbon be too long, it bocomes necessary to establish a
greater number of similar communieations.

In general the effects are the much more Intense when the
insulated metallic surfuces aro greater, more divided, and
the different parts are more separated from each other,—
C. M. Guillemin, in Journal de Phyrique,

o

Effects of Alr uwpon the Condensation of Steam.

The conclusions which Professor Oaborne Reynolds draws
from a series of experiments aro as follows:

1. That a small quantity of air in steam does very much
retard its condensation upon # cold surface; that, in fact,

there is no limit to the rato at which pure steam will con.

of the surface o carry off the heat.

2. That the rate of eondensation diminishes rapidly, sad
nearly uniformly as the pressure of alr Increnses from two
to !l'l.l per cent that of the steam, and then less sod less
rapidly until thirty per cont In reached, after which the rate
of condensation remains nearly constant,

4. That in consequence of this effect of air the necessary
sizo of o sarface condenser for a steam engine increases very
rapidly with the quantity of air allowed to be present within
it.

5, That by mixing alr with the steam before itis used,
the condensation at the surfaco of s eylinder may be grestiy
diménished, and consequently the efficlency of the engine
increased.

6. That the maximum effect, or noarly so, will b obtained
when the pressure of the air in ono tonth that of the ateam,
or when about two cuble foet of alr, at the pressurs of the
atmosphere and the temperaturo 60° F.,uro mixed with cach
pound of steam.

New Application of lilaelro-l‘l.llnc.

Some three years ago, a working olectro plater in London
discovered a process by which & white metal having tin as
its principal ingredient might be deposited by electricity
upon iron and steel, as well as upon copper and brass, Most
of our readers know that to plate steel and
iron even with silver has hitherto boen deemed
impossible, without the intervention of cop-
per as a coating; and the process of tinning
thin sheets of iron so as to muake them tin
plates is a familiar one. But to cover any
metal with tin by the use of the galvanic bath
is new. The inveotion is now in practical
operation in Viectorin street, Birmingham,
where the Electro Stanus Company, who own
the process, have their works,

The salammoniac requisite in the making
of tia plates, and which increases the disposi-
tion of the iron to rust, if only the air can get
at it through the tiniest of imperfections, is
not called forin this process. If the metal
required to be coated should be rusty, it is
cleansed in a bath of sulphuric acid very
much diluted ; and when it has been immersed
in a pot of potash and water, it is free from
all grease. Now chemically clean, it is fit for
the plating vat, Here, hanging by copper
wire from the metal bars which connect the
battery with the opposite pole, the articles to
be plated are hung in the solution, which,
while it is not exclusively tin, may be prac-
tically regarded as tin. JTmmediately that
galvanicaction takes place, the article is filmed
with the white metal, and sccording as it is
desired that the coating should be thick or
thin, the time during which it is kept in con-
tact with the solution is long or short. The
article removed, it is found that it possesses a
dull white color that is made to acquire toler-
able brightness by the application of the cus-
tomary metallic brush moistened with a
cleansing fluid. If a higher polish is required,
then that may be obtained by the ordinary
method of burnishing. The process has evi-
dently a wide field of application.—7Ths En-
Pineer,

Our readers will find the description of a
process analogous to this in the SciEsTIFIC
AMERICAN of July 15, 1871,

The American Paper Trade,

During the year 1872 there were in opera-
tion in tho Upited States 812 paper mills,
owned by 705 firms, and of an estimated value of over
£35,000,000, In addition to this actual value of mill pro.
perty, there is to be added the usual working capital, twen-
ty-two and a halt per cont of the value of the mills, thus
making the total capital invested in paper making through-
out the country about $43500,000. The mills employ
13,420 male and 7,700 female hands besides 922 chil-
dren, or o total of 22,042 laborers, whose wages amount
yearly to the large sum of nearly $10,000,000 dollars. Their
product amounted last year to 817,887 tuns, valued at
$06,475,825. The total number of engines running is 3,208,
besides 200 Fourdrinier and 689 cylinder machines —Poper
Trade Journal,

Forthcoming Exposition in Brooklyn, N, Y.

The success of the fair held, In the very limited space st
the disposal of the managers, in Brooklyn last fall has in-
duced a committes of influential men in that city to announce
n more extended display, to be hold at the rink on Clermont
avenue, Adjoining this building is the Inrge armory and
drill hall of tho 23d regiment, and we understand that ne-
gotiations are in progresa by which these rooms may be
added to the available space. .

Especial attention was bestowed last year on the forma-
tion of an art gallery, and the result was one of the best
collections of paintings ever seen in the neighborhood of
New York. It is to be hoped that the fair will be similarly
fortunate this year,

It is intended that the exposition shall remaln open for
one month, commencing September 15.

Full information can be obtained at the offices of the ex.
position, 89 Fulton street, Brooklyn, N. Y.
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ENOGINEERING NOTES.
[Rxtriseta trom papers read before (e Ametioan Boctety of Clv Engincert.]

) *’:M' recent meeling of the American ﬁoelnt‘y o! Cl;‘llcr;:
gineors in this city, Mr. Joseph Whitney, C. E., 0 -
bridge, Mass., read a paper on the subject of

LEAKAGES IN WATHR PIFES

stated yoars since his attention was called

h?:h m'mw: :‘::;.u‘p, Mase., whore for a considerablo
period the water supply had been gradually decreasing, ‘;“"'
eausing much lnconvenience and Insecurity in case of fire.
In a particular house, the water searcely roso to the second
story at night or day. After enquiry, a serles of observa-
tions were made with siphon pipe and pressure gage to de.
termine the cause, and wore conducted o tho morning, when
the consamption was nearly nothing, Numerous very serl.
ous leaks wore quickly found and closed ; and thus, without
any increase of slgo in the main, an additional head of 85
feot was secarod, insuring a full supply to each houso in
the locality. By continued experiments upon the pipes
throughout the olty, noarly two hundred lonks, of from 1,000
10 2,000 gallons oach por hour, woro found. The necossary
repairs were made, and thoreby the average danily consump-
tion per head was reduced from 85 to 85 gallons, which is
not more than one hinlf that in most eities.

Leakage of thisx charactor nay exist a long time without
being known; thus, it may start when the water is first lot
on, and the water find a passage through some blind chan.
nel into the sower; it will not be soen at the surface unless
that upward and outward is the easiest course,

It is quite probable that thix subjoct concerns other cities,
and furnishes a satisfactory reason for the great incrense in
the consumption of water, and the corrosponding growing
demand for supply, which more or less embarrasses public
authorities.

It is said that in the city of New York the consumption is
about one hundred millions of gallons per diem; if so, the
speaker was sure at loast fifty millions were wasted through
unrecognized leaks into the sewers and surrounding rivers.
In Boston, more than severteen millions of gallons are su
plied, where elght millions should suffice, y

It is a fair presumption that one half these great amounts,
being but waste, and a corresponding cost in the construc-
tion and operation of water works may be saved: surely
examination, complete and exhaustive, should be made to
determine whether this is presumption or fact,

Mr. T. F. Rowland, M. E., of Greenp.int, New York, pre-
sented a paper on the

ADAPTATION OF MECIANICAL POWER TO THE WORK OF
CHARGING AND DISCHARGING GAS RETORTS,

in which it was proposed to take the coal from a pocket out-
side of the retort house, size, mix, transport and deposit it
in proper quantities in the retorts and afterwards discharge
therefrom the resulting coke into the coke barrows.

The apparatus consists, first, of an iron car, which trans-
verses the retort house in front of & bench upon a railroad of
twelve feet gage, and carries the mechanism for charging
and discharging; and second, a series of buckets which, sus.
pended from an overhead or “ pendent” railwuy, conveys
conl to the churging apparatus, The car is fourteen feet
square, and is propelled by an engine and boller upon it. It
carries a meter which receives coal from the buckets and
deposits it in the charger. The meter is a horizontal cylinder.
divided longitudinally into three compartments or cavities,
such that each will contain enough cosl for one retort. It
revolves intermittently at the base of a hopper or coal pocket,
which receives the coal fiom the buckets, each cavity there-
inin turn being filled with coal and emptied by discharge into
shutes, severally, in connection with the three scoops of the
charger. These shutes are placed one above the other, and,
as the meter revolves, are sutomatically opened and closed,
#0 that the coal is discharged into each in succession. The
edges of the meter cavities and of the throat of the coal
pocket are armed with hard, sharp, steel blades to cut or
crush fragments of coal which, lodging between thesurfaces,
might clog the machine.

The charger is a carriage travelling on the top of the car,
trunsyersely ; its throe scoops are placed one above the other
st distances corresponding to the vertical measure between
the retorts; they are D shaped, like the rotorts, and have
movable bottoms. When the scoops are filled, by s trans-
verse movement of the carriage they are thrust forward into
the retorts; the motion being reversed, the bottoms and then
the acoops are withdrawn : thereby the coal is deposited even-
Iy over the retort, and the scoops made ready for another
charge, i

The discharger is & carringe similar to tho charger. The
two are placed at opposite ends of the ear, and the meter
between them. By an nutomatic device, three hoes or rakes
are simoltaneously thrust into three retorts, dropped until
they rest on the retort bottoms, and then withdrawn, where-
by the eoke is removed and discharged on to the retort house
floor, or into coke barrows. One tier of retorts may be
charged and the adjacent one discharged at the same, and
in & very brief, time.

The pendent rallway consints of two single parallel rails,
ten feet apart, suspended from the retort house roof over
the milroad before mentioned, snd connectod st the ends by
semicircular rails, thus together forming an endless line,
from which is suspended & series of coal buckets, attached to
8 flexible steel belt by which they are separated at uniform

apart. The belt passes around horizontal drums,
ten feet in dismeter, and placed one at each end of and
below the line, thelr vertical shafts being In the center of the

at the recolving end, is in & tower outside the retort houso.
In ita poriphery are two openings, dismotrically opposite,
which, by two inclined chiutes, are connectod with a fixed
oylindrical hopper or resorvoir for conl nbove. The bueckots
aro vortieal oylinders with one half of the upper part cat
away, so that when they are In contact with the drams their
axial planes coincide with the periphory.  The space between
the bucketson the belt is equal to one half the circumferonce
of the drums.

When this apparatus is in motion, the buckets pass along
the pendent railway ; thelr openingsare brought succossively
in contact with the openings of the druma, so that the cosl
convoyed by the inclined chutos from the ronorvolr drops
through thom, the quantity bolng regulated by valves in the
chutes, worked sutomatically,

The buckets have hinged bottoms to drop downward, and
aro opened whon passing over the coal pocket on the ear, at
tho will of tho operator, by releasing a eateh; they are me-
chanically closod just before reaching the dram, where they
aro filled.

The coal in the yard, after passing between slging and
mixing rolls, is lifted to the resorvolr over the drum by
elovators, slmilar to those used at Mossrs, Heckor's flouring
mills in Now York.

The several paris of this apparatus can be worked inde-
peodontly, and theroby nccommodatod to the varylng demands
likely to be made upon it

L

Anclent Construction,
Explorations at Ninevel have shown that, excopt for pay-
ing purposes, stone rarely entored Into the construction of
the walls and buildings. They connlsted of cluy only, which
had evidently been molded in the shape of bricks, and put
together without the aid of mortar or cement of any kind.
In the few examples in which stone was found to bo om-
ployed the joints were made in the same manner, that is, by
simple juxtaposition. Mortar and cement appear to have
been rarely or never employed. The size of the stones was
considerable, so that mere welght would, to some extent,
render superfiuous the employment of any adhesive sub.
stance at the joints. But this was not the cage with the
bricks, which were nearly of n square form, 1 foot 4 inches
on the gides by 2 inches in thickness, The question which
remains unsettled is: In what degree of consistency were
these bricks st the time they wore put together? Were they
sufficiently plastic to adhere together,or were they wetted be-
fore being used, so as tosoften the mere surfaces which were
in contactY Upon this supposition there would be an appre-
ciable difference between the appearance of the body of the
bricks and that of the joints, which does not exist. There is
nevertheless, a slight difference in color at these points,
which looks like lines. The Assyrinns had two varleties of
baked bricks; the one was regularly shaped, with parallel
faces, and the other of a trapszoidal form. These latter
were intended for arches or vaults, and the inclination of
the sides varied with the position which the particular brick
was intended to occupy in the curve. The dimensions
and proportions of the Assyrian bricks differ from those of
modern manufacture. Those emplored in paving were of
two sizes. One class was 1 foot 4 inches by 1 foot 4 inches
by 2§ inches in thickness, and the other 13 inches by 18
inches by 4} inches thick. A peculiar feature in these old
bricks is that they are, with few exceptions, covered with in-
scriptions in the cuneiform character. Two remarkable
features in the construction of ancient cities were, first,
that either the disgonals or the direction of thesides pointed
exactly towards the cardinal points, and, secondly, the
enormous thickness of the walls of the principal buildings.
It is probable that astronomical reasons dictated the former
of these, and climatic exigencies the latter. In the case of
Nineveh, there can be little doubt of this, as the Assyrians
were celebrated for their skill in astronomy, and their par-
tiality for the science. The thickness of the internal walls
is scarcely ever less than 10 feet, and that of some of the ex-
ternal varies from 16 feet to 25 feet. Some consideration
must be given to the fact, with regard to thickness of the
walls, that the mode of building them with bricks merely
dried in the sun required this dimension to be disproportion-
ately great,
In the building of their domes and vaults the Assyrians
employed a 1aore brittle description of brick than in their
walls and pavements, and the joints were made by grouting
them with semi-fluid clay. The coussoir shape of these
bricks prove that the theory of the arch must have been
known at that time, and some considerable progress made
in the preparation of artificial stones. There is no evidence
of timber being employed as a material of construction by
the people under notice. It was used only in small quanti-
ties, and for the purposes of ornament. It seems that iron
was altogether unknown as & constructive materinl. Cop-
per was turned to account for the pivots or hinges of doors,
and lead was also rendered serviceable. Enamelled bricks
wore common, and stucco was largely employed, as with ug,
for the double purpose of protecting the brickwork from the
effects of the air, and hiding the roughness of the surface.
There is one ceremony which appears to have existed at the
time of the Assyrians, which is common to modern times as
well, It is that of laying the first, or foundstion, stone of »
building, A recent French explorer, M. P, Place, discoversd

in a layer of fine sand underneath one of the monoliths of
the gates of Nineveh, a varioty of different objects in mar-
ble, agate, and cornelian, which were cut and engraved, and
were, moreover, all plerced with a hole, as if they had origi-

nally formed part of a bracelot or necklace deposited at
the laying of the stone as colns are deposited with us. While

curved rails.  One of those drums is an ldler; the other, that

construction considered in the light of an assemblage
pleces of tmber or iron.  They eould heap up materinls so
nx to eauge the structare #o composed to reslat any ontward
foree by ita sheer woight or inertle, but they knew nothing
whatever of the distribution of pressures, or how to propor.
tion a structure so that it should be equally strong in all
parts.  Both the labor and the material wers oo sbhundant
to eall for economy in either one or the other.— 77 Engi.

neer.
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Steam Power on the Cannls,
A correspondent, W. I, B, of Ind., oxpresses his belief that
any neeans of propelling eannl boats in which the water s
used nan fulerum would produee sogreat an sgitation of the
water as to prevent their use,  Ho proposes two continuous
ralls on the bed of the canal, one for boats going in each di.
rection.  The boats are to be fitted with driving whesls in
tho center, with deep flanges, the axles of the whoels
resting on frames which could bo moved up and down in
curves concentric with the main shaft of the engine. In ad.
dition to the weight of the wheel, prossurs on the rail might
bo given by steam eylinders which would slightly raise the
boatin the water, The boat could be guided by rudder wheel
with flanges, which should also work in & frame, variable to
suit the draftof the bost, Thus both wheels conld be raised
from the rail to allow the boat to be drawn by horses in the
ordinary way,
** As to the power required, considering the grest disadvan-
tage under which horses work st the ond of a long tow line,
from the oblique direction nt which tho fares hns to be spplied
(this being also conwiderably augmentod by the nocessity of
steering the bont from the tow path and running it obliquely
through the water), the boats on the Erio canal,now drawn by
two horses at 13 miles per hour, would attain a speed of
three or four miles per hour, by the means I have suggested
and the application of the power of six or eight horses; and
the cost of running canal boats, per milo, would be one
third of what it is now.
But the considoration that must havo the greatest weight
is the increase of the freighting capacity of the cannl. Almost
any plan that certainly sccures this must hnve the preference
overall others, regardless of the cost of construction, When
the plan I propose firstoccurred tome, it was seen that its
cost would then be an insuperable objection, and, for the
time, Ilet it rest; but at last my anticipations are realized,
and now the cost should not, in my judgment, bo any objee-
tion. The whole expense would not probably exceed five
millions dollars forthe entire length of the Erio canal. Gen.
orally I would think it best to drive piles, say 1,000 to the
mile, for each track ; and as five or six tuns is all each rail
would have to bear, iron of forty pounds to the yard would
be sufficient. Five tuns would give a traction fores of 1,000
pounds, equal to the draft of twelve Lorses. My estimate of
the power required is derived from the consideration of the
great loss of power as usually applied in drawing boats by
horses, and the unavoidable disadvantage of using paddle
wheels, acting as they do againsta yielding fulerum. One
may sppreciate this loss of power by walkingover o sandy
road.
A boat necessarily drives the water to some extent ahead
of itself; and then, if power is applied by wheels to force
the boat forward, a depression in the water level at the boat
must result, bringing the vessel nearer the bottom of the canal
and msterially increasing the draft. The boat is settled
down into a trough, as it were, and is constantly climbing a
hill that sinks or is driven before it. In the plan I propose,
only the necessary swell in front of the boat is produced, and
this is slightly reduced by the lifting of the vessei by the driv-
ing wheel being pressed down on the track on the bottom of
the canal.”

The Work of a Clreular Saw,

Ninety thousand feet of lumber were recently sawn at the
mill of John McEwan, Bay City,Mich., in 84} hours, besides
slabbing for a gang, with two sets of cutting teeth, 36 in
each set, without sharpening in any way, each tooth cutting
more than 1,200 feet of lnmber. The saw never made an
imperfect run, and the lumber was sawn much smoother
than by any other method. The saw in question is five and
a half feet in diameter and No. 7 gage. This, in all proba
bility, is the greatest feat ever performed with asaw wifh
the same number of cutting points without nhlr;.)emng in
any way, so says the Lumberman's Gaselle. This saw is
provided with J. E. Emerson’s improved bits or teeth. .Thcir
points are alleged to be tempered so hard that they will cut
glass; and they weigh less than one sixth of an ounce. The
saw is a novelty in its way, very simple in construction, the
bits being changed in about five to eight minutes and never
working loose. The saw cuts six inches to each revolution,
dropping from six to eight boards per minute. Manufac-
tured by Emerson, Ford & Co., of Beaver Falls, Pa.

Tag METALS OF THE SUN.—The latest researches by many
distinguished physicists have shown that the following ter-
restrinl elements are present in the vaporons condition round

the sun:
1. Sodium, 6. Chromium, 11. Cobalt,
2. Calcium. 7. Nickel. 12, Hydrogen.
3. Barium. 8. Copper. 13. Manganese.
5. Magnesium. 9. Zine, 14. Aluminum.
4. Iron. 10. Cadminm. 15. Titanlam.

