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A PUBLIC DRINKING FOUNTAIN.

‘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. The lower
portion has a plan quatrefoil in shape, and is of polished
Aberdeen grani te, the four basins being each six feet four
inches in diame®er. These rest on detached shafts,thirty six
in number, of the same stone, the capitals being carved of
Sicilian marble. The plinth whence these shafts spring
rises four inches above the ground, and in it are four sets of
drinking troughs for dogs, made of gun metal. These are
supplied by the overflow
from the upper basins,
and between the troughs
are placed standpipes to
supply water for the use
of the horses. There is
a fountain in the center
of each basin, and in the
middle of the group is
placed a canopied pedes-
tal, six feet high and of
three feet six inches
span, with dolphins
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 watey
level, is divided into four
richly molded niches,
containing groups ol
figures and animals, the
former holding vases,
from which the basins
derive their chief sup
ply of water. Abovethe
niches the pedestal be
comes pedimented, and
is enriched with crocket-
ed pinnacles and termi-
nals, so as to serve asan
ornamental base for a
lamp standard, which, at
the hight of fifteen feet
from the ground, branch-
es into eight foliated
bracket lamps. A larger
and more ornamental
lamp rises from the cen.
ter of these, and termi-
nates the composition,
which is altogether twen-
ty-four feet high.

The workmanship is,
throughout, remarkably
good. The metal work
is fine and cleanly cast,
and richly gilt, and the
granite and marble work
is some of the best which
has been executed in
London. Underneath the
fountain itself is a roomy
subterranean  chamber
lighted with gas, which
contains all the pipes
and valves that regulate
the supply and discharge
of the various water ser-
vices.

lic. Itis only one of several handsome benefactions of the
same charitable donor, whose enormous wealth could scarce-
ly be employed in a more worthy manner.
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Photo=Chemical Engraving.

It has been found by M. Merget and M. Gourdon—and,
indeed, has been long known to physicists and chemists—
that zinc covered, or in contact, with platinum or certain oth-
er metals, is readily acted upon by acids which have little or
no effect upon pure zinc. If a plate of chemically pure zinc
be plunged into sulphuric acid diluted with ten timnes its vo-

This elaborate foun-
tain is from the design
of Mr. H. A. Darbishire.
Of its beauty, our read-
ers car judge for them-
selves; and the solidity
of its construction and
the genuine character of
the decoration mark it
as one of the most or-
namental works lately
erected in the fountain
line. Its elegant design
makes it an ornament to
the locality in which it
is placed; but its value
must certainly be con-
sidered to consist in the

useful purpos2 for which
it was given to the pub.

PUBLIC :DRINKING {FOUNTAIN, REGENT'S PARK."LONDON.
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lume of water, it is but very feebly acted upon; but if part-
1y coated with metallic platinum, by drawing a line withso

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, the latter will
be found to act energetically along the platinum line. This
action is essentially electro-chemical.

If a plate of ordinary zinc, carrying an irage in platinum,
be plunged into an acid containing one part of sulphuric acid
in two thousand parts of water, the metal will only be at-
tacked when it happens to be in contact with the platinum,
end an etching of any
desired depth can thus
be obtained.

But the production of
a good image on the zine
is the real difficulty, and
under this head 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 zinc,
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 etched by acid
containing the one two-
thousandth of its volume
of sulphuric acid.

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
worth the attention of
those interested in this
branch of our art. Be-
fore we close these re-
marks we 1nay offer a
suggestion which may
aid 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 zinc by
reduction from a liquid,
could not be expected to
produce satisfactory re-
sults; we would there-
fere 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 clogse contact with
the zinc.

Now, since the chloride
of gold or platinum car-
ried by the print is deli-
quescent, we should ex-
pect that a pufficient
amount of moisture
would be absorbed from
the atmosphere to ena-
ble the zinc to decompose
the gold or platinum salt,
and reduce upon its sur-
face the noble metal,and
so spreading or biurring
of the image be avoided
by limiting the action to
the right place. By some
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such plan, we should think it quite possible to obtain a toler-
ably sharp impression in gold or platinum on a zinc plate,
and from a sensibly dry paper print, provided the action of
the chloride in the first instance is properly regulated, and
the pressure to which the print and plate are together sub-
jected is sufficiently great.—DBritish Journal of Photography.
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LATENT HEAT.

According to the material theory of heat, there is a certain
substance 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
lignids into vapors, that the bodies took up a great deal of
heat that was not indicated by the thermometer, and on this
account the heat of liquefaction or vaporization was said to
be latent, a name that it retains at present. Though this
heat 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°
Fsh., 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 a 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 123°. Hence we see that the ice, in melting, has
absorbed enough heat to raise two pounds of water through
a 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 a similar manner 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 ‘he 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, a 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 968°, and we say that the latent heat of the
vaporization of water is 968°.

The mechanical theory of heat 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
latent heat. All solid bodies are supposed to be made up of
molecules, which are not in contact, but are prevented from
separating by a force called cohesion. If a body is heated to
a sufficient temperature the force of expansion becomes
equal to that of cohesion, and the body is liquefied ; and if
still more heat is applied, the force of expansion exceeds that
of cohesion, and the liquid becomes a vapor. But in each of
these changes work is performed, and the heat that is sup-
plied is converted into this work. For instance, if iceis at a
temperature of 82°, and heat is applied, this is converted into
the work that is developed in changing into water, and we
say that heat becomes latent; and when water is at 212°, and
we continue to apply heat, this is converted into the work
that must be done in changing the water into steam. From
this statement, it will appear that what is ordinarily known
as latent heat would be more properly called converted heat,
since it has been changed into work.

formed in any given case, and will now show how the cal-
culation is made. A unit of heat is the amount of heat
required to raise a pound of water one degree in temperature.
The mechanicalequivalent of heat is the amount of work that
is performed by the conversion of one unit of heat into work.
This has been determined to be equal in amount to the work
required to raise 772 pounds one foot high, or one pound
772 feet high. And as heat and work are mutually convert-
able, if a body weighing one pound, after falling through a
hight of 772 feet, were to have its motion suddenly arrested,
it would develope sufficient heat to raise the temperature of
a pound of water one degree. Let us apply these figures to
the work done in changing water into steam. Two kinds of
work are here performed. If a pound of water at a temper-
ature of 212° is converted into steam, the latter will have a
volume of about 27} cubic feet. Suppose that the water is
evaporated in a long cylinder, of exactly one foot cross sec-
tion, open to the atmosphere at the top. Then when all
the water has disappeared, we shall have a column of steam
27% feet high, which has risen to thishightagainst the press-
ure of the atmosphere. The pressure of the air being near-
ly 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} fest, or about 57,644 foot
pounds. And since 772 foot pounds of work require one
unit of heat, the external work will take up 57,544+772—
74:67 units of heat. But we have seen that tlie total num-
ber of units of heat required to change water into steam is
about 968 (more accurately, 9666); hence the internal work

s | will be equal to an amount developed by the conversion of

966°6—7467—=89193 units of heat into work; and this will
equal 89193 X 772—=688,569 foot pounds.

We have received, of late, quite a number of inquiries on
the subject of latent heat, and have endeavored in this
article to present the matter in so broad a light as to answer
all these questions. It is exceedingly important that those
who are endeavoring to effect improvements in the econom-
ical working of prime movers should understand these things
clearly, so that they can work intelligently, knowing in what
direction improvements are needed. We shall probably

refer to the use of the steam in a subsequent article.
@or

FRENCH TELEGRAPHY AT THE EXPOSITION.

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

‘I am sorry we ave 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, and so I will not attempt
to say how it is made, except that there is synchronous ac-
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—not 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 are noew 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 a roller and turned, under a transmitting
stylus. Every line in the original message produces a cor-
responding dot in ink on the paper at the other end of the
wire. By turning the roller often enough and so repeating
the transmission, the letters are dotted out at the receiving
office. In an example now before us, done on the instru-
ment described by the correspondent of the Hvening Muil,
each letter is composed of a number of dots and dashes, each
representing a telegraphic-signal. In making the capital
letter B, for example, some forty-two signals were em-
ployed. It is almost needless to say that instruments that
involve the making of so many signals to form a single let-
ter cannot compete in rapidity with the simple 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 respectto the other instrument, by which it is alleged
that eight operators can work at once on one wire, this is the
invention of M. Meyer, and its capacity is greatly overrated.
Mr. George B. Prescott, electrician of the Western Union
Telegraph Company, during a recent visit to the continent,
made an examination of this Meyer instrument. The capa-
city claimed for it by the inventor was only one hundred
messages of ten words each per hour, which is slow work
for eight operators.

The double system, referred to by the correspondent as in
use here, is the Stearns duplex instrument, by which two

We can readily determine the amount of work that is per-

operators may work in contrary directions over one wire.
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One hundred and forty-six messages have been sent per hour
over a single wire by this system, using the Morse key. The
American system is therefore about fifty per cent faster, al-
though employing only two operators, than the Meyer
French plan with eight operators.

The Stearns duplex system is only limited in its rate of
transmission by the skill of the operators. The fastest op-
erator has been able to reach a rate of 2,500 words per
hour. Two operators having this ability would be able, by
means of the Stearns instrument, to send over one wire
5,000 words per hour, or 2,500 words each way. A rate
even higher than this has been experimentally obtained.

The above French telegraph instruments are not indicative
of an advance or improvement over the devices in common
use here.  Simplicity in the instrumentation is the aim of
the American telegrapher for ordinary work. Give hima
Morse key and a sounder, and he is ready for instant work
anywhere, from the lonely summit of Mount Washington to
the crowded Babel of the stock exchange.

The observations of Mr. Prescott were that the French
official consumes more time in preparing to transmit a mes-
sage than is taken here to send a telegram across the cont1<

nent.
o

ANOTHER ARCTIC EXPEDITION BEGUN.

The Tigress sailed from this port on the 18th of July en
route for the arctic 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 80°02, this
ill fated steamer became jammed in the ice; and in view of
imminent danger, a large portion of her crew and provisions
were got out upon the ice. Soon 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 ice, after
floating southward for several months, were finally rescued
by a seal hunting vessel and carried to Newfoundland. The
last they saw of the Polaris was on the 16th of October, when
she appeared, under sail and steam, heading for a bay in
Northumberland 1sland, a sheltered position where she
anchored. It is supposed that here the Polaris was frozen
in, as the ice in those regions commences to close in Septem-
ber; so that, if she remained anylength of time at her anchor-
age, 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 asher coal must of course be exhausted,
she cannot have proceeded very far under sail alone. On
these grounds, it is conjectured that, if the Polaris be afloat
at all, little difficulty 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 ago, laden 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, etc., will be taken aboard, and
thence she will shape her course directly for Northumberland
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 islittle chance
of the Tigress returning to civilization under a period of
some fourteen months.

The Tigress was originally built for the seal-hunting serv-
ice. She is a bluff bowed vessel, some 150 feet long by 30
feet beam. Her sides are very thick and solid, averaging
from 24 to 80 inches through, and her bow is armored with
plank and iron plating to enable her to resist the ice. Her
motive power is a 60 horse vertical compound engine, and a
two bladed propeller, capable of driving her, at best speed,
about 7 knots per hour. The personnel of the expediticn
consists of Commander James A. Greer, U. S. N., command-
ing, Lieutenant Commander H. C. White, Lieutenants Wil-
kins, Berry and Sebree, two engineers, two ice pilots, one of
whom is Captain Tyson of the Polaris, and a surgeon, besides
about twenty-nine men, many of the latter being seal fishers
and members of the former crew of the Tigress. The Esqui-
maux who were rescued from the ice go back home in the
Tigress. This is the first arctic expedition which has sailed
strictly in Government service and under military discipline.

AN AUSTRIAN FARMER’S ENTERTAINMENT.

The special correspondent of the SCIENTIFIC AMERICAN,
United States Commissioner Professor R. H. Thurston, has
arrived at Vienna, and our readers may shortly expect from
his pen some interesting and practical letters concerning the
great exposition.

Professor Thurston was lately invited, as one of a select
company, to visit the celebrated farm of Herr Ritter Horsky
von Horckysfeld, in Bohemia, 200 miles from Vienra, to in
spect the methods and appliances of agriculture as there
practiced. A special train conveyed the guests to Kolin,
where they were received by their farmer host, whose farm
is 5,000 acres in extent. His plows, cultivators, seeders,
threshers, harvesters and other implements arenumbered by
scores, and are operated by hand, animals and steam power,
according to the nature of the work required or the forma-
tion of the ground. The yearly products of the farm amount
to $50,000, and the amount invested in machines and other
improvements is $300,000. The proprictor has, among
other concerns upon the farm, a beet sugar factory which
cost $250,000. Briefly, the process consists in macerating
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the beets in water, which dissolves out the sugar; lime is
then added, forming saccharate of lime; carbonic acid is
then introduced, which precipitates the lime, and the sac-
charine liquid is then evaporated in the usual manner.

One of the features of the occasion was a simultaneous
trial of various agricultural implements. At a bugle signal
given by the host, a crowd of operatives, boys, girls, men and
women, with asses, mules, cows, horses and oxen, all started
to work in strips over the appointed field. The scene was
instructive and peculiar.

In the evening a banquet was given, and in reply t& 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
brilliant manner. At 10.830 P. M. the party returned to
Vienna. We gather these particulars from an interesting
letter in the New York 7'ridune.

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

THE USE OF ZINC.

Although the use of zinc as a component of brass and
gimilar alloys was known to the ancients, it did not, for a
long 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 zinc
were produced in all Europe, while tc-day the total produc-
tion is at least 125,000 tuns.