- -
SeLr Proreuiaxe Fme Examves.—C. A. M, of Ohio, sug-
gests that fire engines be fitted with cylinders containing
compressed air sufficient to run the engine till steam is got-

well versed in the practice of earthwork, brickwork,and oven

ten up.

masonry, tho Assyrians were totally ignorant of the srt of L
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pow to Improve the Appenrance of Furnlture,
Mr. G. J. Henkels, of Philadelphin, Pa., suggosts that
when the polish on new furniture becomes dull it can be re
powed by the following process: Take a soft sponge, wol
with clean cold water, and wash over the article, Then take
asoft chamois skin and wipe it clean. Dry the skin as well
as you can by wringing it in the hands, and wipe the water
off the furniture, being careful to wipe only one way. Never |
aso & dry chamois on varnished work. 1If the varnish is de !
aced and shows white marks, take linseod oll and turpen
tine in equal parts; shake them well in a phial and apply a
yery smali quantity on a soft rag until the color is restored ;
tlsen with a clean soft rag wipe the mixture entirely off. In
dooply carved work, the dust cannot be removed with »
sponge. Use a stf haired paint brush instead of a sponge,
The canse of varnished furniture becoming dull, and the
reason why oil and turpentine restore its former polish, it
will be approprinte to expinin,  The humidity of the atmos-
phiore and the netion of gas causo o bluish white coanting to
wolloct on all furniture, and show conspleuously on bright
lshed surfaces, such as mirrors, pinnos, cabinet ware and
pollnhe(l metal. It is easily romoved as previously directed.
The white seratches on furniture are eaused by bruising
tho gum of which varnish is made. Copal varnish is com.
posed of gum copnl, lingeed oil, and turpentine or benzine.
Copul Is not soluble in nlecohol as other gums are, but is dis-
solved by heat. It is the foundation of varnish, as the oil
is nsed only to make the gum tough, and the turpentine is
required only to hold the other parts in a liguid state, and
it evaporates immediately after its application to furniture.
The gum then becomes hard and admits of o fine polish.
Thus, when the varnish is braiged, it is the gum that turns
white, and the color 15 restored by applying the oil and tur.
pentine.  If the mixture is loft on the furniture, it will
amalgamate with the varnish and become tough, therefore
the nocessity of wiping it entirely off at once. To varnish
old furniture, it should be rubbed with pulverized pumice
stone and water to take off the old surface, and then var-
pished with varnish reduced, by adding turpentine, to the
consistency of cream. Apvply with a stiff haired brush, If
it does not look wall, repeat the rubbing with pumice stone,
and when dry, varnish it again,

MOTHS IN FURNITURE,

The same author says: There are two species of moths
which infest furniture, One is a large Hy of silvery white
color; the worm of the same is shaped like o chestnut worm,
and is familinrly known, It rarely infests furniture. The
other is a small fly of a dark drab color; the worm is about
one fourth of an inch long, and tapering from the head to
the tail, It was first observed by upholsterers about thir-
teen years ago. This fly penetrates o sofa or chair, gener-
ally betweon the back and seats of sofas, or under the seats,
where the vacancy among the springs affords n safe retreat.
It may make o lodgment in one week after the furniture
ia placed in the house. If such should be the case, in two
months the worm will appear; and the continual process
of procreation in a. few months increases the number to
thousands. This moth has no season. It destroys in win-
ter aud summer alike, and it is kept in active life by the
constant heat of the house. We find at the same time, in
the same piece of furniture, the fly, the worm, and the eggs;
thus showing that they are breeding and destroying all the
time. It does not eat pure curled hair, but fastens its
cocoon to it, the elasticity of which prevents its being dis-
turbed. The inside of furniture is used by it only for the
purposes of propagation. The worm when ready for food
erawls out and destroys the covering, if of wcolen or plush
materinl ; and falling to the carpet, destroys it. It rarely
cuts through plush from the inside, as it is of cotton back,
but there are instances where the worms have cut up mus-
lin on the outsjde back of sofas. There is no protection
sgainst them but continual care. New furniture should be
removed from the walls at least twice a week at this season
of the year, and should be well whisked all round, and par-
ticularly nnder the seats, to prevent the fly from lodging.
This is an effectunl preventive, and the only one known.
Cayenne pepper, Scotch snuff, eamphor, turpentine, and all
otlier remedies for protection from the large moth are of
little or no avail against the furniture moths. Saturation
with aleohol will not destroy them when in a plece of furni-
ture. If the furniture is infested, they may be removed by
taking off the muslin from under the seats and off the out-
wide ends and backs, where they congregate most, and ex-
poxing to the air ax much na possible. Beat woll with o
whisk or the open hand, and kill all tho flies and worms
which show themselves. This done often will disturb
them, and may make them leave the furniture, in their de.
wire to be loft in quist. When the furniture is free from
motha and is to be left during the summer months without
uttention, it mny be protected by camphor in small bags or
highly concontrated putchouli.  The safeat way Is to have
- the farniture well whisked twice n woek, If the moths at-
tack the earpet, which they will first do undor tho sofas and
chintes, sproad o wot shoet on the carpet and poss & hot st
Iron over it quickly ; the stosm will offectually destroy both
‘worms and ogge,  If furniture is delivered in o dwelling
freo from mothe, the upholstarer’s responsibility onds thero
e adl reats with the Lousekeopor, a8 no tradesman can toll
whother the moth will atiack it or not, There aro casos
‘whore the furniture has been In use ton or twelve yoars

" bofore belng attacked, 1t would bo aa fair to hold tho tailor

.

taaponsible for the safoty of clothing from moths as to hold
~tho upholsterer responsible for the safety of furniture,

WEATUR of General Taruol Putiam, by J. R, A. Ward, i
o cast in Philadelphia, Pa.
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Scientific  Americm,

DECISIONS OF THE COURTS.

Unitod States Clroult Court===Northern District of
Noew York,
FINE ARM FATEXT,
THE BERDAN FIRE ARNNS MANUFACTUNING 0O, of, E. XEMINOYOX & SONS,
Wooonurr, Judge

Lhave yory grave doubts whother the socalled device described In and
covered by the relssaed patent upon which this salt is brought 1s patenis
ble The manner of constracting and securing the breech plece for &
breech loading gun, which formed the subject of the orf Inl‘ patent to
Hiraw. Berdan, was, so tar as appears {o this case, sn origlosl favention,
In procuring relssues of that patent the platntiff, s assignecs, have sought
Lo sechre Lo themseives a monopoly of a curved surface on the hinge of the
breech plece, which was no teature of the invention In what were 118 dis
"uﬂul-mnf features, bat which was an obvious mechanical necessity inel
dental to the application of Berdan’s device, or 10 the spplication of any
stimilar device, whenever the hingo pin is placed 80 high as Lo ralse the sur-
face of the blnge above the Hoe of the barrel. Cutting away an obstruc.
;lun '(I-.'l':u- Introduction of the cartridge did not require invention—it was
noevitable,

Hut my conclusion In this case does not rest on the doubt 8o expressed, |
fad as & fact establishied by the evidence that Berdan was not the Iaventor
Of the curve In the hinge, which is the subject of the patent sued upon.

Hislnvention nefther contalned nor contemplated this feature in the
breech rlrcr. He did not contemplate placing the hinge pln so high as to
render the curve necessary, nor did he give 1o the mechanics who, under
his partinl suporyision, constructed the model of his actual Invun('lon. or
the drawings rrom which his Arat gun was made, any nstrudtion or sURges -
tlon umbraclng such n curye. The making of the eirve in the hingo, when
thint gun wos In Mot constructed, renullclr from » departure from Bordan's
mode In{ the workimen themselves, not by deslgn, but through Inadver.
tonee, When the parts of tho gnn were (‘mn[)lnlcd nnd puttogether the
workmen round that elther by n departure In the working drawings (made
by one of them) from the model, or by & departure In the gun from the
working drawings, the hioge pin was ralsod so high as to Interfere with the
fnsertion of the gun barrel, and also to Interfore with the Insertion of the
cartridge, snd they, therefore, ns o matter of judgment, cut ft away. an}
Al 1t not to obyiate a dificolty necessarily ineldent to the use of i!crdnu §
invention, but s difleulty created by the workmen themselves through an
londyertont error and departure from Berdan's contemplated position of
tho hoge pin, In short, he contemplated ralsing tho IJnuc pin ns Mrll "N,
with the hinge in the nnllnnry orstralght surface form, was convenlently
practicable, and they made under his direction both model and drawing of
s invention (o that form ; but when they made o gun they placed the plo 80
high as 1o oreate the obatruction above referred to, and they cut {t away to
oure the apparent defoct,

1o this Hordan was not consnlted. He was not present when its neces-
ALy fn that gun was discoverad, nor was he present when 1t was done, Ber-
dan did not Inventit, If anything in the nsture of Invention pertaing to
Il, that was done or made by the workmen without his knowledge.

The bl herein must be dismizacd with costs.

M. M. Ruggies, for complininant.

eo, Gigord, for defondant,

Unlited States Circult Court=--Southern District of
New York,
DILLIANRD TAJNLY DESIGN PATENT. N
NUOI W. COLLENDER 04, WILLIAM Il. GRIFFITIL—TILE SAME OF. TIE SAME.

These two sults were submitted together on the same proofs, Theone
sult ls founded upon & patent fora design fora billiard table ; the other up-
on K gopyright of an eu;i,r.u'lng exiibiting a view of the same billiard table,
with its ornamentation by earving, ete.

Judgo Woodruff held substantially as follows:

It belng shown that tables with the sides beveled Inward from the top
have boen known before, o patent s vold which claims the design of a bii-
lard table thus copstructed In order that the player may advance his foot
farther under It.

1t v n mere gnenlon of Judgment, not (nvention, how far the bevel shall
Dbe garried, sod a patent for the desfxu of a blillard table is not rendered
v:'lllll I:etlu'uucn much deeper bevel Is shown o it than bhas been used (o
other tablen.

1f & patent for a deslgn covers the ornamentation shown in It, it {s no In-
fringement to use the principal tgure without the ornamentation.

A person who publishes, by way of advertisement, an engraying of an ar-
tiole ho haw on sale cannot by copyrighting It prevent others whio have an
equal right to sell the article from using a sfmilar engraving In advertis-

g i,
fuo bills of complaint dismissed with costs.

NEW BOOKS AND PUBLICATIONS.
INpuerive INQUIRIES IN PuysioLocy, ETHICS, AND ETH-
NOLOGY, relating to subjects of recent research snd
speculation. By A, H. Dana. Price $1.25. New York:
A, 8. Barnes & Co., 111 William Street.
This volume contalns ffteen cesays, all of which are of much literary
merit and niow great and varled powers sod high mental culture.

Pri-HisToric RACES OF THE UNITED STATES OF AMERICA.
By J. W. Foster, LL.D., Author of “The Physical Geog-
raphy of the Mississippl Valley,” ete. Price $3.50.
Chicago: 8. C. Griggs & Co, New York: Mason, Baker,
and Pratt, 142 Grand Street,

The lamented death of Dr. Foster gives a melancholy Interest to this

1 which was published just bofore his decease. Like all his previous
writings, it s clear and forcible In style, atll bears in every page evidence
of learning and research. It {4 the last contribution tJ & most Interesting
branch of study from one of the most capable of the sclentific writers of
this generation,

Inventions Patented In England by Americans.
{Complied from the Commissloners of Patouts’ Journal.)
. Frow June %7 to July 3, 157, Inclusive.
Caxrer.—T. Crosley, Bridgeport, Conn.
CuAMPAGSE TA¥, xTO.—~W. L. Gront, Boston, Mass,
Disriirixo Resiy, xve—R. Lloyd, New Orleans, La.
EXGINE Braxx.—O. Grilninger, New York city.
Fine Anx.—W.R. Evans, Lynn, Mass,
Ixuarxx. —C. D. Hunter, Mariborough, Mass.
LaNTERN.—A. H. Cramp (of New York city), Willesden, England.
Loox.—L. E. Ross, Providence, R. 1.
Maxixe MiopLixGs.—G. T. Smith, Minneapolls, Mizo,
NiwoExL Prarixe.—H. T. Brownell, Hartford, Conn,
PRINTING CARPETS, XTC~T, Crossley, Bridgeport, Conn. (Two patents.)
ProrxiiEx, x10.—B. T. Babbitt, New York eity.
Rearxn, x70.—H. Lee, Belolt, Wis,
Rorany Puxr.~L. Coapman, Collinsville, Conn,
SEWING MACHINE, XT0.—J. Ross, Philadelphia, Fa.
STEax Braxe, xro.—J. F. Taylor, Charleston, 8, O,
VALYE GEAR.—J. Tesseyman ef al., Dayton, Ohlo,
WaTER CoLuxs.—J. N. Poage, Clncinnatl, Ohlo.

Becent Amevican and Loreign Patents.

Improvement in Attacking Metal Caps to Glass, ete.

Cecll B, Jeokins, New York city.~This Invention for atiaching caps,
lamp Lops, covers, ete., Lo glam and porcelaln articles consists of one or
more matal disks, having slots from the center hole, formlng elastio projec-
tlons which lmplnge the glass or porcelain foreibly, by having the hole
made 1o the diak slightly stoaller (hao the objeet to which the cap or other
artlele 1s secared, and hold bettor than the plaster fastenings now in use,
This kind of £ ing I ch than the pl o and (L has the sdvantage
of allowing the taking off the cop or other article and putting It on at any
thme, withoat any more labor than Is required Lo put on any ordinary looke
motal cap.

Tmproved Whip Secket,

Jamos M. Young Newburgh, . ¥.—Thes objoct of this Invention In to fure
nish for wagons of all kKinds an tmproved whip sookel, which firmly grasps
the whip therafn, so that the loss of whips and other annoyances aristog
whorofrom may be prevented, Banches of bristles extend radislly from
the elreumferenve toward (ho conter of the soeket, leaving & sultabio space
10 the center, The whip ond onters aaslly therelt and (s tghily embraced
by the brintles, which spread and offer sufticlent ronintanes o lost the s
conneotion of the whip from the socket t taken out by the driver,

Tmproved Hunting Juckot,

Joean Garaud, Now York ¢lty~~The objoct of this Inveation ln to forntsh
(o sportimon s hunting dross 1o whioh a onreridge poneh s attaehod (o the
pack Insuch a wanner that the carteidges may canlly snl convenlontly by
carelod and taken out for the purpose of loading egun,  The pouoh may
alxo bo dotachied wud ourrled on tho slioulder. The tnyention conslats of an
additional Unlng on the baok, with side oponingssnd lapels for the attaoh.
fog of tho pouch, which (s constructod with o leathar strap, 8o ua Lo bo de.

tuchable,

Improved Ash Leach.
John W. Kernodie and Adam I Heun, Lebsuon, Ind.—This tavenijon re
ates to mesns for the lesching of sshes %0 Ak Lo sscurd the Iye 'M
dsnger of fire, and conaists ina muuumm,mqm
ower end to allow the lye to Row therefrom, sod s metallle (nelined trough
upon which (¢ rests, and by which the iye 1s conveyed (o & saltable recep
tacle, P

Iwproved Lamp Chimney pporter.

Wilam Mears :ud Henry Davies, Newport, Ey.~The object of this lnven-

ton 14 10 conntruet & davice by which the globes of sids and center lamps

of rallway passenger csrs may be eastly ehanged without dlsturbing the

1amps. for the purpose of clesalng the same oF substitoting new ones with.
out delsy. The luvention conalstaof a cylindrical tube eonnected by hrack-
oth 1o the aldes or top of the car, which tube Incloses the s)iding metalile
ehlmney resting on the globe, aud allows the same (Lo be st to any desired
position by means of wedge or spring clamp arraage=mest.

Apparatus for Burning Liguid Fuel and Generating Stenm.
William T, Sohelde, Tidloute, Fa—A cylinderof saitable sizo and streogth
hasIn (ts coater » combustion tabe, This tube [s open at the bottom, kod Is
paetially llod with broken firs brick, or othier tucombuatible material. The
sonular space betweon Is Blled with water. In the combustion tube or
chamber, lquld fuel, or any fuel that borns without lesviog & solid ash,
1n used, and I8 introduced through & tube by means of & force pump. Alris
foreod In through » tube which aurrounds the fael tube. The fuel and alr
aro forced (nto the fire chumber together and Ignited. The eurront or eur-
routs prodoced are safficient to foree the entire products of combustion up
from the bottom of the combustion tube and through the water, theraby
generatiog steam. By this apparatus (¢ s claimed that the entire heat gen -
orated I8 ntilized. The fncombustible materfal placed o the combustion
tube tends to break the fame and protect the tube from the effects of heat.

Improved Henting HRange.
John Lawlor, Now York efty.~This Invention consists (o 4 certain
arrangetient of dampers and defiecting plate with relatlon to compart:
ments at the plde of the alr heating chambers of the range,whereby the direc,
tion of the currents of heated gases and other products of combustion may
be controlled #0 as to Incresse the temperature elther in satd alr chambers
or in the ovens which are supported above the body of the range proper.

Improved FPantaloons.

Frederick T, Hoyt, Brooklyn, N, ¥.—It (s proposed, In this invention, to
employ elastic straps on the pantaloons, at the back, for buttoning them to
the Jacket, to compensate for the Increase In the lengih of the back when
the wearer bends forward, and thus sllow of fitting boya® pantaloons as
nicely as those worn by older persons.

Improved Truss Bridge.

Danlel C. Bower, Troy, Ohlo.—~This invention has for (ts object to furnish
an Improved bridge. The lower and upper chords are made double,
treble, or quadruple, accordingas less or more strength I8 required. In the
spaces between the strands of the chords are placed dovetalled blocks,
through which blocks pass the vertical rods to bind the chords to esch
other. The rods also pass through triangular blocks, agalust which the ends
of the bracea rest. Theupper ends of the two central braces rest against
the central block of the upper chord, and their lower ends rest against the
blocks of the lower chord upon the opposite sides of the center of sald
chord. The braces upon each side of the central braces are placed parallel
with aafd central braces, the upper end of each outer brace belng directly
above the lower end of the adjacent Inner brace. By this construction, the
bridge has no counter braces, and the welght {s thrown from the center of
the bridge from brace to brace to the abutinents, so that the bridge cannot
aag In the center.

Improved Rotary Stamp Canceler,

‘Willlam Schaeht, Brooklyn, N. Y, —~The object of this luvention is to fur-
nish to brewers and others & convenlent for Mog L 1
revenue and other stamps fn & quick aad expeditious manner, near the cen.
tral part of the same. To the frame of the rotary stamp canceler is secured
an Ink receptacle, and below the same the Inking roller. Directly above
and parallel with the latter i the priating roller. The Ink receptacle Is
provided with a parrow outlet at its lower ead, opened more or less by
means of & sllding gate. An ink distributer, of sultadle material, is hoog
near to, and In contact with, the foking roller. The printing roller has side

houlders which, ln withap roller, carry the stamp strips
through, so that the ps will ively be led by e rotats
of the roller. The lid has a recess slightly conlcal, from the [nside toward
the outside, for the lusertion and ad) of the ch ble types for
dates, ete. No cutting of the paper of the stamps is produced.

Improved Lamp.

Riverius Marsh, Flushlog, N. Y.—This invention consists of s metal lamp
top 40 constructed as to form an ofl recelver or drip cup at the connection
whero the burner 1s attached, also an fnverted collar for the attachment of
the safety tube, and also s collar for attaching 1t to the collar or neck on the
top of the glass reservolr, by screwing on or otherwise. A veatalso is pro-
vided for the escape of the gas, ail 40 38 to form s strong, ornamental, snd
protecting detachable metal portion for the lamp.

Improved Binder for Loanded Wagons and Sleighs.

Jacob I'aff, Lawrencedurg, Pa.—The object of this inveation {s to lmprove
the means cow o use for dindiag loads of lumber, Jogs, ralls, and shmilar
loading. The binder is placed on top of the load. The ringof a chaln s
attached 1o an arm and passed throagh the fork of the lover sad sround the
load. A pivoted hook, when the lever Is carried forward, now takes hald of
the end of the chaln, Then the lever fs brought back, thus bdringlug the
ends of the chaln together and binding the load. 1f the chaln Is too long, It
is brought within & alot in the hook, which holds it while & new hold Is
taken by the lever, To unbind the load the ann Is matsed, which allows the
ring of the chaln to alip 0F. When the Joad is bound, the ehals ts held by
the slotted hook and the arm, 2o that the lever Is reversed, and (s small ond
may be used for ralsing the arm. This Improvement does away with the
ol bluding pole, and may de applied In one fourth of the time.