It would seem as if zinc, on account of its low melting
point and its relatively great power of resisting the action
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° Fah. lost its brit-
tleness, and from that time forward zinc began to be used
alone, and especially for roofing; but this use was soon
abandoued on account of the difficulty of fastening the
sheets, and has been but recently renewed. For a long time
only large masses, like weights, were cast in zinc. This use
was not nearly sufficient to consume the quantities of zinc
which could be obtained in Silesia, and hence, in 1826, the
Society for the Advancement of Industry in Prussia offered
a prize for the discovery of a use for zinc, which should
cause an essential and generally useful increase 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 zinc 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 formaking fine iron castings, was hunting around for a
suitable material for casting large architectural ornaments,
and the idea struck him of employing zinc. Hehad now
found a material which melted at a low temperature, and
which could be cast in molds of moist sand, which was easi-
ly worked when cast, and which, above all—for this is of the
greatest impertance in making very large pieces—could be
easily soldered. Geiss, whose factory is still standing in
Berlin, now began to experiment very zealously. Beuth
and 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-
ies sprang up rapidly in Berlin and other large cities; the
price of zinc, which had fallen to $1.50, soon rose to $4.50
and the production 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
zinc for casting objects of general use has been kept up, and
thatits use has not been limited to architecture. As soon as
it became known that zinc 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 reflect the light. Finally zinc was employed for making
copies of large statues, which could thus be very cheaply
produced. Geiss, at the very beginning, cultivated this use
of zinc, but it first came into practical use when Hossauer
introduced a process of depositing, upon the zinc structures,
a layer of copper by galvanic action. When thus coated,
they soon acquired the appearance of genuine bronze. This
use of zinc is still quite general, as it enables persons of
more moderate means to possess excellent works of art.
‘They are made chiefly by Lippold and Geiss.

At present a great variety of articles are cast in zinc in
Berlin; candlesticks and still smaller objects, chandeliers
and gas brackets, statues and huge architectural pieces,
whole monuments, and even pieces 30 or 40 feet highand
weighing half a tun, are made of this metal. All this great
variety can be made in the same establishment, for the oper-
ation is exactly the same with all. If we enter a zinc foun-
dery, we see no huge contrivances; in the court yard we saw,
perhaps, a copy of the colossal **Amazon,” by Kiss, as largeas
the original, or perhaps a monument 20 feet high; we enter
the works and find very small furnaces, small crucibles, and
in fact only a small space for casting. The explanation of
this is in the ease withwhich zinc is soldered. Everything,
however artistic. is cast in small pieces weighing not over
ten pounds each, and then soldered together, For all such

things the patterns only are kept; and when a cast is ordered
a sand mold is made, the pieces cast separately, and soldered
together and the joints finished off. In consequence of the
small arrangements and fittings required by such founderies,
their number in Berlin alone is quite considerable, there be-
ing about fifty in all. The majority of them, however, com-
bine zinc casting with bronze casting; these are the manu-
factories of lamps, gas fixtures, and cheap substitutes for
bronze ornaments.

The zinc founderies, in the narrower sense, whose chief
productions are architectural pieces and duplicates of plastic
works of art, employ about 300 hands. Berlin, where this
industry originated and where it is conducted with truly ar-
tistic taste, still takes the lead therein.

SIMPLE TESTS FOR MINERALS.

One of the first tests to which a mineralogist submits a
specimen is a test of hardness. Hardness is expressed in two
ways: By the degrees from one to ten, or by comparison with
familiar substances, which are able to scratch it or which
it is able to scratch; so we must begin with a

SCALE OF HARDNESS.

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

2. Gypsum, crystallized. Not easily scratched by the nail;
does not scratch a copper coin.

3. Calcite, transpavent. Scratches and is scratched by a
copper coin.

4. Fluor spar, crystallized. Not scratched by a copper
coin; does not scraich glass.

5. Apatite, transparent. Scratches glass with difficulty;
easily scratched by the knife.

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

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

8. Topaz. Harder than flint.

9. Sapphire. Harder than flint.

10. Diamond. Harder than flint.

‘With a knife, piece of glass and a copper coin, the hard-
ness is soon determined, 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, diamonds, agates, beryls, garnets, topaz, tourma-
line and corundum. The most remarkable exception to this
is capiterite, 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
accurate 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.

Scratches glass

GOLD AND PYRITES.

Gold and platinum occur in the metallic state and are dis-
solved only by aqua regia. Gold does not occur in large
masses nor is it often crystallized. 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 acid 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 so hard as iron pyrites, and dissolve in acid with
a 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 a brown powder.

Silver dissolved in nitricacid gives a white precipitate with
hydrochloric acid, which precipitate is soluble in ammonia.
Mixed with carbonate of soda and heated on charcoal before
the blowpipe, compounds of silver give white, brilliant me-
tallic globules.

Lead also gives a white precipitate with hydrochloric acid,
but it dissolves in boiling water. With bichromate of pot-
ash or iodide of potassium, a beautiful yellow precipitate is
formed. Its compounds are very readily reduced on char-
coal. Galena often contains silver, which can only be sepa-
rated from the lead by an assayer.

Very dilute solutions of iron yield dense blue precipitates
with yellow prussiate of potash. Since the acids sometimes
contain iron, they should be tested first, and the solution
greatly diluted. Ores of iron give characteristic black,
brown or red streaks on unglazed porcelain.

Lime gives a precipitate with oxalate of ammonia.
is precipitated with lime by sulphuric acid.

Zinc and tin are not very difficult to reduce with a blow-
pipe, and the coatings formed give characteristic shades of
green when moistened with nitrate of cobalt.

If our friends, who think they have discovered a rich ore of
some sort, will take the trouble to apply the above simple
tests, they will frequently ascertain for themselves that it is
not all gold that glitters,

Bariumn
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SCIENTIFIC AND PRACTICAL INFORMATION.

EFFECTS OF OPIUM.

In China, very few physicians employ opium for therapeu -
tic purposes, though the drug plays an important part
through its effects upon the customs and hygiene of the na-
tion. In smoking opium, the taste at first is not unpleasant;
but as is the case with tobacco, a person must become habit-
uated to its use. The drug is prepared in a semi-fluid state
and has a sweet oily flavor somewhat resembling rich cream.
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, nausea, and headache. The first puffs render the
smoker loquacious, then he becomes stupidly happy, and
finally paleness and quick contractions of the face ensue.
The sensations and dreams differ according to the tempera-
ment and nervous organization of the user. A deep sleep is
generally produced lasting from two to 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 volcano of Vesuvius through which vapors es-
cape, and finds the metal thallium in most of them.

Thallium is the new metal discovered in 1861 by Dr.
Crookes. In weight and appearance, it resembles lead.
When burned inoxygen 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, announces the dis-
covery that the great lakes Tanganyika and Albert Nyanza
are connected together, and communicate with the Nile,
forming an inland sea seven hundred miles in length. Fuzr-
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, as it brings an
immense and fertile portion of interior Africainto easy com
munication with the civilized world. '

OZONE BY SLOW OXIDATION.

If a small quantity of petroleum benzine be placed in a
large vessel and exposed to direct sunlight for a few days in
summer, the vessel being frequently opened and shaken, the
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. This
has been observed by Fudakowski, who published a fuli de-
scription of the oxidizing action of this active benzine in
the ¢ Proceedings of the Berlin Chemical Society.”

HOW A SURGICAL DISCOVERY WAS ACCIDENTALLY MADX.

The Aertaliche Housfreund 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 eperations.

A wicked stepmother placed a net upon the head of her
eleven year old stepdaughter, and compelled her to wear it
for two weeks continucusly. 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 cerebral 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 does 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 for it. 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 uot faint quite away.

PROGRESS OF INSTANTANEOUS PHOTOGRAPHY.

During the recent naval review in horor of the Shah of
Persia, at Portsmouth, Eng. a number of photographs were
taken by means of dry plates, prepared by the use of the
saltsof uranium, after the process of Colonel Stuart Wort-
ley. The steam vessels in motion, views of the ships with
the men in the act of clambering into the rigging, yachts in
full sail, all were produced in faultless perfection by the in-
stantaneous exposure of the plates.

L 4

LA NATURE is the title of a new French illustrated scien-
tific weekly, published in Paris. It is edited by M. Gasto 1
Tissandier, a well known lttérateur and savant, and enters a
field, similar to that of the English periodical of like name,
-of popular science and the diffusion of recent and interesting
industrial information. The journal is handsome in appeac-
ance, and in this wise rather above the standard of Frenoi
anewspapers; the two numbers received are well edted an:l
entertaining.

®
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NEwW METHOD OF PROTECTING THE PLATES OF IRON
SHIPS FROM CORROSION.—To prevent the corrosive action of
bilge water upon the iron plates of iron ships, James Young
has suggested and tried the use of lime, to neutralize the
acid of the water. Actualexperiment, continued for several

months, shows that a small quantity of lime in the bilge wa-
ter wholly prevents the corrosion of the iron plates,
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A SUBSTITUTE FiR THE BELL CORD.

Inarecentnumber of the Engineer, almost two entire pages,
with engravings, are devoted to the illustration and descrip-
tion of Mr. 8. A. Varley’s electrical contrivance for giving a
signal from a car of & train to the engineer of the locomo-
tive. A belland magnet, with a peculiar arrangement of
levers, are employed, together with a device for indicating
the compartment of the car where the signal was given.

The reading of Mr. Varley’s paper probably occupied an
Lour’s time of the Society of Engineers.

'There must be a defect either in the construction of Brit-
ish railway cars or in the moral status of British passengers;
otherwise the use of the simple bell cord, so successfully em-
ployed on all American cars, would long ago have been in-
troduced in England.

But it appears to be a fact, confirmed by actual experience
on the British railways, that no sooner is a cord put on the
cars than the passengers at once begin to amuse themselves
by pulling it, sounding false alarms, bringing the train to a
halt, and producing mischief in a variety of forms. The
railway companies appear to be powerless to prevent this
unauthorized pulling at the bell rope, and are obliged to die-
card its use altogether.

IMPROVEMENT IN BRICKS.

M. Emile Pavy has recently devised a connected 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. Inthe extremitiesof each brick
are pressed or cut dovetail moitises which, when the former
are placed end to end, come together. Into these portions a
connecting piece of suitable form is slipped, which holds
the bricks tightly together, mortar, atsuch points, being
merely auxiliary.

The bricks may be made either square or curved and of
any size. They are well adapt-d for constructing vaulting,
each being formed to suit the shape of the arch and provided
with anumber of mortises proportionate to its size. The
circular pieces may be used with advantage in the building
of lighthouse or other towers. The Chronique de I'Industrie,
to which we are indebted for our facts, says that the method
has beén used in France to considerable extent and with ex-
cellent results.

———————eetD- o D e
NEW SAFETY PUMP FOR SEA GOING STEAMERS.

Quite a valuable device, judging from what it is claimed
to have dowe, has been invented for freeing sea going
steamers from the excess of water taken in by leakage or
through accidental 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 valve. 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
pump is thus utilzed 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
Baratoga, after she had been pierced with quite 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
Feleruary last, The storm, according to the statements of the
officers, was so violent that the vessel was caused to leak
and also to ship large quantities of water, so as to excite
serious fears as to her safety. It is stated that, with the air
pump attachment in operation together with the usual ship
pumps, little ditficulty was found in keeping the vessel free
from water,so that her surviving the gale is largely ascribed
to the eflicacy 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 their belief that it was impracticable. He con-
siders the two cases above cited to fully prove its efficiency;
and from the views expressed to ns by officers of both ves
sels, there appears to be considerable foundation for his
claims.

It is stated that alloys of nickel and (German silver with
from one to twenty grains of platinum are preserved from
oxidation, and that aluminum bronze acquires a permanen’
brilliancy by the admixture of a small quantity of the pre-
cious metal.

.quire 140 pounds.

TMPROVED PROPELLER.

Mr. E. C. Hubbard, of Green Bay, Wis., has recently in-
vented the new propeller wheel illustrated herewith.  The
shaft is inclosed in a sleeve which terminates in a conical
hub, to which are attached the curved and tapering blaces
shown. The sleeve is hollow, and, for the purpose of expel-
ling the water more rapidly from the center of the wheel, is
made tapering, or larger, at the end next the hub. The radial
stays support the blades, and, by means of the nuts ard
screws, serve to adjust the size of the 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 or clasped by the wheel, and, when ejected, forms a pow-
erful resisting force. In backing the motion is reversed, and
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 a certain
rapidity with 100 pounds of steam, while a screw would re-
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 were 22 inches length by 80 inch-
es diameter,

IMPROVED OX BOW,.

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

As shown in our illustration, the neck piece 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.

°

A Scientific 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
chasm and looked down it. Unhappily one of the party, a
German named Krdwel, somehow lost his footing, and was
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precipitated down the precipice, at the edge of which his
companions were standing, into the depth below, where all
sight of him was lost. His comrades dispersed in search of
aid, but it proved too late to do anything effectual before
night completely closed, and their dismay was increased
greaily when they missed Mr. Tatham, who was supposed
to have perished in a vain attempt to rescue Kriwel. At
dawn the other students were on the spot with plenty of aid,
and to their surprise saw the gleam of a fire, far below, in
the chasm into which theircomradehad fallen. It turned out
that My. Tatham had managed to scramble down after the
fallen man by the aid of bushes and rocks, and finding the
object of his search, though terribly bruised, still alive and
partly sensible, had tended him through the night, cover-
ing him with his own outer clothes, and keeping up a fire
of sticks, both against the cold and as a signal for aid from
above. Although the hight down which Herr Kriwell fell
or more properly rolled, is reported to be over 200 feet, he
had broken no limb, and was making a good recovery at the
last accounts,thanks to Mr. Tatham.,

P
o

PATENT PIG FEEDER.

This device has for its object to enforce, by physical means,
upon the comprehension of pigs, a certain amount of neat-
ness during meals, which experience has shown cannot be
impressed upon their understandings by any source of argu-
ment however cogently or logically stated, in other words,
it prevents them putting their feet in the trough. It also
aims, 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 New York
boarding houses, may be traced to the chronic and unappeas-
able 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 a dividing
bar, having sloping sides, is placed, between the surface of
which and the lower extremities of the receiver openings are
left closed, by movable slides. The latter can be moved up
and down to ealarge 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. TFood is fed out
ag it is wanted and is, besides, kept in a 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, Ill., 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 a‘mosphere conse-
quent upon the appearance of the aurora borealis during the
voyage. He exhibited an instrument, called the palinurus,
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 14°. 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-
ment inquiry testified that they believed that the loss of the
vessel was due to deviation of the compasses, caused by
the iron and steel of which her cargo was chiefly composed.

'The New Hotels of Chicago.