Improved Cooking Stave.

George MeAdams, Vevay, [nd.~The object of this invention s to furnish
» cooking stove, constructed (o sach a manner that the difforeat parts may
be easlly packed and shipped, to be d by any el Ith, sod the parta
exposed to the fAre eastly replaced. The oven is placed below the fire box,
and supplted with a steady uniform heat arouad both sides. The laveation
lats In the combloation of sheet and cast Iron parts tn such & wanner
that the froat, back, and top plates are of cast Lron, the side and hottom
plates of sheet tron, the interlor parts, also, dbelug of sheot fron and cast
tron, and conneeted by wedge strips of sheet or solid troa. The Gues sre
arranged o0 thal the draft carrifes the heat from the fire box arcund the

oven and below the bottom of the same up the ohfmney .

Improaved Cirenlating Valve for Fire Boglnes.

Charies A. Hague, Hudson, N. Y.—The oase Is altached 1o the discharge
chamber of & fire cugtne by & scrow, and & pipe & attaohed with the suction’
When the pressure rises to the discharge by the shutting off of the escapo,
the water, acting on & small valve, Ufts 1t agaiost & spring and avts oa the
fop, thus forelng down hor valve atid openlng & passag @b which
tho water escapes from the discharge to the suction, aud thus relfeves the
pressure In the hose, The valve s hold up, wheu not subject to water
presaure, by & spring, sud may be adjusted for diffurent pressures or differ.
out pumps.  Thisdevice s olalmed to bo more Iastantaneous tn setion than
» relinf valve,

Bracing aod Relutorcing Lows of Chulrs, wete.
Gueorge Frang(s Dawson, Washington, D, C~This lnvention conelsts In &
novel mode of braving and reluforeing the legs of rotary chalry, by forming
(horeon hoads, which are nlcely Jolnted togethor and hold by & fanged plate

At tup and bottou, togethor with a nut on the tubular serew socket,

Twproved Boot aod Shoe Nale.
Wendell Btrasger, Taylorsville, O.=This (nvoution relates 1o wooden
solod slioes, for skating or walking purposes, and conslets fna pecaline
Bt of apply g double niils i fasteniog e uppor of shoes 1o the soles
#0 a0 Lo form, praciioally, & woetallie throad, whfoh makes the article of

faoture (o il Intents and purposos a sewn  slive,
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Srientitic  American,

Improved Potate Diguer.

b M. Dowid, Saratogs Springs. and Willie W, Dowd, Jr., Xorth Gras
, ,"l'mn.-amumnum.mmum-u«u‘:
M wSlTAble distances apart, for taking the polatoes from (e seTaperan
Them Bp 80 a8 Lo deliver them tnte the hopper. The serapes or
Conalets of & stralght wide plate of ateel extending hortrentally
BHWOn Tho wide pleces and transversaly 10 e longitudinal direction ot
Al WAEhIne, with tho front edge sharpened and slanting downward con.
MAerAbly, Tho rear edge of (he serapor hak paraliel Darm attachod to 1,
whith are for allowing tho earth ralasid up with the patatoes Lo il back,
while retalning the potatoes to be taken by the fingers of the earviar, which
Are catsed 1o rise up between these bars, The side pleces, to which he
Serper 1a attactind at i ehdi, st extended rarwarl and upward so that
tho carrier wirks betwoen them to recelve all the patatoes foroed up on
the bars, and tho Jower edgos constitute rinner for wnging tho serperand
mnintatning 11t the required position relatiyoly to the carrior. Ny sult.
able arrangemont of apparatus (r raledng and loworfog the sorap v aud
earr'er, the serapor i minod vorlloally or vary nearly so, and malotained
borisontally. The trock whoels are made large (o support the trame high
emough te provide saificient space under {t for the ralsing of the eirrier
and sersper and bolding \hem to be transported abuve the groand, so that
the eveaer, to which the team b hitched, can he suspended bolow the frame,
snd yet be high eaongh to work preperly. The draft is applied directly to
the soraper and, through (1 and the suspending dovices, to the trock (and &
ehain connection and the mode of suspending the evener and draft har
sllow of the ralsing and lowering of the seraper and carcler, and alvs allow
the scraper the freedom for awinging required while at work.

Improved Washing Machine,

Bldw'n 5, Niss, Wiehbarg, ¥, V. ~This tavention has for (ts object to fur
ik an tiproved waoling mackine of (bat class n which the clothes are
washind by alternately satomting them and passing thom betwesn rollers
by Which the wator Is pressed out, oarrytng the dire with It The lower
rollors revolve fn beartngs (n the standards and the apper or pressire rollor
rerolves In bearings which slldo up and dawn 1n slots In the upper part of
the standards. A Dar, the ends of which fit Into the slots, rests npon the
tops of the brarings. Two elastio bars are arranged above the barand con.
nected with loops, the ends of which are piyoted to the outer sldes of the
standards. Tho prossure of the spring s regulated hy moving the loops aut
of In upon the projeoting ends of the spring bars. A gulde apron or belt
passos around tho rollere. Ny aulable devices the machine can bo quickly
attachod 1o and dotached from the tub, and when attached will bho Armiy
and securely held.

»

Tmproved Spinning Mule.

Thomes H. Rosdhton & Robert Touge, Bolton, Eng.—~The object of this
Izveation Is o simpilfy the gearing of hand and self acting mules for pro-
ducing the after streteh and for giving motion to the froat roller durfog
the twisting at the hoad ; aleo, to repder self acting mules sultablo for spin-
ning Gne numbers ; secondly, in an mproved arr of mechank
for locking the fallers and for unlatchlog the * long lever,” forming parts
of & self acting mule.

Imprevement in Propelllng Canal Boats.

Wilix F. Miller, East Walpole, Mase. —This Invention (s sn fmprove-
mrnt In the clasy of canal bost propellers whereln a vertically adjustable
wheel §s arranped to run on the bottown of the canal, or a rafl lald thetoon ;
and In the fon of a Jocally fixed driving gear with the rotary
vortically sliding driving shaft of the propoelling whoel, and in the arrange-
ment for throwing the mochaninm by which the wheel is ratsed (n and out
of gear.

Improved Boot Jack.

Horace Arnot, Barclay, P'a.,assiguor to himself and G. W. Dickey, of same
place.~The ohject of this lnvention s to furnish & boot Jack, which takes
hold firmly of the boot at toe and heel, and allows 1ts easy pulling off. This
tnvention consists of two Jaws with Inclioed slottod parts, which grasp the
hoel by the action of the foot ona pivoted Uahapod rod frame gulded
thereln,

Tmproved Broom.

John D, Bell, Wattsborough, Va.~This Invention relates to the construc-
tion of brooms, aud consists In & wooden handle with a tapered end,anda
tubular socket for helding broom corn, or ¢ ther material for the brush. In
practice, the bu'ts of the broom corn are inserted and closely packed in
the sncket. The tapered end of the hendle Is then forced down among
them, thus wedging them between itself and the Inner sides of the socket.
When the brash needs reaewal the screws which are used to secure the
socket and handle together are removed, the haudie withdrawn, and the
stumps of the corn extracted. The socket is then refilled as before,

Improved Reversible Harrow Teeth.

George W. Hurst, Avon, 0.~This Invention consists In providing a harrow
tooth with two arms or shanks, which, forming an aogle with the tooth,
are attsrbed on different sides of the longitudinal bar of harrow frame, and
thus brace it in two directions,

Improved Sawing Machine,

George Marsball. New York clty ~This inveation relates to sn improve-
ment ia the mechanism for sliding the dearings of the saw mandrel In &
ripplag and cross ;and in the of the
sildiog carriage snd Its belting with & powerful foot lever snd friction
roliers, by which the saw can be moved and operated In both directions, and
;djbuud rapidly for the different purposes to which the machine Is appll-

le.

Improved Combined Scissors aud Tape Line.
Msrgaret J. Stubblngs, Youngstown, O.—~The object of this wvention {a
to combine the common solssors or shears with a spring tape measure 0
1bat, by the Increased convenlence in handling and readiness of baving both
within reach, & very useful and practical lostrument {s produced. The ln-
vention cousists In placing the conter of the tape line case on the extondod
screw pivot of the scissors, #0 that both lastruments can be used without
interfering with esch other,

Improved Kindling Wood Catter.

Nicolas Sonnicheen, San Frauclaco, Cal.—This inventfon consfsts of a
kulfe with & handle attached 1o a vertical frame, which 1s applied to some
conveoleat place In the kitehon or other place, and has several stepdlke
mu‘l:ppoluu the wood, which fs split by the pressure of the knife
upon it

Improved Earth Augor.

Andrew Sorg & Samuel C, Bollman, Decatur, Ind.—The object of this in.
vention Is to construct sn earth borer which serves at :he same Simo as s
recoptacie for carrying up the ground from the bore hole. The Invention
conslats In & oylindrical body or receptacie, with cutting teeth at the lower
end, which Is spplied (o the end of the bore shaft, and composed of two
paria, the smaller of which e pivoted to the larger (n such a manner that by
sultable rope connection the pivoted part acts against the maln part, om.
braclog the carth between them, Lo be lifted out, -

Improved Corving Machine,
Hearl Thomas, Brooklyn, E. ., N. ¥ ~1In this hiwproved carving machine
two contaring holders are employed, one for holding the pattern and the
other the work, on sliding bads arranged on quarter circular ways on the
top Of the table, which meet each other at the middle of the back of the
table, and diverge thorefrom to the front side. Above theso are the too)
and galde or dictator, which hangs vertically from their supports in the
froe onds of hordzontal arme which are pivoted to s block over tho table
nosr whare the ways of the bolders meet, {n nuech an arcangemont that they
trayerss the work and pattern In the longitudinal axes of the center hold.
o, The work snd pattern traverse the paths in which the tool and gulde
awing. a0 that the requisite motions are obtatned for the tools to act on all
Parta of atiy surface o the holders. Different sides or surfaces are pre-
Selited by turning the work and pattern (o the holding centers. The block
10 which the pattern snd too) arms are plvoted I8 made to slide vertically
R BNapport, with a serew under the coutrol of the operator; the arms of
th0 1001 ani guide are alan at the control of the attendant by meaus of &
Mliding bloek to which they are connected, for belug awang to move the
L0018, 84 reqaiced ta the progress of the work; sud (he bed plates of the
Ler Are cansed Lo swing forward and backward on thelr ways by
& hand scraw

Tmpraved Mop Wringer,

Jumes 11 Newton, Paxton, Fil —The object of this invention i» o farmish,

In connection with the mop In common use, An efsctive wringer, by which

the cloth may be wrang dey without the use of the bands.  The invention

in the arry ot of (hemop with rollers having spiral springs

In thelr Intertor, ln connection with a sliding plece and striags, by which

the mop Is draws throngh the rollers snd pulied back again for use by the
sctlon of the roller spriogs,

Tmproved Comblnod Farnnee and Stonm Generntor.

Ollver W, Ketehum, Toronto, Canads.~This Inventton eonstats In s mode
of producing & contingous combustion of fuel In the farnace of & steam
generator (after lgnition) by forelng one or mors eurronts of afrupon It
1t alen consiaty tn conveying the heat and producis of combustion (after
pasalng throngh o horixontal Bame chamber) to 1ho water In the boller by
WEAnn of A pIpo constructod #o &e Lo CUrvo NpWArd from the Akme chamber
above water mark, and retaro bolow water e, passing throngh the boller
Noreontally « ud Aisotarging tnto the water through plpo hnviog porfors.
ons which Ineronse (o slge and nomber toward the end, The invention
also connlets ta providing the boller on (he [nslde with concave projections
running throagh (ts length on both sides abave the plpes referred to, and
Ahove the water Hoe, so 1hat the ehullitions of water above said pipes, and
cansed by epcape of gas, are thrown back loto the middle of boller. It sleo
conslvts In providing the dome of boller with concave ploces of Iron rest.
i one npon the other, constraoted with spacos botween esch nnd botween
tho sides of dome, to act an additional defleotors,

Improved Anlwnl Trap,

Jacah Merchen, Brookville, Ind.~The object of this Invention ia to fur
nith to farmers and others & mole trap, durable on sctount of the strong
and sabstantisl parts. The Invention cousiata of two legs with a collarat
each end, connected by a strong spring of plate metal. A plece of square
motal (s wediged botween the smooth legs, #0 that the slightest touoh will
closn the lege with strong foree, eapburiog of Killog the anlmasl within
renoh.

Improved Poackage for Onustie Nodn or Alknli.

Henry B, Hall, New York elty.~This lnvention nonsists of s matallic anp
of soft fron, lead fol), or lead and tin, or other alloys of lead, or the metal
known as Crooke's patent foll,which Is composed of lead and tin in strats,
the lead belng In the Inside and the tin on the outslde. In this the
cansticalkall Is poured In o Hguld state, and Inolosed and sesled by s cover
of melted resio ponred fn aftor the alikall has solldiged butbefore It has
quite cooled, the resin belng tempered Lo correot (ta brittieness ; any other
gummy substance capable of seallng the mouth of the cup alrtight will
answer as well.

Improved Combined Collar and Cravat.

Frederiek D. James, Tamworth, N, H.—=This invention has for its object
to produce a stmp of bow, cravat or neck tie, and collar, be-
lag more particalarly Intended for use on paper or part paper collars, though
applicable to other kinds. The Invention conslets In constructing the col-
lar witn projecting flaps at the ends of {ts outer fold, for forming the base
of the cravat, and with a projecting T flap at one end of its inner fold for
trming the outer part of the collar, the T flap having several batton holes
toallow ity parts to be fastened (0 the same stud by which the collaris
heid to the front of the shirt.

Improved Stave Mackine,
Benjamin W, Warner, Rome, N. Y., assignor to himself and Albert E,
Smith, of Utlea, N, Y.—This Invention conslsts of o palr of tapering and
bevellng cutters for tapering and bovellng tho edgen of the staye, combined
with the apparatus for sawing the staves from the bolts, and planing the
sides In such manner as to beveland taper the edges at the same time that
the staves are sawed.

Improved Children's Oarringe,

Francis Snyder, New Yorkclty~This invention has for {ts object to fur-
nish a combined perch and spring for a ehfld's carriage, whioh, shonld the
wheel strike an obstruction, will spring longitudinally, 1o that the body of
the earriage will not be stopped with a sudden shoek, The Invention con-
slsts in bending tie ends of the perch upward and Inward into the form of
the letter C, and pivoting the samo to the toe irons atiached Lo the carriage
body.

tho cost of An aprileation for s patent.

Preliminary Examination,
In Order to BAYE surh seareh, MAKe DUC S WNITLeN descrtption of i
ton, 16 your own words, sud & pencll, or pen and ink, sketoh, Send (heso
with the fon of 85, by mall, addeesd to MUNN & Co., W1 Park Tow, and in
due time you will reoalyn an acknowlndgment thareof, followed by & writ
ten raport In repard Lo the patEatabillity of your fmprovemant, This speeial
search (v made with groat oare, ationg the modals and patents st Wask
ton, Lo ascertaln whetlier tho Improvement presented 15 pateniabie.

Rejected Canos, )
Ttajooted casew, or dufoative papers, rmodeled for parties who hava made
applications for themaclvos, or through other sgonts, Terms moderste
Addross Muxs & Co,, stating partiodlars,

To Muko an Applieation for a Patent,

The appiicant for & patent should frurnten s model of hie invention (f sie
ceptible of onf, although somettmes ' may be dspensed with  or, If 16 fn.
ventlon be a chemical prodaction, be must farish samples of 'he lagradl.
wats of which his compesition conslsts. These should be securely packed
the (nventor's name marked <n them, sod sent by express, prepaid. Smal
models, from s disance, can often be sent cheaper by mall. The eafest
waY Lo remit money 1s by & drafy, or powal onder, on New York, payable to
the order of MUNN & Co.  Persons who live in remote parts of the eountry
ot usually purchase drafis from thelr merchants on thelr Xew York cor-
respondents.

Cavents,

Persons dealring to filo & eaveat can have the papers prepared In the short
et time, by sendiog & sketch and deseription of 1he Investion, The Govers-
ment foo fora oavost In $10. A pamphlot of advioe regarding applications
for patents aud cavents s furntehod gratis, on sppiication by mall, Address
MUNX & Co,, 17 Park Row, New York,

Rolunues,
A relunue In granted Lo the original patentae, hia holrs, or the asalgnees of
the entirc tntereat, when, by reason of an Insutiicient or defective specifica-
tlon, the original patent is Invalld, provided the orror has arisen from lnad-
v'muco. accident, or misake, without auy fraudulont or deceptive Inton.
ton,
A patentes may, At his option, have in Wis relstae s separate patent for
each distinct part of the invontion compretiended in kis origiual application
by paying the required fee In each case, snd complytag with the other re-
quirements of the law, as in original spplications. Address Mrsx & Co.
31 Park Row, tor full particalsrs.

Design Patents.

Forelgn d » and ors, who send goods 1o this country
mAy secure patents hore upon thelr new pstierns, and thus provent others
from fabricating or selling the same goods in this mar.et.

A patent for & deslgn may be granied Lo any person, whether eftizen or
alfen, for any new and original design for & manufacture, bust, statoe, alto
relfevo, or bas rellef; any new and original design for the printing of wool-
en, sllk, cotton, or other fabrics; any new And original tmpression, orns-
ment, p . priat, ot pl 10 bo printed, palnted, cast, or otherwise
plared on or worked Into any article of manufscture.

Design patents are equally ax (tiportant to eltizens as to forelgners, For
full particulars send for pamphilet to Muxx & Co., 87 Park Row, Now York.
Forelgn Patonts.

The population of Great Britaln s 01,000,000; of France, 57,00000;: Bel-
Rium, 5,000,000 Austria, 35,000,000: Prussia, 4000000; aod Russis, 50,000,000,
Patents may be securced by American eitizens (o all of these countries,
Nuw is the time, while businéss fs dull at home, to take advantege cf these
I ign felda, M 1 tmproy of all kinds are always
In demand {n Kurope. There will never be a better time than the present
to take patunts abroad. We have rellablo business with the
principal capitals of Europe. A largo sliareé of all the patonts secured in
forelgn countries by Americans are obtaloed through our Agency. Addres
Muxx & Co., 57 Park Row, Now York. Clrculars with full information on
1 { 1 hed free.

Value of Extended Patents,

g P

Yalue of Patents,

AND HOW WAIN THEM.
Practical Hints fo Inventors.

ROBARLY no investment of a small sumn of money brings a
greater return than the expense Incurred In obtalning a patent
even whop the (nvention {s but a small one. Larger inv=ntions

tions, are well known,
have realized large sums from thelr patents.

Maore than Firry THOUSAND inventors have avalled themselyos

other rellable ageney,

HOW TO fd%

OBTAIN to this ofMce. A positive an-

swer eanonly bo had by presenting & complete applieation for a patont to

This is the closing inquiry in
nearly every letter, desoril ing

Ings, Potition, Oath, snd full Specification. Varfous official rules and for
malities must .90 be observed. Tho efforts of the Inventor to do all this
bustaess himself sre generally withont success. Aftor groat perplexity aud
delay, he 1s usually glad to seck the ald of pernons experienced In parent
business, and have all the work done over again, Tho best plan is to rolieit
proper adyioe at the beginning, If the parties consulted are honorable men,
tha Invontor may sat4ly confide his 1doas to them thoy will advise whethor
the lmprovemoent (s probably patentable, aud will give him all the directions
noedfui to protect his rights,

How Can ¥ Best Secure My Invention 7

This ts an Inquiry which one tnventor naturally ssks another, who has had
some experience la obtaln’ng patents, His answer genorally ia as follows.
and correct :

Construct & noat model, not over a foot in any dimension—smaller {f pos
siblo—and send by express, prepald, addressed to Muxy & Co., 87 Park flow,
Now York, together with a description of 1ts operation and merits. On re-
ceipt thereof, they will examine the lavention carefully, and advise FOu M
10 1t patentabllity, free of charge. Or, If you have not time, or the meant
ot hand, to constract & model, make as good & pen and fok sketch of the

A5d s traversing nut, to which they aro sultably connected.

Improvement as possible and send by mall. An answer s (o the prospect

are found to pay correspendingly well. The names of Blanchard,
Morse, Digelow, Colt, Ericsson, Howe, McCormick, Hoe, and
othors, wko have amassed immense fortunes from thelr {nven.
And there aro thousands of others who

of tho services of Muxx & Co. during the TWENTY-SIX years
acted as solicitors and Publishers of the SCIEXTIFIO AMERICAN.
They stand st the head in this class of business: and their large corps
of nwistants, mostly selected from the ranks of the Patent Office: men 2ap-
able of rendering the best service to the inventor, from the experience prac-
tieally obtalned while examiners In tho Patent Offico: onables Muxx & Co.
to do eyverything appertaining to patents BETTER and CHEAPER than any

some Invention which comes

the Comminsioner of Patents. An applieation conntats of a Model Driw-

Did realize the fact that their Inventions are Mkely to be more
productive of profit during the seven years of extension than the first full
term for which thelr patents were granted, we thiak more wonld avall them.
wlves of the extension privilege. Patents graated prior to 181 may be ex-
tended for soven years, for the benefit of the Iaventor,or of his heirs in case
of the decease of the former, by due applicatisn to the Pateat Office, ninety
days before the termiaation of the patent. The exteaded thme loures to
the benefit of the laventor, the amiguees wider the first term having no
rights under the pt by agT The Go
foe for an exteasion Is $100,and 1t Is necessary that good professional service
be obtalned to conduct the b before the Patent Office.  Full informa.
tion as to extenslons may de bad by addressing Mosx & Co., 37 Park Bow.

Trademarks.

Ay person or firm domiciled tn the United States, or any firm or corpora-
tion residing 1o any forelgn country where similar privileges are extended
to citizens of the United States, mnay register their designs and odtain pro-
tection. This Is very important to manufacturers in this country, and equal-
1y %0 to forelgners. For full particulars address Muxx & Co., 57 Park Row
Now York.

Canadian Patents.

On the first of Septomber, 1572, the new patent law of Canada went Into
force, and patents are now granted to cltizens of the United States on the
samo favorable terms as to ¢ of the Dom}

In order to apply for a patent (n Canada, the applicant must furnisha
model, sp tion and dup drawings, substantially the sanie as in
appiylng for an Amorican patent.

Tho patent may bo taken out eithor for five yoars (govorument feo §20) or
for ten years (governmont foo $40) or for fiftesn ¥ears (government feo §60),
Tho five and ten yoar patents may bs extended to the term of fiftoen years
Tho formalities for extension are simple and not expensive.

American laventions, even It already pateated fn this country, can be
patented in Canada provided the American patent is not more thin one year
old,

All porsons who destre to take ont patonts (o Caunda are requested to
sommunteate with MUNx & Co., 87 Park Row, N. ¥, who will give prompt
attention to tho business and furnish full instruction.

Coplos of Paronts,

Persons dealring any patent Waued frow 153 to November ¥, 197, can be
suppiied with officlal coplesat s reasonalile cost, ths price depending upon
the extent of deawings and leagth of spcolfcatfon,

Any patent Issued puoe November 27, 187, at which time the Patent Office
commenced printing the dmwings and spesifications, may bo bad by remit-
ting to this ofeo §L

A copy of the olaling Of any patent fsenod slnce 1833 will be furdished

or $1.

f \\':u-a ordering coplos, pleass to remit for the same as above, and state
aatne of patentee, title of Invention, and date of patent. Address Muxx
& Co., Patent Sollciters, 5 Park Row, Now York elty.

Muxx & Co, will bo huppy to seo tnventors In person, at thelr office, OF O
adyiso thom by lotter,  Ln all cancs, thoy WAy expect an Aomast opimion. For
suoh cONANILALLONS, opinlons and advice, no charge i« made, Write plalnly
do not use pencil, nor pale ok : be brief.

All busitess committed (o our care, asd all consaltations, are Kept seeret
and strictly confdential,

Is all matters pertalning to patents, such as conducting interferences,
procariog exteasions, drawing nis, ! Into the valldity
of patents, ete., special eare and tténtlon s given. For lnformation, and
for pamphlets of instruction and sdvice

Address

MUNN & €O,
PUBLISHERS SCLEN JIFIC AMERICAN,
37 Park Row, New York.
OFFICE 1IN WASHINGTON~Cerner F and 7th stroets, opposite
Patent Ofice
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Business and Pevsonal,

™ Charge for Insereion under thls Aead ts 81 a Line,

.—-—'—_’_—_ . B
Pain Flour Mill, Nowark, Now Jorsey,
T:::;E‘nmml by Mesars, ¥. 0. & 1. N. Van Viel,
::“. York, tora Malt Howse, Al the Machinery Is for
” ty new, and la perfect onter—belng one 5w
Tewer Eagine, with Condenser and 25 ton Fly

ade by Hewes & PRITps, and has given best re
ererattalned, making Flour with 18Y 1bs, coal 1o
parrel. Also, ™0 Runs Fronch Dures, made by Baxter
.“."( Chilcago, 4 1L, G in, dlameter—1 Corn MIll, made
Joba T. Noye, M In . ~SSmut Machines—4 Fagin Brush
giteea—i Trimmer Separators—6 Bran Dusters—1 Mat.
(100 3¢ ATaggart Packers—1 Barrel and Man Elevator
“.goﬂro—t'omc)m-.Ll--num-,n«u., Pulleys,Goamn,
Frictions, Reels, Sercens, Nolting Cloths, ete., ete., ele,
e MU has made only about 200,000 barrels of Flourand
(he S10DCY Are better than new, Attention of Millers
od Millerights throughout the country is called to thls
e Apply on the premises, or by malfl, to Henry Hill,

1ate of Yagin & Co, PO, Box 0. Newark, New Jersey,

Wanted—A Horizontal Engine with rever-

valve gear, Cylindec 6x6 or § {n, ~ Address, with fall
pacticalars and Price, Box 89, Owego, Tioga Co,, N, Y.

The Now Elastic Truss presses uniformly
oIl around the body, and holds the Rupturo easy, night
and (ay, til curad, Sold cheap by the Elastie Truss Co,
8 groadway, New York.

Bogardus \Wet Mills to exchnnge for Bogar-
dus Dry Mills. Address Charles C. Fuller, St Lout:. Mo,

Choap non-putented self-operating Earth
Closel, cifications and plans drawn Lo scale sout for
poents. M. Ray, Box 210 Jamalea Plalo, Masa,

Wanted—To purchase the right to manu.
gscture In Cansda somwe patented article which is likely
1o came Into general use, made up principally of cast
{ron, requ ring Httle labor or machine work on ft. Ad.
drem X. Y. Z,, Dundas, Ontario, Canada.

Wanted —A I socond hand Steam Fire
Eagine. Address Michlgan Car Co,, Detrolt, Mich.

Those who wish to purchase Horse Powers
and Muchines for Threahilog and Cloaning Gralo and
gawlog Wood, will do woll to send for clrcalar, &¢,, of
A. W, Gray and Sons, Middletown, Vermont,

Prov. Pums) Co,, Providence, R, 1., Dealors,
want [llastrated Ciroulars and Prices of all kKinds of
Pumps, and Steam and Water Appliances generally.

A perfect Cookle Separator and Wheat Gra-
der for Flouring Milla. Balch & Glddiogs, Hingham, Wis,

T 1e Cornell University, Ithaca, N.Y., offors
fheral and practical courwes for agriculturists, archi
fects, clvil englncers, t h hanteal e
gloeers, wland 1 { 1ng choemiats, print.
s, votorinary surgeonn, ote, with laboratories, draught.
Jug rooms, farms and work shops, In agriculture and
mechanlc srts, varlous courses aro provided to most
waals of all stodents | also genernl coursos in arts, lto.
rature and sclenoe proparatory to tho othor professions.
Over five hundred freo soholarships, Next year beglos
Sept. & For Reglsters, with full lnformation, addross
aradove,

Buy Gear's New Emery Grinding Machine
Boston, Mass,

Treatise on * Soluble Glass" new edition
Just out, $1, malied by L, & J. W, Pouchtwavger, 55 Cedar
$treet, New York.

Hydrofluoric Acid, for Etchlnﬁ,nnd Cleaning
(Hans, put up 1o all size Lead and Rabber Bottles, for
wale by L, & J. W, Feuohitwanger, Chewlste, 5 Cedar
Btreot, New York,

lhng:n_ese Black Oxide, for Steel M'f'ct'rs
and Ol Bollers, for sale by L. & J. W Fouchtwanger, 85
Codar Street, New York.

Write to L. & J. W. Fouehtwangr, Neow
York. for all Crude Mincrals, Metals, Ores, and

(aemicals, st lowest 1ates,
Boult's Patent Upright Single S&Lndlo Com.
Maed Moaldiog, Pancling, and Dovetalling Machiue,

So Infringement on the combluation gulde hesd Shaper,
Does the greatest varlety of work with the simpl

Scientific  American,

Manufacturers who wish to be represented

In New York can wake armangements with a reliadble
House by addresstng Bleriing & Noble, 27 Park Place N.Y.

The Olmated Oller I8 tho best: it is self-
righting, stropg sod cheap. All Hardware and Tin
Houses have It

Bookkeopers shonld try the Olmstod Patent
B Vide and Letter Clip. They sre admirable for all
papers, Save thelr cost In one day’s Dusiness Sold by
sll Stationers

Peck’s Patont Drop Press. For eirculars
adidress Milo, I'vek & Co., New llaven, Conn |

Mining, Wrecking, Pumping, Dralnage, or
(rrigating Machinery, for sale or rent. See advertisement,
Andrew’s Patent, inslde page.

Muchinists—Price List of small Tools froo;
Goar Wheols for Models, Price List free; Chucks and
Orills, Price List free. Goodoow & Wightman, 2 Corn.
ML Boston, Mass.

The Berryman Steam Trap excels all othors,
The best s always the cheapest. Address 1. I Davis &
Co.. Hartford, Conn,

For best Presses, Dies and Fruit Can Tools,
Bliss & Willams, cor. of Fiymouth & Jay, Brooklyn, N.Y.

For Solid Wrought-iron Besms, vte., soo sd-
vertisement, Address Union lron Mills, Pittaburgh, I's.,
tor lithograph, ete,

Parties desiring Steam Machinery for quar-
eying stone, address Stoam Stone Cutter Co., Rutland, Ve,

Boring Machine for Pulleys—no limit to
capacity, T, K. Balley & Vall, Lockport, N, Y,

Brown's Conlyard Quarry & Contractors' A
onratus for holsting and conveying material by tron cable,
N.D.Androws & Bro. 414 Water st.N. Y.

The Berryman Manuf. Co. make a specialt
0f the economy and safety in working Steam Bollers. {
B, Davis & Co., Hartford, Coan,

Koy Seat Catting Machine.T.R.Bailey & Vail.

Cheap Wood-Working Machinery. Address
M. B, Cochran & Co., Plttsburgh, Pu,

Steam Firo Engines,R.J.Gould, Newark, N.J,

Sure cure for Slipping Belts—Sutton's pat-
ent Pulley Cover {8 warmantod to do double tho work
before the belt will slip. See Scl. Am. June2ist, 1578,
Pago 839, Circulars free. J.W.Sutton 9 Liborty St. N.Y.

The Ellis Vapor Engines,with late improve-
moents, wanufactored by Haskins Machine Cowmpany,
Fitehburg, Mass.

pearl shiells, and how to stain them tn any color,

0, ¢, W.asks: Which is the casiest, to
wake stoamn with high water or with low water lu the
boller?

P, asks: What is the best oil to keep pat
ent leather from eracking?

D. & Co, ask: 1. Is hemp preyed upon by
any inseot? Is it offensive to lnsects o' hor than Its par-
astten; and If so, within what radios? Might It bo made
efficactous fn pr 1 tton from tho ravagos of the
ootton worm? Could any other plant be utilized fn this
way?

J. M. R. asks: Why the images of objects,
belng roversed upon theretios of the eye, are yet appa-
ront to us i thelr proper positions ?

W. J. M. asks: How many gold fish can 1

1 fank holding &2 lons of water, and how
- y:h.lu will lnnd‘? -l

A. 8. Jr. nsks how to make the so-called
scintillottes, or Japanese parior Srewerks,

ehauges of any machine made, Furniture, Car, Carriago
House, Sash, Door and Biind Makers il uso It to advan.
tage, Vattle Creck Macllnery Company, Manufacturers,
Buy Planing and Moulding Machines of
o s 0
l-'.;uun. l:‘-

Lathes, Planers, 1s, Milling and Index
Machines. :;o.l.lbgﬂh‘.a-.n!;rmn.m

Scale in Steam Bollers —How to Remove
TV Mhn. Bo.d“m'. and Steam Pl 5
m“nlmata: mn.xi’mmnn:z-'
way, New !ou.wl:; lﬂ.w la s

ickel w 0

nlguulpth.:d 'r‘-'mz.umwuﬁi .luz?J.
W. Feuoht snnger, 5 Codar Stroet, New York.

Catalogue Transmission of Power
Wire Bope. T. :.Ilm. Vall, ‘:y
aﬁh or ﬁl.“lq rm:” Sg.tm“ P‘:l'au c«rn
Mugy, Pulleys, Hangers and Shafting & Specialty. Orders
Ppromptly filled. Circulars free. Address Shorit Manu-
facturing Company, Carthage, N. Y,

Root's Wi Tron Sectional Satetv Boiler,
lﬂhgm‘u Slosim Esgine Co. iﬂn-::c
A0 Stk Street, New York. .

Cabinet Makers' Machinery. T.R.Bailey&Vail,

. Bel jest  Philadelphia Oak Tanned.

Aruy. 31 aod 38 Cherry Street, Phlladelpbia, Pa.

Stave & Shingle Machinery. T.R Bailoy &Vail,

or Solid Wheels and Machinery,

#end Lo e Unlon Co., Boston, Mag. . for ciroular.
All Frait-cap Tools,Fermcute Bridgeton,N.J.

Built expressly to rent,
Gx 0 1., 3 stocies bigh, divided by

.-54, i [, s <
- ‘,C N T{%}“.\"
: oS nf\'.’“:'.\ \é'/;f/;]'.':["['];ut‘

J. K. 8. can remove rust from steel articles
by following the directions given on p. 3. vol, 3B~The
pr of polishing shirt b 1 ete., askod
for by J. A, M., s given on p. 114, vol. M—A. W, can
obtaln S$101zel's work on wetallurgy through any of the
booksellers who advertise In our columnss, Thelbook,
wo belleve, has never been tranalated into English ~E.
#. ' query about preservis g vegetables and fruits is too
comprehonsive 1o be answered In theso columne. Apply
to some one who Is & preserver by trade,

E. B. G.says: 1. Wehavo had two very
wonsons during and 1572, only a thind or one half of
our ustal rin having fallen ; consequently the wells be-
came very low, and some entirely dry. When the ground
froze, about November last, we had only five or six Inch-
es of water in our well. From that time, the ground
belog constantly frozen, the water began to Increase;
and at the time of the spring tLaw, about the middle of
March, the water measured five foct, and after the spring
rains about eix feet. How s the rise of water Lo be 3c-
counted for? 2. We bave recently put up a 10 horso
portable engitne and boller. I wanted the firebox end
pext the door (It was pecessary 1o place It crossways of
the aliop, or athwart akip, In sea phrase,) bat my partner
says:* No,the firebox muat be In the widdle of the shop,”
thereby getting about five feet additional length of belt,
Wil that compensate for carrying the coal In and the
sabies out? & 1amboriag out & oylluder of & steam en-
gioe that was originally 1 tnch bore and 20 loch stroke,
But It has been rebored so many thmes that It s now 11
Inches Inside ; consequently the oylinder is ouly about
fve clghths of an Inch 1o (hlckness, and, when fnlshed,
will probably be only baif an tack in thickness. Will 1t
e safe 10 run the cugine 8o, and was the cylinder of an
engine ever Known 10 burst from the pressure of steam ?
Answers: 1, The well may be suppiled from & distant

T.P.asks : Inarranging a dwelling warmed
by hot alr from a furnace, where should the yentllator
be placed, noar the Noor or the cetling ? Or should the
cgress for vitiated sir be at both polnta? Iaft ss well to
take cold alr for the furnace from the hall as from the
oulside of the bullding ? Answer: A complets system
of ventllation, 1o operate properly both In sumuner and
winter, requires ventilating regiaters both st the Soor
and st the oefling. In winter It fs preforable (o have the
upper one closed, so 1hat the heated alr sy it 0o
resdlly eseape, and the vitiated air be driven ont of the
lewer one by (he pressure of the warm sir from the fur
nace. Insummer, by opening the upper one, (he warmed
alr will escape In that direction, and the fresh uir be
most prevalent at the lower part of the roow, where It
Is most avallable foruse, Asimilarduplex armngement
Is destrable also o respect o the supply of alr to the
furnace. There should be & cold alr shaft armaged to
draw the pure alr from the exterior of the house, and
this should be the usual source of the supply ; but on oo
carlons of extreme cold weather, the heating of thn
very ool alr may be beyond the capacity of the furaace,
and It may then bo adunsaible to feed the furnace from
the Interior alr of the house, which tuay thus be warmed
8 second time ; Dt the healthier way s 10 draw the alr
from the outalde of the house,

J.W. S, aska (1) for a ru'ri,m for making
matchos. 2, Is the invention of the friction match pat-
cated 7 8, In not a steam engine that has no condenser
called a high presiure engine ? Answers: The mixtures
actually used fo the trade are kept secret, but the fol-
lowlng reolpen give some ldes of the componttion : Phos
phorus 8 parts, dissolyed In s sufielont quantity of blsul,
phide of earbon, glue 2l parts, peroxide of lead 244 parts,
nitrate of potash 91 paris, Another contalns phosphior-
s J parts, gum senogal 8 parta, peroxide of lead T parte,
fine sand and smalts 2 parts, The followlng composition
was recommended by Wiederbold: Chlorate of potash
T8 parts, hyposulphilte of lead 26 parts, gum Arabiol
part. Tho latter are Known ss non-polsonous matches,
belng free frow phosphiorus, 2, Some Kinds are, others
not. 8, A high pressure engine has no condenser and
carries over 15 1bs. of steam,

J. P 1, says: 1. Buppose a hot air engine
18 worklng the alr at a temperature ol 80° or 60%, and
{nject a very small or proper amount of water in the eyl
inder with the hot alr, at cach stroke of the cogine or
plston, this water to be hot and forced In s & spray.
Would 1t be beneficial as to power, or would It be Hable
to create any explosive or dangerous gases? 2. Why
have not the varfous hot alr engines met with
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V. C. wants to know ean be
‘ﬂ':n. to 80 electro-magnet that W inehes across
(ho poles; alao what sized N%u will require, sad

what will be the probable cost of the enemicals Lo work
it. Who has the best work on o-an and
what does 1t cost? Amswer: A bar

magnet, with s core 18 [nches long and | ineh
ter, with 20 feet of No. 16 iasulated copper

1n
prlix, and excited with the electriclty from s siogle co
R

of s Grove's battery, would hoM abest
wrought fron, pisced [ contics with elther
eell of Grove's battery will cost aboatl #2950, Mm
aitric snd salpbaric acide, sufficlent to Iast two 2
9 cents. Davis’“Trestise on Magnetsm®™ & well re-

commended.