The splendor and large extent of the new hotels in Chicago
may be judged of from the following: The Pacific hotel is
325 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 furniture 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 claimed 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.

o
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CHANGEABLE PLoW POINTS.—In regard to the suggestion
of L. L. B., on page 383 of our velume XXVIII, P.F. B.
writes to say that the idea has been carried outby T. Ed-
munds, who has patented the invention.
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From the Fourth Annual Report of Charles V. Riley, State Entemologist
of Missourt.]

THE PERNYI SILKWORM.
Attacus [ AnthercealPernyi, Guér-Mén.—(Lepidoptera, Bombycidee.)

This is an oak-feeding silkworm which has been intro-
duced from northern China, and closely resembles yama-
mat, published in the SCIENTIFIC AMERICAN,June 23, 1873.
It was named after M. Perny, a missionary who, in 1850,
sent it to Frence from Mandchouria, China. It has been
cultivated in Europe with better success than has attended
the culture of yama-mai; and in this country, the success
with it has also been greater. It developes more rapidly
than the yama mai, and differs essentially from that spe-
cies in being double brooded, and in passing the winter in
the chrysalis state, like cynt/ia
and our native species. This
trait gives it a great advantage
over yama-mat, as not only can
more silk beproduced, but we can
more easily obtain sound eggs.
It is also less affected by con-
finement indoors. Its cocoon is
not so valuable, though ranking
third best of the eight species
treated of.

The egg (Fig. 2, enlarged and
natural size) is of about the
same size, form, and color. The
worm in the first stage is of a
chocolate brown, with the tuber-
cles reddish and emitting red-
dish bristles. Inthe second stage
it is yellowish green; in the
third and fourth it becomes
greener, 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-mas.

The cocoun (Fig. 2)is suspended by a cord, which does not,
however, materially affect
its reeling properties, as it
is attached only to the loose
outer silk. The silk isyel-
lowish gray,stout, brilliant,
and valuable. It is almost
twice as thick as that of
yama-mai, and stuffs made
of it aresaid 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
valies nearly as much in
color. The tips of the front
wings are generally a little
more curved ; there is less
black about the eye spots,
the hind wingsare less pro-
duced behind, so that their
transverse band is more in
a line with that of the front
wings, and the ground color
is usually darker and more
uniform.

In China, the species is reared in the open air in a wild
state, and also indoors on cut branches kept fresh by inser-
tion in vessels containing water. Inthis country, Mr. An-
drews obtained coceons from the first brood of worms by the
4th of July; the moths began to issue three 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 hatch. He also found that the
worms would feed on beech and sweet gum.

Fig.2. Cocoon and egg of Pernyi
sikworm.

Austrian Railway Cars,

The English passenger, when traveling in Austrian car-
riages, will notice with little comfort the heavy rattling and
jingling that surrounds him, disturbing his night’s rest and
exciting his nerves in a painful degree. The cause of this is
that but few of the means, long used in England to secure
quiet running, have been adopted in Austria. The panels of
the carriages are not made as in Eagland of wood or papier
maché, but of thin sheet iron, which can never be secured in
su.h afirm manner as to prevent shaking, and which con-
ducts the sound and the heat in a more disagreeable manner
than the former materials, thus making the carriages hotter
in the summer and coider in the winter. Besides, the frames
consist in nearly all cases entirely of iron, this construction
increasing the noise made by the moving of the chains,
brakes, and the movable parts of the heating apparatus.
Layers of india rubber botween body and frame are seldom
applied, and wooden disk wheels, which so greatly improve
the easy running of the carriages, are practically unknown
on 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 has been adopted
of providing passenger vehicles with brakes fastened directly
and rigidly to the body of the carriage, the play of the
springs thus ceasing at onceas soon as the brake is put on.
An unbearable and, for thehealth of nervous passengers, oft-
en injurious rattling is thus produced, against which the

passengers of our English railways would certainly pro-
test. Unfortunately the pressof Austriais often in the pay
of the railways, the result being that it is impossible to get
any complaints published. —Engincering.

Phenolcyanine,

This new substance is derived from phenol, and appears
to me to possess considerable interest, from the analogies it
presents with cortain coloring matters derived from lichens,
and inasmuch as it may perhaps throw some light on the
constitution of indigo. It is obtained directly from phenol

by dissolving the latter in alcohol, adding liquid ammonia,
and allowing the mixture to remain for some weeks in a
partially closed flask; but, in about fifteen days, when the

FIG.1. THE PERNYI MOTH, FEMALE.

liquid has become a rather dark green, twice its volume of:
water and one quarter of its volume of ammonia are added,
and the mixture is left to itself for about six weeks. By
this time the liquid 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 solation can be collected by saturat-
ing the liquid with salt. The product is thrown ou a filter,
and the new substance dissolved in hot alcohol or benzol,
from which it is obtained by evaporation.

Properties.—Thus obtained, phenolcyanine 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 a nitrous compound very different from picric acid.
Phenolcyanine is very slightly soluble in water, but dissolves
in hydrated alcohol 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 these 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 phenolcyanine as it does that
of indigo blue; so that the former rather resembles the
colored derivatives of orcine than it does indigo. Phenol-
cyanine melts very easily, and can be partially volatilized in
purple vapor; the remainder is decomposed, and leaves a
porous charcoal—2Dr. T. L. Pkipson, ir. Chemical News.

P

Stellar Photography,

Professor C. 8. Sellack, of the Cordova University, Argen-
tine Republic, says that the objects of the svuthern heavens
are numerous and glorious. He has photographed some
twentystar clusters, most of them in the constellation Argo,
some In Canis Mgjor 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
states: .

The greatest difficulty in stellar photography is to make
the image on the plate stationary during a long exposure.
The steadiness is absolutely necessary for the production of
circular images; the images mast be circular, because in
el'iptically lengthened images the eye cannot fix the center
with the sharpness required for the measurements. Em-
ploying even the most perfect clockwork, the steadiness of
the image is affected by the eifect of the atmospheric refrac-
tion, by the variations in the refraction produced by disturb-
ances in the agmosphere, and by the increase of refraction de-
pendent on the zenith distance.

The photographic image of stars is circularly spread by
prolongation of exposure; this is principally the effect of the
svintillating motion of the image, not of want of definition,
ag its amount depends on the state of the atmosphere.
Bond has found the increase of the area of the image pro-
portional to time, This admits the explanation of the scintil-
ating motion as consisting of transversal vibrations round
the central position in all azimuths, and with uniform veloci-
ty. When the state of the atmosphere produces a strong scin-
tillating motion, the images of bright stars become very large
by long exposures, and faint stars do not produce any im-
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pression. In great zenith distances, another obstacle com-
bines with the increased scintillation the strong absorption
of chemical rays by the atmosphere.

Petrified Tree Stumps in Colorado.

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

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

stump arose from the soil to the hight of three feet, and it
was at least ten feet in diame-
ter. Though preserving the
grain and even the color of the
wood, it was a mass of solid
stone. The heart of the tree
bore a beautiful polish. The
petrifaction was smooth and
hard, and resembled the creamy
whetstone that used to be so
common in the East. It was
more brittle, but it would sharp-
en a razor or a knife as quickly
and as well as a whetstone.
Where the sun had baked the
wood dry and black before it
wag 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
seemed to have been rotten be-
fore petrifaction, and presented
a remarkable appearance. They
were pure stone, but their edges were frayed, like the chewed
end of a rattan, and the stone was so thready and limber that
in some cases it might be 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.