B. 8. asks: What is the strength of m

tron shafting? We have pow In oporation a

wrought shaft conveyleg 110 horse power, s "
enough Lo give 10 horse power, or will & 43 Inches

be better? WIII It bo strong enough under All clreum.
stances? The length of the shafting 1y 130 feet. AS-
swer: You do not toll us the speed st which you deslre
to ran the shafting. Seud this and aleo the diameter of
larrest polley on the shaft and we will answer your
query. Nelther the 315 nor the 43 tnch shaft would beo
strong enough under sll circumstances,

J. A S.says: In the practieal mtluq of
a sinall steam vagioe, that will do all our work with @
Ibs. of steam, [ find that our wood fire will vary In spite
of all we can do, #0 that we often have S0 Ibw, steam

blowing off at the safuty valve, during s considerable
portion of the time. This fact has raised the engaliry fa
my mind: Why not have 3 “ governor™ to do for the Sre
whit (e regular steam governor does for the engine,
namely, keep it steady? Bat how? This led to the
Invention of a plan, or at least to & theory, which Is to
attach a pipe, to the safety valve pipe, that would dis.
charge Into the firebox, Ao that (when the gage was set,
say at 5 Ibs., and o fire golog thit wonld soon carry It up
to £0, I not dischiarged) the aurplus in the form of sfeam
might be turned Into the fire box ; wy theory s that It
would cheek the fire Just enough to lower the steam,
and 50 2005 a8 the steam was down to @ 1bs, the valve
would close, and lot the fire brighten up sgain; aud so
on continuously, Is the ldea new or old, or & ehlmers ?
1f you know It to be the latter, will you so foform me ?
1f new and not absurd, what {s your view of the laven.
tion? Answer: Weshonld be afrald that the surplus
steam would occasionally do its work too thoroughly,
and put the Are out altogether, Ondinmarfly the cotomor

as moters? 3. At about what degree of temperature
do the Roper and other hot alr engines use the alr?
Answers: 1. The effoct of Injecting the water would
probably be to cool down the alr, without producing &
corresponding galn, The air wonld need a much higher
tomperature, to form steam from the Injected water, In
any cane, tho Injection of water Into the eylinder of an
alr onging would have a bad cffect ; because an alr fur-
nace Is much loss efliclent than that of a steam holler,
and consequently If steam were to be used, It would be
better to form It in an ordinary boller. 2. Alr engioes
have been moderately successful, when working within
the Umits of temperature which the cylinder and valves
can . B Thet of the alr used in Qif
ferent forms yarles greatly. Joule's engine uses alr at
60* Falr,, and Wenham's, deseribed {n a late number of
the ScreNTIFIO A X ysalrata

P gul is efMclent In cases of this Kind. An.
other plan that has beea proposed s to plac= s pipe 1o
the steam space of the boller, that is supplied with water
by the feed pump. This plpe s to have a number of
small boles drilied [n 1€, no that when the valve {sopened
a fine spray of water willbe thrown upon the steam, and
condense {t.

C. E. C. says: I have water power sufficient
for about 9 mouths In the yesr, and have a steam eagine
to mse when the water gives out, The boller (30 horse)
Inow have §s not of suticient capacity to drive the en-
give and do the other work required, out Is large enough
when [use water power. Shall 1 throw out the old
boller and put (n & larger one (say 30 torse) or pot & ¥
horse boller by the slde of the 0ld one,and vse one when
using water and both when ualog steam ? Answer: We

of more than 11007,

8. 8, O, agks: What is phosphorie acid
Hme? Answor: The acld phosphate of lime has, In
modern chemistry, the formula Ca(H,PO,),; In old chem-
Istry CaO2HO,PO,. This is generally known as soper-
phosphate of Ume. When burned bones are treated
with sulphuric acid, a portion of the line s combined
with the sulphurie acid to form gypsam, and the soluble
superphosph ins, which is loyed as fertilizer
and (o makiog phosphoras.  Cs (PO ), +2H,S0,=20a80,
+Ca(H, PO )5

A. askn: Can yon inform me how (1) sul-
phate of nickel (2) protochloride of tin are made ?
Answer: 1, Sulphate of nickel fs easlly prepared by dis-
solving the metal or Its oxide or carbonate Ia dilate snl-
phuric acld, L1t be bye foa, it will
crystallize In boautifnl emerald green crystals. 2. Pro-

1de of tin Is d by iug metallio tin in
hydrochlorie seld. To avald the formation of any of
the blckloride, it 1s well to employ san excess of metal,
and only & moderste heat.

J. B. asks if ln{'“nlhyofﬁha is or can
be fa d tha! wi heat and cold as
well as caat fron, and which, whea heated and cooled
suddenly by water or otherwise, is no more lable to
crack than cast fron ? What otber transparent substances
arethere that will bear sodden and great changes of
temperature, and where are thoy found? Answer: We
do not kuow for what purpose you wish to ose the gplass ;

dry | bt 1f very well aunealed, £ will probably stand the tests

youmention., Wedo not give addresses In this columas

A. B. C, asks how to make a noon mark to
obtaln the correct time, Answer: Seo p.i84, vol. XXVI1
Tohe meridian can bo obtatned protiy uearly by suspend-
fog two plutab lpes lu an open field or o & house top,
several foet apart, and placiag them so that the two
lnes range with the north star. Of course, the sun Is

i fast and 4 slow,

8. C, says: Snrnalo that two upright tubn-
lar bollers are p feot apart, sud connected with
2% Inches wrought Iron steaws pipe, and two hortzontal
tubular bollers 19 feot distant are alvo connected to
samne pipe.  Each bas Lis own steam gage ahd thoy are
corrent within 8 or 4 1ba, Wiy I8 1t that we eannot tully
equalize tho pressure? To & certaln extont weo do; but
the hortzontal bollers will blow off st 7 Ibs. on thetr
age, and the uprights will also blow o at the sawe time,
but the gagos on the uprighta will Indicate W 1bs. Why
e this? Amswer: We cannotl give s decided opinion, 1n
a case of which we do not Know more partioulans than
our correspondent bas given 15 his letter, 11 may be,
however, (hat the honzontal bellers steam much more
rapidly than the upright, so that the steam lasues with
much groater veloelty from the first, and backs up the

souroe, which s subject to different ¢l folun .
2. You do not send suflicleat data (o enanle us to soswer
this question, & Oyilnders have been knowu to burst
whon 100 englnes were working, Your eyllader will be
defelent 1y atifuess, and will have s tendenoy to become
oval. You can stiffon It with bands, and It will then bo
safe fur & reasonsble preseure of sleam .

.G, van P. asks: 1, Is thero any shoot
metal more piiable and not much more oy, ve than
fron, o WHICh auy design can be pressod

With & drop press, to a hight of X Ineh, withuut crack.

Tho | log? 16 ta to bo used for roo0ak purposes. 1. What Is

he Franols metal, from which Hie boatsare made? Au-
AWore s 1. 2100 possonsos groater malloabliiy and duots-
DALy tha Iean, wnd ite price be loas thian 1hat of galvan.
feod fron. 2, 'Che Francis 1fe bunt bevonstrioted of cors

Figwted tron,

P In the latter.

T. M. E. says: In your answor to J. B, P,
who saked what the effect of putting L wo pumps to work
on the same diseharge would be, the eonditions of both
putps belnyg the same, you say : 18 will fores sore waler
tarongh, tucrease the pressure, and hrow the water
farther, Does not the pressure depend on the welght
of water in \he colimn snd the quantity of water dis
charged 7 WL pot the presaure be the samie on both
prmps and consguently will not ey be reduced

t give o definl plat without xnowing the
sge and condition of the old boller; but If 1t wounld be
serviceable for some years, [t would be best to retaln It,
We advire you to 1t & rellable engiz who will
1spect your boller, and ¢an then tell you what lsdbestto
be done.

A. G. asks: 1. Why is it that a vacuum
sage shows 25 1bs. or Inches when the vacuum s only 132
2. Why should the grate bars of a steam boller be lower
at the end next the dridge wall than at the front? Has
well says that they shoold be, but docs mot say why.
A sL M rial pages were £ iy used, almont
exclusively, to indh they A columa of mer.
cary, one inch croes section asd aboat I inches Righ
(more ly, 204 [oeh welghs one pound.
Hence it Decame CRAOmALY to speak of “ luches of vace-
um,” and spring gages are gradoated to conformy Lo this
nomenclature. 2. Principally for cass and coaventence
«f firing. Iz along fursace, with s small door, It would
e very difficult to keep the bark of the fire in proper
condition, If the grate bars were level.

G.E. R.says: 1. | have tried the formula
for connecting rods given 1o your tssue of May 24, bat
1 cancot odtain the correet result. 2. How de yeu de-
termine the leagth of & rocker arm for a locomotive >
2. How d0 you obtals the leagth of a Jover for & rotary
valve? Answers: L. Weo will sssmme the following data:
Diameter of cylinder-2¢ luches. Maximsm steam pres
suro-0 pounds. Leagth of coanecting rod betwees
centers—T feet. Applyluk the rule: Sjuare of dlameter
of cylinderxsteam prossure X square of heogth of rod s
IGO0 =2207T. 920, which +200M=112596. Fourth
oot OFN2S06 =330 $204- ), of 3 =i-Minches=about 34,
toches, This is the proper diameter for the Tod At the
center, accordiogto the rule. Jabd X The lengths of
armm will depead upon the melation betweea roquired
irow or angular movement of valve, and gives throw
ot ric, Thus, supp the ric bas & throw
of € inches, and the valve must travel 4, the relstive
lengths of cccentrio and valve lovers willbeas§to 4, or
alitod

A. K. says: 1, How ean | mako a glue for
sticking leather or cork Airmly to lroa? 2, How can 1
make thy best (nvisible nk? Sal ammonlse requires
too mach heat to bring Lout, Asswers: L See pp. 30
and 35, vol. 35, 2. There are suveral varietios of saympa
thotic fuke. A very weak solotlon of green vitriol (or
ferrous sulphate) b luvisible untll brushed over with »
solution of yellow prusdate of potash or sut galls, The
former produces & Dloe, siid the Initer & Dlack. If the
writiag s doae with & weak solution of chloride of co-
baly, it Is favisible whea coll sad bize when warm.
This Ik possssscs the advantage of becoming tavisibie
every Ut U pets cold, and hotce tay be tsod for secret
dlaries as well as correspondence, This 1s daw to he
absorption of hydroscople wolsture whes cold, which ls
eapelled by heat, Uonumon Ik, blesched aus by oxalie
neld, can usually berestored by ferrieyanide of potassd
wi, and thus altersid in legal & sre dheov.
ared.

G. W, M. H. nsks: Does the frost all come
out of the ground, or part camne wet and part desoend
1810 or be absorded By the earth * Auswer; The frost
s not a substance, but only the effect produced by the

10 one Walf, spcy pump dscharging ous hslf the origl
ol quantity of aater? Answer: Attaghing a second
pump, Of exaotly the same size and under (he same cons
Aitlons aa the fest, would be precisnly stisliae to the
ek produeed by doubillog the stes of the st pump
and of course more water would be disgharged, Duder

Lheno lresmntnnees,

ab OF hieat ; 1L follows that, wheunever heal anlers
tha soll, It countersets the vlvets proviously dun to fiy
Abonce, The frost eap bo sald to be anuitllated. The
opinton that frost goos down Ia due to the facs Ihat frost
s found at » distunce bulow the surface where dbwont

uear the wurface, and aldo that the earth somatimes
Trovzes (o n greater dopih afior o thiw sots 1y, Avapos
ration prod coll, although ftaele by hon

.
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%u.o. askn: How ean 1 take the colorsout
ot argandie muslin without mjnring the tabrie?
Answers Wabave tound, by asuries of experiments, that,
AIEROUEN gTeen reatats the aotion of ehlorine and other
poworful Bloaching agents, Cantile soap s olbow greaxe
W POV T8 IE you only persevera, WARa fow diie
WIth Cantito nonp, ani blesch (6 the sun.
s ro barytes, what are
wgnnnﬁ.st'w‘:h' 231" :n.um n’m Annwer: n:-
T¥ten 10 ehieny employed for adul o t-n. . white l:: X
(3 rieo, dopeniing o
d::am -:::l:-"";m- to some dishonoat patnt wanafac-
tarer for Ws peice. 1 fs sometinios cmployed on wall
papers atd In dresstng cotton goads.
wing compound.  An.
.-:';.’3;.’;‘.-"-5‘.‘.'.‘35&5"@.“ HIoh me can weloet A
otk adapted to his use. 1. Pour muriatte scld wpon pul-
verised (lauher salt. 2. Take 3 parts by weight of sal
ammonien, § parts salipeter, 19 parts water. 3. Takel
PArt copmon salt and 3 parts smow. 4. Take 3 parts
ehloride of valolum, and 2 parts snow or powdered foe,
T. ssks: 1. Can t brushes which have
beca dried hard with t, of lnseed of) 1n thet be soft.
ened bn Ay WIADBET 40 &% to 0L thetn for uae again? 2.
Whiere can 1 procure & swall quantity of the paper uredd
for makitg stereotype wolde? Anawers: 1. If wot 100
far gone, Lhey oan be restored by soaking ln benxine or
turpentive. 2. The process I not stmple enougd In
practice for an smatenr. [t will be cheapor for you to
buy more type than (o got all the machlnery noecossary
for any sort of stervolyping.

C. P. A asks: Is there dangoer in using
certaln fulds In lamps, among vhich may be menttoncd
benzine, and naphth bined with small
parts of salt, sal soda, alum, ete. Answer: Our advice
s agatost risking lfe and preperty by the use of any
Pamning of] or fuld whieh s more explosive than gun-
po=der. Goneral Van Nokkelen sept safely for a while
over & mine of nitroglycerin, and so you may bura
naphtha and gasoline In safety for a while: bat the ex
plosion will comme at some time In spite of alum or salt,
sad the will guite comp for any saving of
expense, Use good ofl, or a tallow dip.

F. W. (&, asks: 1. How ean [ determine the
trausverse strongth of a barof wroughtiron, % of an inch
thiok and § Inches wide, supported at each end and bullt
1n maronry, 50 that 1t cannot mouve exoept Iu the direc.
tlon of the pressure ? The load Is distributed over the
whole length, which Is 11 feet between supports. It Is
to support the thrust of an arch. 2 I have a turbine
wheel of 25 inches dismeter placed 21 feet above the
water in the tall race, A tight fron tube, 80 inohos diam.
oter, loads to the tall race. The whole head and fall In
Rteet. Am 1 mot loslng mush of my power? The
whoel makers say not, but L am 900 feed above soa lovel ;
does pot that make a difference? Answors: 1. The
broaking Joad tn pounds = 12 X cooflicient for tranavorse
strength < breadth {n loches > square of the depth In
{nchos «+ Jength of clear span in feet. An avemge valoe
for the coefliclent of tr L ngth s 2,400 pound

Srientific 7

Auerican,

WAL B—Tron pyritos.

W, I B <Oorundum, of 1{tile value.

KO and JU M. BThe clays sent contain no sitver,

J. Lo Mo=A stifeate of alumins, 10 might be of use as
A pollshing material,

ML O=The spocimon has o fow aryatals of salphide
of lron on obe slde, ‘The mass Is also pyrites, of ho
yaloe,

W. O Co=Contaton s lttle Iron aud manganese.

COMMUNICATIONS RECEIVED,

The Editor of the BOIENTIFIO AMERICAN
ncknowledges, with much pleasure, the re
coipt of origlonl papers and  contributions
apon the following subjects :

On Patent Rights. By JLE. T, J. W. H,
T. W,mnd J, E. W,

On Basterly Alr Curronts. By W. L.\,

On Car Ventilators, By F. 8. C.

On Payehie Foree. By J. M. C,

On the Trathsof Nature. By J. M. B, «

On Water Witching. By A. B,

On Soldoring Irons. By J.A. F,

On Work. By H.E. P,

On the SciexTIFIC AMERICAN, Dy J E E.

On the Cable Triamph, By H. C,

Also enquiries from the following :
AL O Wl W, PL=M. G, R0,

Correspondents who write to sak the sddress of certain
manufacturers, or where specified articles are to be had,
slso those having goods for sale, or who want to find
partners, shoula send with thelr communioations an
smountsuficlent to cover the cost of publication under
the head of * Basinoss and Personal,” which s specially
devoted to such enquiries.

(OFFICIAL,)

Index of Inventions
FOR Woion

Letters Patent of the United States

WERE GRANTED FOR THE WEEK ENDING

July 1, 1873,

AND EACH BEARING THAT DATE.
(Those marked (r) are relssued patonts,)

Acid proof compound, R. Newell, ..,

Use from | 10 ) of the breaking straln for o safe working
Tond. 2 You

W. R. B. says: The principle of the caloric
or hot alr engiue puzzies me. 1 eannot understand how
the engine can foroe Alr into the hoater against the
same pressaro which is applied to drive the piston of the
engine, At the same time the area of the alr pump s
equal to that of the piston. For lustance,in Wenham's
alr engine (Ilostrated in the SCIENTIPIC AMERICAN,
page X0, vol. XXVIII) the same plston with an equal
area forces alr into the heater, Is not the reslstance on
the pump side of the platon, when the valves are open
to with the h equal to the power
which is belng applied oo the under slde of plston to
drive the same? Why is there not sn oQ

Alr, app for Hng, F. D, Kinga
Alr compresser, hydraullc, C. Moore...
Anemomuter, electrical, F. 8, Baldwin,....
Atmosphere, molstening the, J. G. Garland
Bag machine, N. Bledinger
Bale tie, W. C. SUM.. ..,
Bark extracts, ote,, lesohing, P, ureh,
Barrel hoops, secaring, H. Ogborn.........
Barrol transporter, J, GRMOR. ..oovvieniiiiine 140,980

(equal pressure on both sides), and why does Dot the
machine come Lo rest? Answer: In the engine alluded
10, the resistance on pump side, when the valves are
open 10 communicate with the heater, Is precisely the
same as the pressure on the other side of the piston; sod
1f this state of things were coatinuous throughout the
stroke, the eagine would stop. Dut a8 the volume of
alr on the workiag side of the piaton, belng highly heat.
od, is grester than the volume of cool alr that must be
forced Into the heater at cach stroke, the engine, by
means of the accumulated work i its iy wheel, Is co-
abled to ovescome the resistance.

F.B.says: I have a newengine, 24 x 48,
high pressure, which gives excellent results; there are
3 tobular bollers, § feet dlameter, with ¢2 four {nch flues,
15 fect long, with good draft: we carry 50 to &5 Ibe
steam, and make with thie machine about 30 barrels
flous per day easlly. Ihsve thrown out an ol engine;
1t I » Babeock cut-off (built in Brookiyn, N. Y.) of 23
inches bore, 8 Inches stroke ; the cut-off is & nulsance.
How much power would I gain If 1 were 10 attach the
Iatter engine 1o the same shatt, carrylog @ Ibs. or from
50 to S5 1by, steam ? Ithink,If T put this englne on, 1
would throw away the cot-off and make & plaln alide
valve engine. Answer: With the dats farnlshed, we
must give you an answer based on 1 snd ands. If you
work the 0l engine under the same conditions as the
new (ssme plston speed, steam prossure, snd point of
cut-off), and If the old engine ia L as good order as the
new one, you should Increase your power about % per
cect.

A. D. W, asks how to deposit a thin film of
lead on fron, either by galvanic or other process. An
swer: We know of no such process, Yon might try dip.
ping the tron when perfectly clean, or by the ald of ¢
Sux.