E. ELSMLIE SANG, C. E.

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 turntable, B. From this turntable, a
prism, C, projects of such a length as to suit the variety of
work or the raising pieces that are generally used with the
lathe. On this prism there is fitted a piece, D, which may
be called the tool holder, with a horizontal square hole,E, of
sufficient s'ze to admit the largest turnmmg 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 projec-
tion from the tool holder, a vertical hole being made down
one of the faces of the prism for tLis projection to pass
through, the point of the screw bearing on the bottom1 of
this hole. It is best tokeep this supporting screw as near to
the tool as possible. By turning this screw,F, in or out, the
tool is raised or lowered at pleasure; and when adjusted to
the required hight, the holder is fixed in position by means
of a binding screw, (&, at the side. It will be seen that by
this arrangement the upper sliding plate is never bent, how-
ever securely the tool may be fastened, as the bolts which
work in the § groove merely bind together two tat surfaces.
Then the tool may be moved horizontally to any required
position without disturbing the hight, or the hight may be
altered without otherwise disturbing the position of the vool.
For the purpose of recording as well as assisting in placing
the tool horizontally, the edge of the turntable is graduated.
—English Mechanic.

i+ S

A GENTLEMAN who has tried it says the best way to cateh
a ra:, which has found its way into your room, is tolay a
boot flat upon the floor, close to the mold board. The rat
will run into the boot leg for protection, when heis readily
captured.

A SPLENDID passenger depot is now in course of erection
in Waghington by the Baltimore and Potomac Railroad Com-
pany. The building is 187 by 510 feet, and located at the

corner of 6th and B streets
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ON THE MANUFACTURE OF VINEGAR.

BY PROFESSOR L. A. BUCHNER.

Much has been said and written about the formation of
acetic acid and the manufacture of vinegar, yet a few obser-
vations upon the various theories and methods may be use-
ful. In studying the conversion of alcohol into acetic acid,
there is nothing more interesting than the process, first accu-
rately observed by Ddobereiner, where alcohol is converted
into acetic acid by means of finely divided platinum called
platinum sponge) or platinum black, or rather its oxidation
by the condensed and chemically active oxygen in its pores.
In my opinion, the simple apparatus devised by tkat cele-
brated chemist for demonstrating this change illustrates the
formation of acetic acid better and makes it more intelligible
than the cask 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
cf the air and a suitable temperature, into vinegar. Ddber-
einer’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 suitable modification of Dd&bereiner’s vinegar
apparatus, which was first described and illustrated in
Schweigger’s ¢“Journal,” vol. 63, is constructed as follows:

Enough alcohol, diluted with 4 or 5 volumes of water is
placed in a large beaker glass to cover the bottom to the depth
of half or three quarters of an inch ; a strip 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. Theplatinum 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
alcohol. The glass cover being replaced, the apparatus is
gently warmed to cause the evaporation of the spirits. As
soon as this is done the liimus paper begins to redden, thus
showing the acid formation. The alcoholic odor is first con-
verted into a pleasant smell of fruit, due to Dobereiner’s so
called oxygen ether, a mixture of aldehyde and acetal. In
a ghort time, however, the odor of acetic acid is recognized,
and the alcohol is soon all converted into acetic acid.

In order to account for the role which the platinum sponge
plays in this instructive experiment, we must recollect that
platinum 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. Ddébereiner found that very finely
divided platinum, 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 with a
force equal to a pressure of 800 to 1,000 atmospheres.

Dobereiner’s experiment offers a very strong proof that the
conversion of alcohol into vinegar is an oxydizing process
which can take place without the presence of ‘‘ mother,” of
vinegar germs (mycoderma acets,) or of any other organisms.
The rapid method of making vinegar from dilute spirits,
introduced by Schiitzenbach, in 1823, rests entirely upon
the same principle. The beech shavings, -owing to their
power of absorbing and condensing oxygen, act in a 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, etc., all of which condense oxygen
and are used to convert spirituous liquors into vinegar. In
some countries it is customary to allow cider to trickle down
a ropa suspended in the open air to 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-
num sponge and the decaying vegetable fiber. Many sup-
pose, with Pasteur, that, even in the rapid vinegar process,
the vinegar is formed by germs or fungi, and that here too
the shavings and charcoal act only in this way : namely, that
mycoderma acett are generated 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 alcohol 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 a fresh quantity of dilute alcohol 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 acett 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-
ruptedly 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 alcohol into vinegar, we have to dis-
tinguish two stages in the action of the oxygen upon the
alcohol. In the first place, the oxygen abstracts two atoms
of hydrogen from a molecule of alcohol to form with it water;

the aldehyde thus formed then takes up an atom of oxygen,
whereby it is converted into acetic acid.

That the alcohol is not directly converted into acetic acid
by the action of the oxygén, but that aldehyde is first formed,
has been proved by several experiments. Débereiner found
that when 70 per cent alcohol was exposed to the action of
the alr and finely divided platinum, in his acetic acid appa-
ratus above described, only long enough to begin to cause
effervescence in chalk, and was then neutralized with pul
verized carbonate of soda and afterwards distilled, a distil-
late was obtained, from which, on mixing with much pow-
dered chloride of calcium, a large quantity of an etherial
liquid separated, which he called oxygen ether. We now
know, from the important works of Liebig, that this
liquid consisted principally of a mixture of acetal and
aldehyde; and we know, farther than that, that the
former contains’the constituents of ether and alcohol, and
that, on heating it in contact with acetic acid, it is actually
converted into acetic ether and aldehyde. In a vinegarman-
ufactory, and also in the neighborhood of one, the same
etherial smell is plainly perceptible, as is noticed at first
when alcohol is oxydized by platinum sponge; and in vine-
gar from brandy, also, there is still some acetal or so called
oxygen ether. When such vinegar is saturated with carbon-
ate of soda, and evaporated for the preparation of acetate of
soda, the whole laboratory is filled with this etherial odor.

Gorvespondence.

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

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

Let S 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
ishe 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 shrinks to 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
a 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, as effected by the earth’s rotation.

W.L. M.

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

In your issue of July 5 occurs the following sentence:
‘“The invention by an individual of a 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 monopo-
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 advocated 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  intellectual and material
property ? Both are the direct offsprings of labor; both are
beneficial to others besides the possessor; and both have no
existence save that which is allowed them by the law. Then
why not accord 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 whcle 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 author and the in-
ventor to the proceeds arising from their respective callings
are as incontestable as those of the farmer and the mechanic.
After Noah Webster had passed long and weary years in
perfecting his dictionary, than which no prouder tribute to
the genius of industry cen be foundin the English language,
would justice have denied him the ownership of that great
work? After McCormick has devoted his time and his tal-
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ents to the invention and the introduction of his celebrated
reapers, the use of which adds so much every year to the
national prosperity, shall we say that he has no right to the
protection which he now enjoys? When we say this, let us
also assert that the farmer has no right to the grain whi¢h
he has cultivated, and the mechanic no right to the cart
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 perpetual. There are no absolute and perpetual
rights of property. All rights of property are subordinate
to the national welfare. The interests of our country de-
mand that the ownership which a citizen acquires in lands
and tenements shall be subject to no limitations withrespect
to time. But this does not follow where an individual has
obtained a monopoly over a particular article. When such
is the case, the dictates of the national well-being require
that the monopoly shall not become perpetual.

Roxobel, N. C. JoHN E. TYLER.

&
®

T'he Natural Rights of Inventors,

To the Editor of the Scientific American:

You reiterate the declaration that the right, termed patent,
is not a natural one, but a species of tyranny, vested in a
patentee only by sufferance, or by expectancy of a justifia-
ble return. The distinction thus made is calculated to beget
or foster opposition to the claims 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,” a man’s birth being a matter of date sometime
after his exit from the womb of nature,and the circumstances
of his birth being as great sometimes as the circumstance of
having a birth. The fact is men are not equal by birth or
by force of being, but differ in endlessindividualities; and
law 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 propositionis: “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.” Thnere 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 tlie 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 entitlel to a per-
centage of one multiplied by a thousand, not by force of
tyranny but 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 first
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. If
the government can employ his time, brain and heart, the
nation of a better time will respond : Amen.

THEOPHILUS WEAVER

Steam Boiler Experiments,

Preparations are being made to institute a series of practi-
cal experiments at Sandy Hook, N. Y., to ascertain the
causes of boiler explosions. As heretofore recorded in the
SCIENTIFIC AMERICAN, an appropriation 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 experiments are
expected 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 General
Smith.

To Harden Plaster Casts,

I make use of either a thin milk of lime or lime water, in-
stead 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
thickness of the cream. The addition of lime evidently pre-
vents 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
gilicate is used, the soda will effervesce on the surface,
and spoil the shurpness of the impression.—J. F. W.,in Den-

tal Cosmos.
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THE GREAT EXPOSITION—LETTER FROM UNITED STATES
COMMISSIONER PROFESSOR R. H. THURSTON.

NUMBER 8.

VIENNA WELT-AUSSTELLUNG, JUNE, 1873.

‘We have already reached Vienna, coming through from
Glasgow by express trains, only stopping at London a few
hours to complete our arrangements for continental travel,
and spending one day in Paris and a part of a day in
Munich, en route. We found the London hotels crowded
with strangers and were compelled to take private lodgings,
paying eight shillings for two rooms—a most exorbitant
price for London. The races and other attractions of the
season produce, for a few weeks in each year, this immense
influx of visitors. Calling on a few friends and making a
few purchases, we stored such portions of our impedimenta
as were only necessary for the transatlantic voyage; and, in
less than ten hours after our arrival in the great metropolis,
we were on the rail again, and rapidly traveling toward Do-
ver. We had a beautiful night and a smooth sea, and
crossed to Calais in unusually short time. We were but
about an hour and a half in making the passage from wharf
to wharf. Under even these exceptionally favorable circum-
stances, however, the experience was by no means a pleasing
one. The steamer was moderately 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 steamers 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,
even with so smooth a sea, the spray was continually flying
over us and besprinkling the tarpaulins covering the bag-
gage, which was there piled in a huge mass without other
protection. We were finally driven aft among the discon-
tented passengers, who clustered in those spots which were
most protected from wind and spray. Such shameful lack
of accommodation, on an important line of travel, would
certainly not be as long tolerated in the United States as it
has been in the Dover and Calais route. There seems to be
no certainty, even 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 a tunnel beneath the straits, and the even more
chimerical plan (of Boutet) of bridging the channel, have
met with some pecuniary encouragement.

PARIS

seems as gay and its people as vivacious as ever; and,
except the sadly marred public buildings near the Tuileries
and the ruins 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 capitel, 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 revolution 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
scars are now rarely ob=erved, 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 civil records and
of some few other treasures, cannot be repaired. On the
whole, the city 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
seemingly happy as ever. A few sad faces and a few quiet
groups in the ca fés are the only evidences, beside the ruins,
which can be detected, of the terrible trials to which these
people have been subjected.

A glance at a few of the public buildings and monuments,
a drive along the banks of the Seine to view its beautiful
bridges, a ramble in the Jardin des Plantes, which gave an
opportunity to see something of the wonderful zodlogical
collection, and a walk through the beautiful Champs Elysées,
furnished pleasing employment for the greater part of a
day; but we still found time to call at the

ECOLE CENTRALE DES ARTS ET MANUFACTURES,

to inspect the buildings, to learn something of the methods
adopted in instruction, and to see the actual operation of the
system in the class rooms and work rooms. The building is
old, the class rooms rather dark and badly arranged, and the
apparatus by no means what we had anticipated. The sys-
tem of instruction is excellent. Our little party were unani-
mously of the opinion that young Americans need not desert
their own country to enter here. We will endeavor to visit
the Conservatoire on our return, and hope to see much more
there of the French system of practical instruction.

Early next morning, we were off for Munich, and were all
day riding through the heart of France—a beautiful and fer-
tile country. The necessity of planting trees is better recog-
nized here than at home; and, in all directions, as the train
moved rapidly through the pleasant country bordering on
the Marne and across to Strasbourg,long lines of flourishing
trees indicated the position of the wagon roads or the boun-
daries of the fields. At Meaux-sur-Marne is a fine cathedral,
several centuries o!d, where that noble French divine, Bos-
suet, officiated, and where he composed his still well known
works.

Just beyond Meaux, we noticed a large and neatly designed
frame house, forming almost as remarkable a contrast with
the general architecture of the neighborhood as the old
cathedral would be if seen in the heart of one of our western
wooden cities.

From Epernay and Chalons-sur-Marne, the road passes
through the champagne district, where is produced all of the
real champagne, although, it is said, far less than is drank
as champagne in the United States. The total production is
stated at rather less than 15,000,000 bottles; and, of these,
between 3,000,000 and 4,000,000 are 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
British. The road bed is good, but inferior to the English,
and the carriages 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 Stras-
bourg, it averages twenty-five miles an hour. The locomo-
tives are powerful and very well built, but have, to an
American eye, 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 svnrise, awakened
us, and we were able to see its fine old cathedral, to obtain
a glance at its fortifications, and to take our first look at the
Danube, as we crossed to the new town. The old battle
ground of Elchingen, where Ney gained such important
advantage over the Austrians in 1805, is very near, and
comes in sight as the town is left behind.

MUNICH

was reached in time for breakfast. It is an exceedingly
pleasant and interesting city, and its noble buildings and
splendid historical and art collections make it one of the
most attractive of European towns. The finest bronze cast-
ings made in Europe are produced here,and Munich bronzes
are the standard toward which Connecticut has so well
approximated in producing the beautiful bronze doors of the
Capitol at Washington. We 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 its institutions.

We were gratified by finding, in the public square, before
the National Museum, and face to face with the statues of
two Bavarian 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
science, 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 science 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 ago. In several of the large cham-
bers are specimens of those graceful and elaborate forgings
which gained for the smith of two or three centuries ago
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 puzzle the
modern blacksmith in their reproduction. A screw vice, two
hundred and fifty years old, precisely similarin general 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 ancient smiths were wonderfully skill-
ful workmen.