F. H. says, in reply to J. N, H., who asked
i & turbine will give as good results for power s4 an
oversbot wheel: Irun & 30 foch turbioe, and it does as
much work as an overshot wheel ; the fall {s 24 feet and
about W0 cable feet of water runs per mioute. 1 gener-
ally ran with % gste, and I find that It works nearly as
well with partial sz with full gate.
MiNEnALS.—Specimens have been received
from the following correspondents, and exam.
ined with the results statod :
B.F.B.~lron pyrites, of 5o valoe, except for making
eulphuric acid.
J.B. B.~Dark acd lght colored clsys.
H. M. O, setids two specimens of wicaceous hematite
Ludore. Wegive s faw of the characteristion which
this valusble ore. Hardness, 55 Lo 63,
scratches glass, not easlly seratehed by the knife. Spe.
£18¢ gravity, 45 to 53; color, steel gray to fron black,
streak, cherry red or reddlah brown. When hested on
charcosl tn reduciag game, becomes magnetic. Boluble
18 martatic acid.
G F. I~Crystals of magoetic tron ore, which sttraot
zm. 11s composttion I8 T8 per cent 1ron, 3 per
When rubbed on unglazed porcelals, it
MM 4

Beams and col o lon for, A. B 140,455
Ped bottom, . Frankfoder.......oouvues wepsanasss « 140,492
Bed bottom, E. W, Quiney.. .« 10,887
Bed bottom, C. V. B. Reeder 10,510
Bedstead, sofa, J. Belersdor! o 048
Bee hive,D. L. GTOYEr. ..oovuienns . MO
Bee keepers, mask for, L. C. Huff, . 0T
Belt fa e A HIWheecssesarsssnsnonseanatsersoren S0
Belting, ete., valcanizing rabber, T. J. Mayall..... 140319
Belting, etc., vulcanising, D. C, Gately..... 180,04
Benck, joloer's work, IL White....... o 103N
Blower, rotary, R. F. KnoXo.....oooiinne «o 100,500
Boller attachment, wash, 1. C. Schramm.. . 540
Bofler, wash, A, Boekor, ......oovvune « 10398
Doller, wash, M. J. Clapper.... « 000
Boller, wash, W. J, Thomar.......covvee e L)
Bollers, water feeder for, H, C, Bristol} . 1046
Dolt and rivet cutter, Cone & Polder... e 140,006
Book support, K. B. Hindle..... .. 140369
Boot blacking kit, S, Vaa Gllder, oo 180407
Boot tree, O, V. Elllott........... cranseness H0490
Boot and shoe nafler, Blake & Libby... e 140,600

Roots, naller for lasting, W.E. Flscher, (r).
Doriag bit, 8. Hipkine,
Bottie, caster, A Weber...
Bottle, nursing, T.J. Msyall...
Bottle stopper, T.J. Mayall........
Rottles, cap for, J. G. Chlllingworth..
Bridge, truss, Clarke, Bonzano & Griffen
Brush, tooth, T.D. & W, O'Donoghuse.

547
14030
140,564
10518
180517
110,346
1040
10,629

t, well, C. F. Stites............ e 130490
Buckle, trace, T. Brownlee... . 10463
Puggies, shifting top for, R. C. Diehl. . e 340381
Burner, tar and petroleum, J. Burns, 140,865
Caue juice, treating, G. C. Taylor. .., cor HOA
Car basket, rallroad, J. F. Hudson vor MOS0

Car brake, rallroad, G. W. Crowe.. .. .ovvviinninns 1HO 319

Carcoupling. 8. ROGOMS. .. ..ooviiiiiiiivimnniiarinnes 100548
Car, dumping, J. G. Payso! o s
Car wheel, A, Atwood, .. ooovianiiinns 140,50

Car veotilator and guard, O, C, Rife,
Card grindlog machive, T. C. Kirkham

Carpet beater, Mowry & Pulle........ 10
Carpet stretcher, Michael & Dunoa 10,532
Chalr and step ladder, I, ¥, Green, 140,863
Chandeller drop lght, It. Cornellua. HoMT
Chandelier drop Ught, R. Cornellus, WO

Chandelier drop Mght, N. W. Williams.....

Chandeller, sliding or extension, J. Brannen...,. 10
Ohurn, reciprocating, Thompson & Mahurln,, ... o
Clgar machine, J. T, HennDamaD . .. .coovvvrrnrinrenss 140,501

Clothes wringer, Brooks & Hartzell,
Cock, compression, K. Allt.........
Coftin plate, G. Brabrook.
Cooler, Hguid, J. R, Nell.,
Cotton gin, B. D, Gallett,
Culttvator, J. W. Doud, .......
Cultivator, Elwood & Plteher, ..

Vire arm, eovolviog, o Mo MANIN ., oo HO816 ( Trunk and Het oox, hand,
Piro oxtingnisher, Lippineott & Patterson, .

Yire plaeh, WoR RODY. . ooiviiiiiiiins
Yioor, Areproof the, W. I, Dra
Praftpaoker, M. E, Luwis
Fuel, artineinl, D, Nark
Fonnel, W, I, CGeother, ., ...,
Farnace, hot ale, G, 0L Miller,
Gan ont off and coek, O, K, Hoa
Gax engine Blower, J, I, Noan
Gate,antomatio, G. O, Oram, ..,
Glazter's too), 8, G, Mones, ... ...,

<+ MOMT | Type W, Klaw o 3
LOAR L timbrotia runnar, O, M, $oith (£)
v stop, 0. W. R0y,

. o wheel, G, W. Bmith,

:m ;m.n.a.o«.,....... % e
o« 10T | Yudeantetog rubber bel oo, -J.Mn :
o J00UT0 | Wall protector and wim.' ¥, funimel..... 102
coveens 140420 | Washing msehine, 8, Martin corve W,

e

Harness fastoning, K. Covert,,
arness pad, M. W, Fond,
fiaroess pad, M. W, Fond,
Harrow, A, C. Carnew.,
Harrow, G, Wstt, .,
Marvester and thrashor,
Hatsteaming spparstos, C, W, Danta,
Hatehways, clostog, K. M, Hackett,
Heating cotmpressed alr, il Dushnell,
Heel trimming machine E. U Jones,
Hinge, ). W. Wood.... ....

Holsting apparatus, ), .
Holsting apparatos, hydraulic, I, ink
Holsting spparatus, G, A, Myers, .,
Hook, ehock, A. V. M, Bprague....
Hook, suap, O. B.North. .......u0vis .
Horses from carts, releasing, G. H. Moler.
Howse coupling, J. W. Kennedy....,
Hubs to axles, attaching, O. ¥, Shepard,
India rutiber riags, Colline & Lougdes. ...
Tron clilps, ete,, for remelting, A, Pevey
Iron, sheet, W. D, Wood (r).,
Jar, fraft, A.T. Jones. ..o

- 10,39 | Wood, preserving, i1, G, McGonegal,
-:‘”“ Wrench, pipe, G, Warsop....

- M0
.z ,m UL —Loox Proxsr Moriox.— W, Stearns.

. 140,359 | 2650 —Coxnvoarine METAL—W, E. Worthen of al.
~ 1e0em | M5 —Snxxr Maras Coryin.—L C. Shuler.

A
Ladder,step, C. Frizell
Lamp, J.J. Walton, ..
Lead, die for making »

- DESIGNS PATENTED,

' 5 ”:: 6,75, ~PrixTing Tyre—~A. Little, New York city.
e 0% ~PrixTixo Tyre—~R. Smit, Pulladelphls, Pa.
i lmw 10 6,705, —Cooxixo Brove~W. 8, Stephenson, Pil’a, Pa,
Ay 34,800 0,738 1o 6,740 —Oanrwrs.—J, T, Webster, Philadelphia,Pa,
2 w:m 6 4L—PrasTEn Cany.~F. 8, Batcholler, Providence .1,
Mo gss | ST2—FraxE MoLntna.—S. Garrison, Daltiniore, Md.

" 1i0.geg | STS—FrowznStaxn.—J. K. Moris, Minoeapolis, Minn.
s 6,74.~Toy Baxx.~F, W. Smith, Bridgeport, Conn.

Loom shodding mechanism, G, Crompton,,....... 140,40
MO0t 5. ML WHHb vt crs oesiors e 140,05 | 9785 —COOKLXG HAXOR.~S. 8. Utter, Brooklyn, ¥. Y.

Mark for bee keepers, protectiog, L. ©, Huff...... 140017
TRADE MARKS REGISTERED.

Medical compound, A. Fuqua, .,

Mop, wringer and serubber, W, It Winter,, 140,506 | |

Motfon, transmitting, A, 1. Konnody (£).ooseeee 8470 ,':ﬁ‘j;:‘m :?';‘ﬁ:‘:“m ':::3{:,“;’;.

Motor, rotary Auld, I, Q. HAWIOY....oievionverses HOST | g il s 210,~0.B éo“m‘ u'.. Meriden, 'cm'

Muste stand, O. Schulze............ - 10507 ,.”_‘_“”__'s‘"";“. Genln, Baffalo, ¥, ¥, ’
wovseeeneees WOAIR |y 0y guoors—J, 1. Bullard, Chicopee Falls, Mass,

Lovor escapement, 8, IV, Terry.......
Lime, superphosphste of, M, Tuuner,
Look, combination, I*, W. Hull,....
Look for doors, eta,, T, Krome
Lock, seal, G. R, Lunn. ..,
Log turner, 1. W, PO0L...cisissvisnrsensnesss

Neck tle fantener, J, A. Hard, ..

Offal and manufactaring gas, troating, J, Turner. 140,50 = Maco

Ol tool extractor, Duckley & Lawrenco........... 140,55 :ﬁ_;::lm:ﬂ:lér: ;::.;ox;?l ;2 ol
Ore crushing stamp, J. M. McFarland..... = MO | | 347 ooy SLaTe.~T. W. Parry, Lehlgh Township, Pa.
Ore, Jigger for separating, W. I Flumb.. -+ MO5SS | § 338 & 1,509.—PravinG Canps.—0, K. Pevey, Worcester,
Organ stop action, reed, I. T, Packard... . 130,581 Maes,

Paper mnchines, belt gulde for, R, Hutton, o WOMH | 1 550, —Frres, Ero.~NhoMeld Works, Albany, N, Y.

Paper, proparing wall, A, W. Paull,... - 140,088 | { azy 7, EMED . Traey, Broo! N. Y.
Pasteboard, H. L, Palier (r)....... ¥ Byl o i .

Penbolder, A, T, Crom,.....
Pencll cose, A, T, Crom.... enashanve
Pencll case, or ted, E. 8, Joh (.
Photographs, pollshing, N. S, Bowdiah.
Plano action, Newman & Anderson..
Planofortes, ote,, key for, E. P, Needham.,
Plano tuning key, A, H, Aok, .......
Plano, upright, G. €. Manner (r)..

SCHEDULE OF PATENT FEEs:

On each Cavest......... B 810
On each Trade-Mark. .. 825
On filing each &pplication fora Patent (17 years).. 813
On Issuing each original Patent.....c.covierioiensannsd

On appenl to Examinersin-Chlel.......covrierresenn 810
On appeal to Commissl of Patent $20
On sppl for Retssue. 530

Plteher, E,B. Mann{ . 190515 nert

Planter, corn, Fulghum & Lawrence. . 160,49 | O® *pplicatioa for lxi,dudhln!...-...‘.......“.
iy On granting the Ex 850

:nlcr ::::% !‘)-‘Wlten ..... = :Mw U Aing § Diock $10

Flow, L. B. Richardson.......... o 30.sq | U™ 38 sppllcation {or Destgn BK YA, innneeees 810

On an application for Destgn (7 yeart)...ooveessene. 818

Plow gang, M. S. Curtiss_ ... ... sprbpora sk e B30

Plow handles, making, A. B. Farquhar.,
Plow, subsoll,G. B. Brimlogham...
Plow, sulky, D. W. Hughes......

Printers’ galley, side stick for, B. B. Hendle....
Printing plate, typographicsl, J. L. Ringwalt.... 10582
Propeller for vessels, chain, T. W. Carter,
Pruning shears, J. G. Rogers..
Railroad frog, J. Wood (r)
Raflroad signal, circult for electric, ¥. L. Pope.. 10058
Raflroad switch, street, J. E. Pattison.

Inslde Page « = « « = =« 75 centsnline,

Engraving: may Aead adrertisments gt tA¢ same rale per
Nne, by meceurement, as the letler-press.

TO INVESTORS.

Rake, horse hay, Litchfield & Corbin..
Rancge, cooking, M. M. Slmons, ......

Riogs, making finger, G. Krementz......c.ooiuneen 140,423 3
o : AR pany having determined to close its 7-30
B ettt . Homman. """ s | First Mortgage Gold Loan, and thereafter

S84 {ron, W. P. DOSOD. ...ccvvisicannasene 1048 | to pay no higher rate of interest than 6 per

Saw attachment, J. Giblin........oo0 . 140400 s
Saw Sifog machins, W. B Bizsall..; " 10300 | CCDL ON further issues of its bonds, THE LIM
Saw mills, dog for clrcular, J.Taber. . im4e |ITED REMAINDER OF THE 7 3-10 LOAN 18
Saw set, G.Swenson....... ... 190441 | xow nEING DIsrosED OF through the usual
Scraper, rotary hog, R Fyfe.cooiiiiin wans ves 140400 ncies

Sorew machine, wood, C, B, F, Tingley (r) e 54T age o S

Sewlng machise, E.D. Smith, . ....cooeuiine 1mass| This affords a desirable opportunity to per-
Sewing machine cloth holder, L. A. Dupré. - M0.4% | oone wishing to reinvest Jll, interest or
Sewing machine ruffler, M. J. Stoll........ ... <o 1OSST

Sewing machine table and chalr, L. N. B. Gray.... 14032 dlﬁd‘nd"
Shearing machine, sheop, A. H. Kennedy (¢)....... 54| The Company now has more than 500

el s A Y - 401 | myiles of its road built and in operation, in.

O support an €y N, .Lon; . O -
Shirt bosam supporter, G. F. Johnson. ... " 1u57 | cluding the entire Eastern Division connecting
Shirt bosom supporter, I M. Post.... . 1055 | Lake Superior and the navigation of the Mis.
- 1053 | i River;.the work of construction is pro-

Shutter, iron window, 5. B. Munson, Jr
Smoking tube, A, Ged! . 140,50 3 -
i e T iwsw | gressing satisfactorily ; the Company has

Speaking tube, A, Rankin. ...,

Spike extractor, A. F. Jackson, ... 1051 | parned title to nearly Ten Million Acres of its
Spring, door, A TIUDAD . ...ooovviriiirrsins «oe HOA6

Stalk cntter, B. B HATDESS. ..o oormonresenes "y | Land Grant, and sales of lands have thus far

1ot | averaged £5.66 per acre.
<1033 | A1l marketable securities are received in

140,%0 p
10 | exchange for Northern Pacifies.

g JAY COOKE & CO,,

_20 Wall Bereet, New York.

Stove pipe shelf and drom, T, Risdcn.
Stove pipe thimble, H, Smith........
Htove platform, W, Westlake.....oovnens
Stove, reservolr cooking, Fales & Seabury
Suger from cane, extracting, M. 8, Dringier. ..
Sagar luto blocks, cuttiog, Branjes ef ol....
Sugar stirrer, maple, F. B, Graves. . ......

Table, extension, W, Valentin. ...
Table, froning, Frankenfield of al.
Tallor's measure, J. A, JORDSTOR, .oovnee

¥ (ron. PLaty, Jar

Castings X THRRS e ER

Cultivator, Simpson & Ellacott. .. 140,457
Dash board bag, 8. Hipkins........ 7 140,016
Drawers, locking, W. ¥. Daly........ 180,481
Dress protector, A.Herrmann.. . 100,41
Drede shiedd, LM POM. ... 0eoeiiiniiirnrernntoess oS
Dril) und bt stock, C. H. Amidon.. .. 180,45}
Drill guide and core barrel, G. Frisheo 140,907
Edge tools, bardening, L. W, Staart. .. 140,30
Klevating machine, G, A. Dupuls 160,455
Elevator, C. W, Collyer........... Shdenss 1o
Bogine governor, E. Buss.............. P £ X )
Rogine governor,J. Hendy... ceees HOAM
Eagioe, rotary steam, Leaver & Woek. veres 1O
Bovelope, L, GIedriok..vvseneriienins YeennsdanNel o 10N

Taneel, G. B JenKIN. . ... .ouaviniiransnnnnss |
Telegraph, printing, T, A, EdIs0n. .covoreessssssonas 140,487 2 = 4

¥ N NO risks to nauv. F.
Telograph, printing, T. A, Edison sessesssusbaantis 140,488 l’.‘l:u!tlsctbu?l?l (:.vlﬁgrluxwulm. &lblon?.o. 7y I
Telegraph clroult, printing, T. A. Edlson..... 149 THE
il coupling, A. J. Patterson, ... coeieesess
Thrashing machine, Eilis, Hoffman, & Lee FINEST FOOT LATHE
Thrashing machine, ¥. B, & W. 0, Sutton. ... i in the market, for Annlun.ﬁle';ll«'. I
Tilos, drosslog, G. & V. G. Barnoy (F)..... 5468 &o.  Made with 3p¢hcul ool Frices

within the reach of all,

OV L BPYBRG s oiirioribrssinarsitons 10,4m Send for Pamphlet.
Toy money box, K. Frisdie. . 160,24 'y CHASE & gO
TOAD, PIOOR, W B, POIKOT oy ivvsronnrrnsaes vy vee 100,553 ¥ Liberty 81, Xew York,

P S ———
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“BAIRD'S

JU0LS

FOR

Painters.

painter, Gilder, and Varnisher’s
Compamon

Containing Rules and Regulations in every-
mn: reiating to the Arts of !'llnlln: Gllding, Var-
sisbing, Glacs Stalnlng, Gratnlog, Marbling, Sten Writ.
fag, GUdIng on Gla ad Coach Painting and Varnish.
$ag: Tests for the Deteotion of Adulterations In Ofls,
Colors, etc.; and & Statement of the Dscases to which
Palaters are pecnliariy Hable, with the Slmplest and
Mi Kemedics Sixtecnth Edition. Bevised, with an

adix. Coatalning Colors and Coloring —Theoret-
lu and Practical, Comprisiog -Xc-crlrllon- of & great
vartety of Additional Pigments, thelr qualities and
Uses, to which are added, Dryers,and Modes und Oper-
ations of Paluting, ete. To;clm r with Chevreual's
Principies of ll:mum) and Contrast of Colors, l)tmu‘
............................ 5

Sign Wntmg and Glass Em-
bossing :

A Complete Practical IHustrated Manual of

the Art. By Jaxes CarniNcaEad. Io one volume,
TR0 cvensersssrasunstsavasdocesrarsannarssaassiens sy IR
A Complete Guide for Coach

Translsted from the F rench of M. Anvor,
Coach Palnter, for ¢leven years Ponw of Palating
1o M. Ederler. Coach Maker, Paris. By A. A. FrsqueT,
Chemist and Engineer. To whichis addec an Appendix,
contalntng Information ru;é ting the Materfals and
1he Practics of Coach and Car Palnting and Varaish-
tog in the United Statesand Great Britaln. 13mo. $1.25

The above, oF ;ln‘r oll my Books, sent by mall, free

tage, at lhr a cal ofs prices.
"\ff' :5 4 TALOGUE OF PRACTICAL
AND ~J.‘1’E\Tlru -ox- pages, Syo—sent free to
to any ooe who will furnish his sddress.

HENRY CAREY BAIRD,
INDUSTRIAL PURLISHER,
406 WALNUT STREET, Philadeiphta.

" G. E. ILLINGWORTH,

SEVILLE ST. FOUNDRY, LEEDS, ENG,
Makes 2 speclalty of 10 in. Lathes. All parts are inter.
changeable, belng made {n daplicate, Lthos ensuring ac-
curacy and excellence of workmanship. Price for 12
teet hed -mk surfacing, and screw cutting cm:ﬁh:u,
£690, F.0.B., Liverpool. For Photograph and f
llcnhn. rmc direct.

SCROLL SAWS,

THE CHEAFEST AND BEST IN USE,
BICKFORD'S PATENT

ANTI FRICTION

SCROLL SAW.

LEWIS FAGIN,AGENT, CINTI, O.
Send for elreulars,

AFAYRTTR, [nd,, June 10, 1533,

Mr. Lewls Fagin—Dear Sir: I am_ualiig one of your
Berall Saws, we like It very much | we think we can
heat lll] ol &u‘lr bigh priced uvu for true and smooth
work, “I'lense sen u pe one Doz, 14 fnoh Haws, mostly
nArrow, ma widost yor i ineh undullol them thick.
Seud by Exprem C. l) |lnmcdmo‘y and nb“(r °1f'ﬁf\~

Niagara Steam Pump.
CHAS, B HARDICK,

Adams at,, Brookiyn, N. ¥
Maryland Institute, Baltimore,
26th ANNUAL EXPOSITION,

Wi he opened, for -. onption of Go n SEMTEMBER
24th ? Inclusive, and to the Mublie,
OCTONER 19t 1o ll-l tnclasive

Articles of Superior Merit of every Kind are ad |h||:-l,
DUt OFENATING MACHINENY, Now NYEXTYIONS, AN
BRAUTIFUL Diarbays, will be the leading features

GOLD, SILVER, and WRONZE MEDA LS will be sward
ed nn frse pramivme, and 8 GOLD MEDAL n) HONON
o thelnventor of s Machineg, or discoverer of a Process
RO fmportant (o (s use or applieation as to supplant all
others praviously used for the same purposs 1n some
braneh of the usefol Arts, Clronlam sontainiog full
partioulars furnishiod ou spplie .1llnn 1o Hu ACLuary,

NTLEY,
Prestdent uul< Imlnunn Exbibition

AND Mecnasican B
they Rensselner Polytechs

v

s :

NOINBERING AT
¢ Institute, Troy,

i\

o Yelustroction very practioal, Advantages unsur
passed [n this country.  Gradustes oblaln e xe :‘\h ot posl
tHons, Re-opens ¥ ith, Forthe Annual Register, con
tatning Improved Uourse of Study, and full particulars,
addross Pror. CHARLES DROWNE, Direotor

HAMPION SPRING
J latest and best Improvement,
bealthy and comtortable bed”
casiost, chespest, mmost popular, and

MATTRESS—The
Do you want a
Here 1t s, The softest
durable Spring H«J
in market. Sold b{‘lll leading dealers. No stock com-
plete without it ‘holly composed ¢f tenscious tem
pered steel springs, so united that the pressure is equally
distributed. Ealy moved or carried about the house,
Can be lifted, turned, or rolled up like & blanket. Both
ides alike. No frame.no wooden siats, no olnpu May
vsea on foor without bedstead. No under bed re-
quired. Needs only half thickness of halr mattress. The
regular slze double bed, {11, &ln, by & 1, contalns 1%
steel  upholstery lpnn snd  weigns (mly thirty
1bs, More springs tor your money ta this bed than o any
other, Warranted nofseless, Any slzes made to order
Send for pistorial circular, Retall price of double bed,
. N'lu-pﬂl ly u:ﬁh- bed or quantity, to all paris ol
the werid. scount Lo the trs e Agenis want-
ed F.C I\LM H & CO., Makers, 12 Chambers St.. cor.
Church New York.

1 ¥am nm. wm b
L Woll vi’Tt l'l(hllhnm Nquur. ow X

\[achmcrx =l

Wood aud Iren Working of eyer
Ihllnln v lu slting Fuu vy Wheols Ilhhlll Metn), &o.
(00 LACE & CO., hl(lml huin BL, N,

wal] for 20 ots,, that nuglqulr'l'l’:r'
2

lln

Cold Rolled Shafting.

yor made, constantly

Doat and most parfoct Shaftin
on hand In lerge quantities, furs
oML Also, Pat luu[rllm’ L
lIAIl.- " or

m l n-mh- " Nnrrl Now \uvl

Sturtevant Blowers.

OF ovary size and deso r| oy ‘;‘oul;ll\nlly on hnud

UH

ambery Streot, ‘(m' York.
PATENT PUNCHING AND

Shearing Machines,

With all Modern Tmprovements,
I forma ‘.-l.ﬂl. d to every kind of wor WARNANTED
UPERIOR 0O ALL OTHERA.

MOSES |. WILDER, 121 Chambers 8¢, New York,

Patent Ground Chilled Rolls,
ROLLING MILLS AND MILL lAOHlNERY

Farrel's Patent Railway Crane,

PUNCHES oxn SHEARS ros HEAYY WOR k*'l\
\\Hl)-~ : .l(l }\~ AXD BPE-

l \Illlll. l’l) \Dll\ & M \( HINE CO,,
S U ILOER, Sxirixo AokNry
11 ¢ k. hambers Street, New York

SHAFTING.

The fact that this shaftiog has 35 per cent groater
Strengtih, A Gner Anlat, and s truer 10 EAEC 080 ALY OLAST
12 weo, readers It un-tuubudly the most economical, We
AT0 Al40 the sole manafacturers of the CRLERRATED LOL-
LINA FaT, CorrLiNG, and farnish Punzp.l angers, etr .
of the most -ppm\ed styles. Pricell m.lllm on appll-
cation to ON .S& L\Ul- I\I\l

Try street, 24 and 3 avenues, Pitta taburgh, Pa
190 S. Cagzal at, L’mum.
RLocks o! tn.ln Shafting fu store and Tor sale by
ER, DAX FITZ. Boston, Masa.
), FLAC r:co 121 Chambers street. K. ¥,
l'll'lu,lt & WHALING, Milwaukee, Wis.

 ATENTS Sold on Commission. Send for
Clrcular. E H.GIBBS & CO_, 5 B'dway, cr. “ull s,

TP UERK'S WATCHMAN'S TIME DE
) TECTOR.—Important for al. large Corparstions
and Manofsctunug coucem»—a{nuie of comtrolllog
with the utmost sccuracy the motion of & watchman nr
ALrolmAD, 8 the same reaches Cifferent stations of his
weat, Send foras Circalar, . E.BUE
Pr. 0, B I,N‘ Boc(c! Mogs.
N. B ~This detector is covered by i3 blklll
Parties uslng or selling these um.rmenu "llbon\ av-
thority from me will be dealt with scoording to law.,

A )lovrn te Lul) Agetits everywhere
\ddrrn -E — M'rve Co., Boolnn

$125 * o €o

Cincinnati
Exposition,

TO 0CT. 4, 1873,

SPE Cl.ll. COMPLIMENTARY AW JRIJS FOR
ANUFACTURING MACHIN.

In lddlnun to the regular list of pmmumu to be
awarded for auperior merit o competing machlnes, the
Board of Commissioners offer a " Complimentary Medal*
of gold, with sfiver medallion center, to each of such
important power hl or panying set of ma.
chines, us are adapted to manufacture marketable artl-
clea of all kinds, The eatries for these premiums can be
mado either by the manufacturer of the machine or the
manufactorer of the goods the muchine s intended to

fabricate; and the machines sre 10 bo awarded these
b to the condition that they are started

OBTABLE STEAM ENGINES, COMBIN-
the maximum of omnc{ d-uMlnynﬂl econ-
omy, vlll the mintmum of welght and
'mu aud uvoubly Known, more than l belng m
d e WAITRIL 0l h‘t‘ulur{\gl&uo wale) seriptive
reulars sent on spplication
'9‘ | WOABLEY CO Lawronce, Mase.
Liberty at,, Yor

NEW YORK STEAM ENGINE CO.

MANUFACTURERS OF

Machinists Tools

OF ALL DESCRIPTIONS,

98 Chambers 8t. NEW YORK.

M'.:‘ul : and |‘I»lmnxallmn P’:‘fll;‘i
II Al varie 4]
53?- ory for Workine th Wood.* Hole Manutac:
l«l .mut l'n&nl Muteher Hea

England

F"m"‘.‘.. et

ASO 'S I‘A’l"‘l' FRI(‘I‘IOV (‘l.UT(;ﬂF.S

?'.m’- g‘ W..Alm

LABS |N OULDS for Frult Jars, Patent
Ry AL
LAR u"l;‘;"l‘mplr“'t l,'Lm for

T oo S

nd
omuﬂ. Maae, Sales-
K. BALL &

on the day of opening of the Exposition, and are opera®
ted 50 a8 1o actually manufacture goods in the bulldlog
at least slx hours everyday. Power forallmachines will
be steadily supplied from ® til 12 AM, 1 6P M. and T
i IDP M, For lurtherln(omullun Address the Secretary.

r < Por cotting business

ST]‘A\T(‘H DIES Kb, s

comp ﬂlfl ouTriTs for Cloth
Steuells and Koy Clagu. with wh Ch YOuug men aro

making ar eatalogue and
u:uple'l to s.)"u’zxcsa.u; ll-novar LIN l}onog Maxs.

COAL v vs. FLOUR.

Orriox or Tux Jonx C oorlu Exaren M'r'a Co,,
Movxr VeErxox, O, July 11, 1873, ;

Massrs, Munn & Co.

Gents, i=Weo furnlshed the Machinery aud fixtures for
w five run Floariog M1 to the Unlon Fleuriog Ml Com:
pany, Delphios, Otfo. When we came to give a trial
test, Jast weook, they ran four palrs of burrs and ground
YIPTY (30) HANBELS OF FLOUR {n four Aours with oxs
CORD OF WOOD, OF equal Lo Hoeniy-One pounds of coal per
barrel. When the mill I run three montha, with good
care, wo sAall beat IAis work fuil ten per cent. The MiN
was driven by one of onr 18x% Automatic Englues ropre-
sented 1o the BOrENTIFO AMmioax of June 1. To
appreciate the economy of vur Englues, compare the
above with the consumption of fuel of the best mills of
the country,

THE JOHS COOPER ENGINE N'FG CO,,
Mount Vernon, Ohlo,

o INVENTORS

> MANUFACTURERS

The Managers of the 434 Exkibition of the Awerican

Tostitute, of the Clty of New Yark, beg to anmaune
that the Exhibition Balidiugs on 34 and 84 Aveuum “J
G4 and Glth Streets, will be open fur the recep tion of
Beary Machinery Ausust 150h and for other artiches,
Beplamber 1941514, The Eshibitlen will be formally
opennd September 100

'u particulars, address “ General Saperintendent,
1  New Yorkl

murMnﬂ"W BASS Yarnes,

AvuoL, Mass.

Y IVERVIEW ACADEMY, Poughkeepaie,
'l\'. Wark r«omwnncnkpt 11, lio)o."hllu.

OOD-WORKING MACHINERY GEN.
erally. Specialties, Woodworth Flanersand Rich.
andson's Pateat ;“ ved Tenon )(lch!n
Ceatral, cornrr nlon st., Worceste:
TIHRRBY RUGCE & TN A RDROw

OTIS, SAFETY HOISTING

ew.
XO. 348 am&@"& T

UNCHING '"':‘«“,:.."m‘;‘mr
DROP PRESSES. Susotsrows. Coxs,

WOODBUKY'S PATENT

Plarwing and Matcling

and \loldlng.\lnchlncl Gray & Wood's Planers, Selt-olling

Saw Arbors, lnd other wood worklu machinary,
8. A. WOODS, 3'} riy street, N, ¥4
Send for Circulars, Sudbury street, | uo«on

Hl\'GLE AND BARREL MACHINERY —

proved Law's Patent Shlngle and Heading Ma-

n "d clmplut and best 1o use, .f to.'!hxn'le Heading
tave Jolntm. Sum (X Anu |uz Teading ¥

‘l‘umen.&c. Address T’ J0. I.acllum

You WHY wo oan axll Virst
Class 7 \mavn Vlason lur 29
We aoawer—[teoats lews Ui 331
L0 minke any 00  Viawg il
hrough Agents, all of whom make

We have

by Wi wormant

Nend for lustrated o
Bankers, M erehanta,
nuwl. Walng our 1Plasos,
Trase 2ate where yuu saw

cular, In -hkﬁ we n!a 0 over
&e. ome of whom you may
erritories.

" U.S.Plano Co., 810 Broadway, N. Y.

l ICHARDSON, MERIAM & CO,
Mapufacturers of the Intest ‘mproved Patent Du.-
ole' wnd Woodworth l'llnlni‘

and molding, Tenoning, M ’l‘whll.‘:ﬁimm“r" v
enoning, Mortisiog, ving, Vi l-
tical, snd (qn ular .u\v g )In“thlnel Lr !‘ll ‘l‘. Sa r'

Arbors, Scroll Saws, Rallway, Cut-off, and Ripaaw Ma-
chlnn Spoke and Wood Turning Lathes, and varfows
other kinds of Wood-working Machinery. Cal
and price lists sent on spplication. Manufactory, Waor
Ceater. Mass. Warchouse, 17 Llhrny s, Now \otk 15

{OR E SALE—The right to manufacture and
Boll the Patent Stave unln Baskots o the Statos of

{0, Pennsylvania, and New \ork Sald Daskets pro-
teoted by numerous pulv-uu Issued to Horaee . Jones
wid others. llllb\VSTl'.lt. Awlvhm Wis.

USINESS—That will make your fortune,

1} Address, EUREKA PORTABLE TABLE CO., 118
ve Street, Bt 1« e Louls, Mo.

o

[II11Twy WROUGHT
IRON

BraAmMS & GIRDERS

l‘lll‘ Union lron Mills, Pittsburgh, Pa.
The attention of Kngineors nnd Architeots tn called
Lo our lnproved Wrought-lren Beams and Ginders (pat
ented), in which the colipoutd welds between the stem
atd un‘n which have proy o ableotionsble In the
oid mode of masutacts v entirely avolded, we are
mrnd 10 furnish all &t Lerms o5 favorable ss oan
telned vise whe woriptive Hibe hoaddress

o amegic. Kloman & « urgh, Pa.

$25 A DAY' Agonis wanted. flusiness entirely

new (( G Saaw, lddeford, \lt

W nmulmn Mills, Pites

un-u- - A.Au Dickens. The large lustrated tamily
\ wilth vvmnl Mortes, 8¢ WLl pay ot
wabar

To Have a Cricket
‘3 ('llllll,.I o} "' THRIEARTIH " only §1 & yeur.
Genersl In foeh county a monthly cosh

" oN rlll MEARTH, IN TUE LUOKIESY THING IN THS
oy Great suocess, (0000 sold

pages crowde
Agrat ¥
Mnd 1 for Agent’s Outiy .rhmumo samples, terms Ae)

A ply now for Loeritory nd this paper three
months for 23¢. Objert, 1 E
50::«- & uil.uv,"M:-L::?dI;' .?' NY

TEW & IMPROVED PATTERNS.—MA
‘('lll\ls'rn' TOOLS-al] slses—at low prices,

Water Flamo Coal Lime Kiln, with

D s e e

ROPER HOT AIR

ENGINE COMPANY, W New Church 81, New York

& R J.Gou LD I\I“ J R’ R Avr.‘. ewark, N, J,

3310820

ok bt wals
e Fu

PerAnrt Ansnia waniedl AN chanens of @k ing pan
OF 010hat 000, J buag oF CA), ma ke WE Wowe y )

lw‘-onll Al e e hing
trwa Mu&.ﬂ-‘l“du

—_—
‘| Moulders’ & Plasterers’

TOOLS. *hlisiaisd wm.evx._,m

WACHINERY, % i

Andrew’'s Patents.
‘ioloclru.. Friction Hronnulg or Geared Holst-

we

ﬂ-u mar; | la'v'l"” ’ {"’ﬂ' Accldont,

(s
i
?):-? N ?“}'}Ié‘::"f:.' o-h.lon::" Single, 1-2te
C!'lll”?‘ n "} 02 )3 zlln-
i ‘;'*!r.'..' N LB AL A

All (r e, Darable, and Keonomical.
Rea "“’ 7%, Axpurws & o,

114 Weter Bireet, New York.

rMPROVED FOOT IA'IIIV'# SELLING
Everywhere, N.H. BALDWIN, Laconis, N.4.

write for & Price List to J. i, “JOMNSTON

GREAT WESTERN

ane,

Yol
¢ hin

Tl:klr &c. Larpe aboounte (o 'l(d‘ll'l or clubs,

Gans, Revolyers, ete., booght or traded for (Mu—n{
by express 1. 0. b. to be examined before paid for.

832. SCHENCK'S PATENT.
“ OODW()RTH PLA FlﬂS
sczms’ :1

G E.\ l{‘\ PATE\T
TARIETY MOULDING MACHINE

The only dimple, complete and reliable Upright ‘h
Machine known. Legality of Patents sustained In ‘n!-
ted States Clrcult Courta. lafringers who do not make
tmmedicte scitiementa will De proseculed, I wEaAX
pUsixess, A, S, GEAR, Sole Manufacturer & Proprietor.
Also Manufacturer and Dealer 1o all kinds of )ucl-lner)
and Mechanical Supplies. usadbun Bt loston, Mass.

$72.00 EACH WEEK.

Agents vnl&nt b'f! Basiness strictly legt dmate.
l‘-nlruhn frte I'olvt & Co. 5t lpdn.uo.

100 !l()R’al'. POWER Horizontal hn.:m-
for Sale, at sboat oae half Its coet, and but Mt

the used. rordexn ttos and ?m ¢
Z TASSER & u.(n’ ‘nthmﬂml. Va.

Improved
THOMAS LEFFEL.

Unexcelled in

Power for stze
¥ sod cost. Economical at part gate.
Pl Built tn Saperioratyle. Unequalled

u D-pLu\km of parts st maall

é\l.\\’\’ & nrm RFLBODE

)IAS[‘FACTL BING C NY,
Danun Onls

Send for Clreolar and Price List.

00T SAWING MACHINE—best out—

Cuts very fast, moothu- lane. 8 C. HILLS,
nt‘aunmd?uml \u"' ip £

BOI'I.1'.~‘ PATENT
Single Spindle
Combined Moulding,
Panecling, & Doves
tailing Machine,
For Carving, Paneling,
and Irregalar Mouldiog,
varions tlndn of Dove-
tallingand Routing. The
simplest and wost useful
Machine for Fumiture,
A House-folshiog, Care, Or-

b, EARs, Drawers, ‘Bmxch.
c..&e,
= BATTLE CREER MA.
CHINERY COMPANY,
MaxvracruRzns, Battle
In-vk lllrulnn

THE l‘llll.ADH PHIA"

r T i YT
HYDRAULIC JACK.
ISTON gulded from both ends; all working
uanied from dust ; single or double pumps,
-(u rocker arms, platons, ete., entirely steel,

',_’{"’;'.M“ { PHILIP 8, JUSTICE.

iln (lcutldw Lrhmlcr.

Dicfe grofic und tharige (:lﬂﬁc unfrer Ve
villerung  madien oir  bejondesd  darauf
aufmertjom, daf unjre Fivma durdy ihre Ver-
bindung mit Waihington und dew curopatidien
Dauptitddten, bejondere Bortheile 3ur Erlans
gung von ine wumd audlindijden ‘Patenten
bietet,

Jeder Crfinder, gleidyviel weldier Nationalis
tdt angehorig, ift durdy die liberalen Pateurges
fege der Vereinigten Sraaten jum Pateur'duy
filr Crfindungen bereditige,  Hnjre [ivma i
bereit, gefiipt auf 2650rige @rfalrung, deutfde
@rfluder jeder Reit au bevarhen wnd 3 nfigen
Breifeu vafdy upd plnftlid) Parente ju evlangen.

Die Dentfe Section ift n den Hinden
fabiger dutider Jngemicure, Jade in N
Office perfdnlidy mit  Crfindean valclzoan
Joerben.

Dex  Selentifo American™ wird in feinen
Epalten bie bedentendeven Crfindungen be.
{predyen

Correipondeny cxbeten und prompt Leame.
wottct. Wamphlite in deatidier S prade wet.
ben auf Vovlangen franco jugefantt

Aorelfive:

Taunn & go.,
merican' Patent Agentur,
37 Part Row,

nikcdentific A

Now York Cliy




e e

Scienfific  Dweriean,

[AuvcusT 2, 1873.
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SALeriiseueis

ABOertihements \oill by admifted on tAGr page af tha rate of
SL.00 per ling ror earh maertion. Kngravings may
hoad dvertisements at the same rale per line by mear
wremment, ar ihe letter-press.

The valwe of 1Az SCTRNTIFIO AMERICAN 4 an adrertisng
madiym oannot de orerestimated, Jixelroulation (xlen
times greater than that of any similar Journal now pud
Heded, M poes (ao all IAG States and Territories, and s
read in ol the principol i Mravies and reading-roomas o/
the wordd. We (neite the attention o (Aose who sl fo
make the'r busrness Dnoten o the anneend rater. A bus
nean aan Wanis sometAing more than 1o sed hix adoers
timesnbent in a printad penspaper, Hewantxctrewlation,
17 12 (x worth 38 cende per Wne to advertisg in a paper of
Aree thowsand cirewiation, (o tx wortA $8.93 per line to

advertie in one of forty-Are (A-n.-nd

"~ SIL IC \'l‘l* OF \()IM
191_.(,;-. COOLIDGE & CO.. BOSTON, MASS.

IRON STEAMSHIF BUILDERS,

NEAFIE & LEVY,
PENN WORKS,
j\lAilli\uli:. .:::8\}5!6“"“ Rll‘\ﬂ\.(}' D Ill lf‘“:
TANNATE OF SODA.

The only rellable and legally authorized |vrvrnrnl|n|\
of thix a-tiole fo clv -mln bolfers 18 ROGERS' BOILER
SCALE PREVE '&u use in any form for this
purpose Is run-rm! h\ pllcnl The public Is warned that
wa parposs sking Yegal recourse agalin all persons
making or using any of the so-called Tannate of Sods
fntroduced sinoe the publication of Dr, Rogers' discov-
wry. The t.ruulm‘ artic'e 1n furnished by oursclves and
wgents, at 55 conts a pounid, 18500 SOIENTIFIO AMERICAN,
June 14, 187 Address J.G ROGERS &CO,, \lnm.mn Innl

" SILICATE OF SODA.

L. & J. W. FEUCHTWANGER, NEW YORK.
f\ FORTUNE FOR SOME HAT OR CAP

Mapufacturer.—The Multiform Cap for Winter
woar, will be the b At \a-lllnu( ap ever Invented. The
entire Right low, J.E. un\\ & CO,, %0 l-‘rlm-l st, Bonlon

EVERY VARIETY

STEAM PUMPS.

SEND FOR ILLUSTRATED CATAIOGUE

COPE & MAXWELL MFG.CO.
HAMILTON OHIO

LATEST lMPRU\'E.\lE.\’T

LUBRICATORS

This NEEDLE-VALVE OlL FEEDER for
Locamotive and Stationary Engines has
o fTCLWIth great succoss. Master Mechanics
M-Hl be furnished with Sample Cups by

i ' addressing

¥
G ll\Cl\\ \Tl lllh\b'& WORKS,

GENTS WANTED—, \u\lmd\ can make

Firat class articles for OMce and House-
anufscturer’s prices, and enormous profits,
\' iross, !nrrlrrnllr.J\‘~ H. WHITE, Newark, § N. J-

OCIEN,
l:hu-h-l\ nuu

™R

AMERICAN
Turbine Water Wheel

Has unvnlh 1 nnl edand sub

to thorough by James
on Holyoke, ., showing
verage roanlis than any Tor

bine Wheel over known, A full ro
ort may be obtatned of STOOT
HLLS & TEMPLYE, Dayton, Ohlo,

' 8 M Ll Al
WIRE ROPE.
JOHN A. ROEBLING'SESONS
MANUFACTURERN, TRENTON, N, J,
OR Inclined Plano h‘numdlln{ Ship Rigging
Liridgon, Ferriea Stayn, or Guys on Dorrloks & Cranos,
lle e Ropos, Sash Cords n Copprer [ron, Lightning
Conducters of C opper. ocial attention gh 0 Lo holsl
tng rope of all Kinds for \ Tnesand Blevatorm A‘Lpl\ for
circalar, giving price and other nformation nd for
pariphlet on Tranmnission of Pawor by Wire Ropes. A
large sl00k constantly on hand nl New York Warchouse
No, 1Y Liberty strout,

ANUF
A Dounvte ExTna Plaster Is unsurpassed,
Jar Quarries are (n Nova Scotia,

o) oy \j A
, BLAKE'S STONE
Forrn .hu lhr to fragments all kKinds of hard and hvl"lv subiancos, such as

OIES, MINERALN, AND "ll"us

of taking Conorote for MoAdnm feonds, Hallast for Jall.
rondn, reduction of \Ilrllnrnlu
CGopper, and Zine Orows, &o.,

en. The patent for Ihlnnml tine hns been Fully sustained th the
repeatod and thoroughty contested sulis
s ’|I'| |nu ..n. thin patont do so st thelr own risk,

- The Blake Crasher Co,, {

New Haven, Conn,.

N. Y. PLASTER WORKS,

ACTURERS of Calcined and Land Plastor, Marble Dust, Terrs Alba, &ec. &e,
Every Barrel warranted,
WORKS, #9, 471 & 471 © m‘mn STREET, NEW YORK.

AND ORE BREAKER,

t/un J) |m|n~vfnu|v Kmery #tone, proparing Tron,
centy prizs moddls awarded In Kurope snd Amer.
Jourts, nfter
Thoso who make, sell, or use mlchlnu

NEW YORK AGENOY,
} 187 Elm Ntreot,
Whore a muohing may be seon {n operatio n,

LUBRICATORS.

I REYFUS' transparent Solfact
1o Ol'ars, for all sorta of Machinery

nml Hmhtnu. nro vnllnhln in all -nn-nuq,
ving %W nor oent, Tho NELF«

l\(- Ly l|lll( ATOR for Cyling "" i

now sdopted by oyer 150 R, R, In the U, 8,,

and by hundreds of statfonary engines

NATHAN & DREYFUS, 108 Liborty »

SUPER-HEATERS

Save fuel, sod -uprlz pRy nlrnm Pn-!ly attached to
Any boller, ] BY WU LKLE l-’u

neer,
" Liberty rh

ow York,

v«-vlullnguvnnl. Boller

Pyromotors. fues,  Diset  furnncos,
Super Heated Steam, O11 Stills, &o,

Addross HE Mn’ W. BULKLEY,

3 = et LA bcny hl o Now \nvk

EACH'S Scroll Sawing Machines.—Chenp-

o5t and bost In use,  For Tlustrated (‘alnln,mn and

Prioe List, send to 11, L, BEACIH, W Fulton hl,.. :

Our

MORRIS, TASKE li l\« CO

MANUFACTURERS OF

AMERICAN CHARCOAL IRON

Boiler Tubes.

WROUGHT-IRON TUBES
AND FITTINGS, FOR GAS, STEAM
WATER, AND OIL.

§@ Steam and Gu Fluer- Supplies, Machinery for
Coal Gas Works, &c.

NO. 15 (‘0Ll)§'l‘.. NEW YORK, X3

B U ' L D E R SEND ron Book Cararoaux.
BICENELL, %1 Warren st N.Y

Q 1GOOD THING—MONEY IN 1T—A For-
tune for a Patent Agent or Manufueturing Com-

Tho Novel Ratehet Cork Screw, ono of the best

ullﬁ:g articles invented, can be bouu Owner has
other bmlncu W. DICKSON, Box 80, " Albany Post

Cilice, N. Y.
Tools,

.Z!gaglagzist’s
AVY AND IMPROVED
LUCIUS W. P OND, MANUF TURER

w.u-room.ﬂl.lbeny Slrnl New York,
A. C. 5TENDINS, Agent,

]

EROUS TESTEC A IR0\

BURNHAM'S NEW TURBINE

RAWHEEL

_I0BE THE BESTEVERWENTED |
$57 60

"AGENT'S PROFITS PER WEEK
/ win p.—m-- it or forfelt $300 New
les just
“W. H. CHID

stented. les sent free to all, Addrees
( {OWELL PATENT DOOR AND GATE

, 397 B’o:g--y New York.

SPRING, worth ten of all others. Won't corrode

or break. Ask the Hardware dealers for it, or Addrtn
Sale fscturer, JAS. H, WHITE, Newark,

THE

SCIENCE RECORD

FOR

1873.

A Compendinm of the Scientific Progress and Niscove
rics of the Preceding Year, 1lustrstod with
over 190 Eugravings, &0
octavo. lrlcc 2.

HIS NEW AND
. splendld book embraoces
the most Interesting Facta
and Discoveries {o tho vari.
ous Arts and Sclences that
have transpired during the
preceding vear rxhlbll ng in
one view the Gepersl Pro;
1088 of the W orld ln lhv {41
lowing Depart
1.~CHE \lth'\ A\ll MET-
ALLURGY.

H \\llﬂ AXD EN

EERIN
- l }CT[’!(‘! l’\ LIGHT,
HEAT, SOUN
4~TEC l!\nl/n.\ .—l mbirs -
clag New and Usetal in-
veotions and Diecoveries
relating to THE ARTS:

pages,

5~BOTA \Y AND HORTI.
CULTU

6.~ \«.IHCL'LT( RE.

S~RURAL AND HOUSE.
HOLD ECONUMY.

8.~MATERIA MEDICA,
Tl'l—.ltM'EUTll 85, HY

9.~ \A l‘l tAL HISTORY
AND ZOOLOGY

0 & 11 ~5IYIHHU)I OGY,
’ll'} lxl(ll;?‘rl'lh\l lnl HYs
¥ DGRAY
2~GEOLOGY AND MINERALUG!

H~ASTRONOMY - 8
W~BIOGRANUY,

Evety persot who desires (0 be well informed concern.
Ing the Progross of the Arts and Sclences should have a
COpY Of BoiExOR xoonn yoR 1973 It fs & most 14
teres 54 valuable Hook, snd stould have s plsce In
t"l’, Ilowhuld s every Libeary
lhuuu,umy Bouna.

Over 1% En
ynalltn-ll parts of the country, on rece! f
pﬂa. A liberal alacuulul |.n the l!':"!"’ln:“‘l"'".l‘:j
Yassers. Forsale at all the principsl Bookstores
MUNN & CO., PuBLIsnERS,
37 Park Row, New Yeork Chty,
TR BOLENTIFIO ANBRIVAN will be soot or e yiur

Al one copy of SCIENOE RECORD FOR 1913, on
receipt of 3490,

are the largest In the Unfted Siates, The
)lllrlr}}i(t“km‘;{.': t‘y‘pb-bl’e ‘l"ltl“ L-nu':lu:hlne: kers,
s, Water eels Lis y5 25d Gearing, speciall
adapted to Sour xnm- uud ln’mu)o, e S
« T. NOYE & SON, Bumlo e Xe

NOYE'S MILL FURNISHING WORKS
u

Il)l’l ll l’/\‘i'l‘lLFb—A Buroe Relief !nr
L\ Asthmn, S8TOW KLL & CO. C harleatown, Muas,

GRAND GCOLD MEDAL AWARDED
o 'hNEW USEFUL, VALUABLE!
" \‘-sum-. wrer Sm.:-'.;'.'m':'..‘."i'“-.:." )
3 A0 appliatens | u-—n;u.a aod prive of

[ Avateur Lathes, Tools end sachisen) 4
rines, 8 Salbing Veasets | M.

ESTABLISHED 1837

hlnln T-nh ;
SIXTH CDIYIDN Y.IFYIKTN TNODSAND

DOYLE’S
Patent Differential Pulley Blocks.

These Juatly colobrated Polloy Blocks have now
reached thelr CROWNING PERFECTION by the
addition of

Hall's Patent Improved Yokes.

By the uso of these yokes we enitirely overcome the dif.
ficultics experfenced with all Difforontial Pulley Blooks,
namely, the TWISTING of the Chain, and the
WEDGING of the same botwoen the keepers and the
upper sheave—fric:ion and wear are lesscaed, ease and
safety aro secured. For liftiog heavy wc!ghu of all
kinds these blocks are unoquslied. ‘Ome man con
hoist 1,000 Ibs, with ense, and the Block will
hold the welght at any point. Made only of the
best materials, tested by constant use, aLd spproved by
many of the ludlnx manufacturers in the Cnflzd 'u-ln.
wo confidently commend them to the trade as the best
Differential Pulley Block In the market. Clrculars sent
and ordrr- Y" i’i filled by
8 -u\ & CO Sole Mapufacturers,
2. WM &S 10k St New York,

MELTINC 30 TONS

1 HE HEALD & SISCO
Patent, Centrifugal Pumps,

VERTICAL & HORIZONTAL.
Firnt Pres niums at New Oriesus. Cloclunatl, and New
ork, * Medal of Special Arward, * American
Tnstitute, 1572,

Perfect satiafaction uumn(rrd The cheapest, most
durable. popular and successful Pump known, for Paper
Makers, Tanners, Contractors. Brick Makers, Distillers,
ote. Pumps with eogine on frame, mm(h-u- st low
fAgures, for Wreckiog, Dredgiog, Irmigating, etc. Illustrs
ted p rxmh]rl free. 000 references 1o parties actually using
the Pump ‘. MARES 0f the strongest possible testimony,
Adaress tALD, SISCO & €O, Baldwinsville, 3 B

P. BLAISDELL & (0,

HANUFAOTUNEES OF THE UEAT

Patent Drill Presses, with Quick
Return Motion,

In the Market, also other \lnchlnlnl Tools,

Bxxp rox Cor
\\'II(( ESTER, MASS,

LEFFEL'S IMPROVED DOUBLE TURBINE

WATER WHEEL

New BookdustOur-160 PAGES

SENT FREE

‘o LLLUR O LU T LR R UL L T T TR T PUWUT, Bt 0ss

JAMES LEFFEL & CO.,
BYRINGVIELD, OHL00r 100 Lipxury 51, N, Y. CI1TY,

SUIENLE npcoRD I’ON N7

nnlr w with th
sbove., Price gi. Mbrsry vinalog, o gy

MONEY mado with Stencil and Key Check out
Nta, The chieupost and bosl, ( atalojue

And samples free, E. M, D()lJ ILASS, Brattleboro’, Vi,

900,000 22IRON MELTED IN 8z HOURS.

MESS THWAITS & CARBUTT
MAKERS ROOTS BLOWER ENGLAND

“1 USED TWO N2 5 ROOTS BLOWER WHEN CASTING

THE 250 TON ANVIL BLOCK

| SHALL IN FUTURE EXCLUSIVELY RECOMMEND THIS BLOWER.'
PH.& FMROOTS CONNERSVILLE IND.
SSTOWNSEND GEN: AGT 3! LIBERTY S

MaAR S ™ I87C

ABBREVIATED LETTUER

IRON PER HOUR.

‘W. IRELAND
Y.

Y.) PATENTEE IRCLANDS CUPDLA,

THE HASKINS MACHINE CO.

FITCHBURG, MASS,, Manufncturers of
PATENT VERTICAL STEAM ENGINES,

YWRE

' HHORAE Y
Our ComM 4 Engiones and Hollors sre made in quaanty
Hon nnd to .| .mn.ul gaUgoes, so that all }-llln are lntor.
chnngoatile, Can bo run with grentorsnfoty and loss vx
lu N80 Lhn any other englie nianufne tured, Sizos from
1o %0 horsespower, Warerooms, 4 Cortlandt Street,
New York, Seud for Clreular

Wonrk m{/ Models

'l‘lllt‘l I’l“" NO(')"IIVG.

|Z‘| ‘nnld -rllml'v'y wi ammen i A dl : mﬁh
olther steop or fia n fOINF A
plow, ml'k mmn‘?u C o..'r'ulnrdm ane, Now \’MT

ROBEWO00D, WALNUT, WHITE HOLLY
BATIN WO0OD HUNGARIAN ASH, AND
ALL KINDS OF WOODS,

IN LOGS, PLANK, BOARDS, AND VENEERS,

GEO. W. READ & CO,

MU nnd Yard, 186 to 300 Lewis 8t cor.6th 8, K, /LN, Y,
g Orders Wiy mall promptly and lluhlul; u-cnled

:r Knclnu L‘ lll"l]l lor Catalogue and Irﬂ'n Lln.

DOUBLE ACTING
BUCKET-PLUNGER

SteamPumps

ALWAYS RELIABLE,
VALLEY MACHINE COMPANY,
l-.«uth»mpum Mnu

@/b :‘ A

”L"

for grinding Tool d

min, !u'-'f!unlng Camin,

g Planor Knives perfectly atra) M
~unequaled for the sterling quallty
Oof 1t matoria) and workmnans

th» alnnhilll; of eve

TWINY DRILL
u

———
rlur)'. Woon-otk:l ll I

PORTLAND CEMENT,

From the beat Lundon Manufacturors. Por uln b
o 8 BRAND, 8 Cugy
A Practical Treatisa nn Lemenl farnisbed rur "I centa

The Pulsometer or Magic Pump.

The simplest, most durable and effective
!mmp now in use, Adapted to all situs.

fons and perforine all the funetions of &
steam pump withont ita consequent wear
and care, No machinery apout {t. Nothing
to wepr oul. Will pump xﬂu( or muddy
water without wear or nfary {o (ts parts.
It cannot got out of order,

C. HENRY HALL & C:
¥ Cortlande ﬂlrrr(
New York Clly

'THE STANDARD MAKE!

Emery Wheel, d Emery Grindin, Mmhlm-ry
=2 T E’l"x&.l"'l‘ﬂ COr.{ Stroudaburyg, I'n,

ANERICAN SAW G0,

No. 1 Ferry St., New York.

Movable-Toothed Circular Saws,
PERFORATED CRUES-CUT,

gOLID SAWS

IVENS & BROOKES PATENT
Eccentric-Geared Power Press.

HOUSTON'S PATENT
TURBINE WATER WHEEL

Simplest, Strougest, Cheapest, Best.

In the test at Holyoke,In
1872, the Houston gave the
bighest percentuge ever
shown In a reliable test and
the highest avern ‘r Y-
sulty ever obmine
practical use itis every where
demonstrating Its superiors
ity aver wll others, Emer
ron's full report furntshied on
application, Sendfor Clreu-

MERRILL & HOUSTON
IRON

WORKS,
Beloit, Wisconain,

“PLANERS, ENGINE LATHEN
d other Machinists* Toolc of su rrh;:&ml
HAVEN MANUFACTU

[ RON

Drills, an
ity, on hand, an-lnnlcblus _For sale low.

tion and l’mr address
o (- ', New Haven (onn

O ANSOM SYPHON CONDENSER perfects
R and msintalns vacuum on Steam Engines at cost of
one per cent {Ls value, and by Ita use Vacuum Pans are
ron with full vacuum without Alr Pamp, Send to WM.
ALLEN, 51 Chardon St Boston, for a persoual call, or
he Comoany. st Buffalo, N. Y. (nv & ¢irralar.

‘\‘?ﬁ.
TRRMS
Ono copy, one year 2 B
Qoo copy, sx months 120
One copy, toar months 1.0

One copy of Bolentiflo Awmertcan (or one year, and

ono copy of engraving, * Men ot Frogress ™ 10N
One copy of Sclentific American for one year, And
one copy of * Sclence Necord,™ for 1808 « - A

Homit by postal order, draft Or express.

The postage ou the Solentific Amencan s five centspoer
quarter, payable at the office where received. Canada
subscribers must remit, with sobscription, 35 cents extin
1O pay postage.

Address al) letiers and make all Fost Ofice orders of
darafts payable to

MUNN & CO.,

87 PARK ROW NRW YOR'

"TVHE “ Scientifio American * s prinlui with
CHAS. ENEU JOUNSUN & OO, B INK. Tenlunud

And B l|n rimontal \hu hlnu\ Meta), or Wood, made Lo
ordoer by s BINER, i Conterst., N, ¥,

Lombard ste., Phiiadolph a snd 89 Gold sty New York,