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

A visit to the Polytechnicum,the polytechnic school of
Munich, will always be remembered as one of the pleasant-
estevents of our trip. This splendid institution is supported
by the State. The building is more than 1,200 feet long, of
stone, in the laterrenaissance style, and beautifully adorned.
The collections in all departments are excellent, and, in that
of mechanics and engineering, very extensive. The space
available in this great edifice is already found too limited
for twelve hundred students, and the plans are nearly com-
pleted for additional buildings, although this one is not yet
finished.

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

VIENNA,
and the pleasing information that the United States section
is rapidly assuming a creditable appearance encourages the
belief that something interesting relating to it, as well as to
the Welt-Ausstellung as a whole, may be found for the next
letter. Our exhibitors are receiving compliments, we are
told, from all quarters for the excellent character and the
valueof the articles which make up our modest contribution.
R. H. T.
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The Hotchkiss Revolver Cannon,

The following is a translation, from the Revue d’Artillerie
of June, 1873, of a report of the trial of the Hotchkiss revolver
cannon at Satory, near Versailles, France :

Trials were recently made at the Polygon at Satory with a
revolving cannon invented by Mr. Hotchkiss, and destined
for the Italian Government. These experiments were for
the purpose of testing the mechanical value of this engine.
The new cannon has a caliber of 1'57 inches, and is es-
sentially different from all other mitrailleuses presented
up to this time, especially in firing a small cast iron shell
with a percussion fuze, the effect of which must be terrible
at long ranges.

A complete description of this cannon will be given later.
At this time, I shall only give some details concerning the
ammunition used. This ammunition is an explosive projec-
tile attached to an iron cartridge. The cartridge case is made
from a tinned iron tube, soldered, with one end turned down
to form a cup. This cup or tube is reinforced in the interior
by two iron cups, and fixed with three rivets on a 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 35 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 2°8 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 1‘4 ounces of powder. The cartridge,
loaded complete and primed, has a weight of 28?2 ounces.

The projectile does not seem to be fastened tight enough
in the cartridge case, as it can he 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 accidents, the cannon revolver was
placed in battery about 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 occurred. The cartridges were oiled previous to
firing. The cartridge shells did not show any damage by
firing, and can be reloaded and fired several times. One was
found unsoldered, but was not broken, and acted perfectly as
a gascheck, and it could, like the others, be used again by
being resoldered, which can be done without difficulty.

Only one misfire occurred, and the same cartridge was fired
on the third trial after missing twice. There was also only
one misfire with fuses. Generally, the projectiles passed
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. Theu 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 a 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 trial. It appeared at the first
shots, and increased rapidly. Without any doubt, it is to be
attributed 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 regulariy, 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 be expensive. This cannon will,
without any doubt, produce terrible effects at distances
approaching those of field artillery, and the explosive quality
of its projectiles assure to it a superiority over all other mit-
railleuses, as its fire can be rectified by observing the explo-
sions of falling projectiles. A. JOUART,

Capitaine @’ Artillerie.
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PERILS OF BALLOONING.—Frank K. King is reported to
have made a balloon ascension from Morristown, Vermont,
on the 4th of July. When he had risen to the hight of near-
ly three miles he encountered a snow storm, which so load-
ed the top of the balloon that it was driven down, and he
landed in a deep forest some eight miles distant. It took a
searching party, of 500 strong, forty-eight hours to find him.
He was discovered in a famishing and exhausted condition,
but had sustained no other injury.

rY

OF the eight Corliss engines in the Vienna exhibition,
two come from Switzerland, one from Belgium, two from
Germany, and three from Austria.
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IMPROVED CHAIN PROPELLER.

In the novel mode of propulsion to which our illustration
refers, it is claimed that a very large amount of bucket ca-
pacity is obtained, thus allowing of the use of a considera
ble percentage of power, and that the action of the device is
such that it is suitable for canal as well as for river and lake
navigation.

In the center of and lengthwise the boat, a channel is con-
structed, at either 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 belt or
other suitable contrivance, power
is applied to cause the rotation of
the wheels. Endless carriers, A, £
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 beingto
support the buckets against the
resistance of the water. The
braces are not attached to the
carrier, so that the latter bend-
freely around the wheels. The
power may be of any preferred
kind, and applied to either one or
both wheels as desired.

Patented through the Scienti-
fic American Patent Agency, Dec.
10, 1872. The inventor, Mr. John
Neumann, is the oririnator of
several other useful deviczs, and
attained some celebrity several
years ago by making a finely
executed copper statue of Wash-
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
159 South 9th street, Brooklyn (E. D.), N. Y.
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TUCKING ATTACHMENT FOR SEWING MACHINES.

The invention herewith illustrated is a device for form-
ing and sewing tucks at one and the same operation, and
also forinsuring a perfect uniformity in parallel lines, in tucks
and in spaces between tucks, 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
the mac'.ine, and Figs. 2 and 3 portions separated. A isthe
preseer foot, the upper end of wiich is hollow and can be

slipped on any cloth presser bar. This foot has a lateral
arm, B, on which is anindex plate; Cis the head of a temper
screw, by means of which the vertical guides, D, are adjust-
ed laterally, with reference to the presser foot. The opening
between these guides is more or less closed by means of two
set screws, shown at E, F is the end of the horizontal
guide, G, turned at right angles from its body and parallel
with the side of the presser foot and vertical guides. The
body of the horizontal guide is shaped as a loop, and works

in a dovetail on the index plate, H, engaging with the tem-
per screw, I. The slot represented in the shank of the index
plate serves to secure 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 lateraily by the temper screw, I, against the
side of the presser foot, sothat the needle will cumz near
the inner corner of the angle. A set screw secures the press-
er 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 tnruing the

————
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NEUMANNS CHAIN PROPELLER,

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

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 ‘nside 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 fabricis
made into a roil 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 then 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-
troduced in the tuck last made. The clothis again drawn
along until the strip or plate guide can be once more intro-
duced between the vertical guides, and thus continucusly 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 tbin plate rests in a tuck already made, stands
edgewise in the vertical guide opening, and travels parallel
at all times with the poirt, 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 footuntil the desired width is obtained and noted
onthe index plate. The distance from the needle to the outer
edge of the point, F, is the width of thetuck. To increase
the width of space between the tucks, the temper screw, C,
actuates the vertical guides, D, laterally trom the needle and
presser foot. When the desired width hasbeen reached, it
can be noted by the index on the lateral bar. The distance
from the vertical guide opening to the needle is the width of
space between tucks, The vertical guide opening can be
closed or opened to suit any desired thickness of stuff by
the screw, E. The plate guides are of any suitable material
similar in thickness to the mainspring of a watch.

The inventor claims for this device cheapness and sim-
plicity, and a sample of its work forwarded to us seemsto be
very neatly and accurately made.

Patented May 13, 1873. For further particulars regarding
tights, etc., address the patentee, Mr. Eugene Bouillon, care
G. Lavie, Box 1,093, New Orleans, La.

o
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IN one of the ancient Indian mounds in Oregon, examined
by H. A. Chase, he found among a great variety of stone
tools and implements, a hatchet or adze of brass, 4 inches
long, 3 inches wide at cutting edge, and 2 inches wide at
head. The aperture for the handle was through the side—
like a hoe. It may have been obtained from the wreck of
some ancient Japanese or Chinese junk; or possibly have
been made from copper and zinc, ores of which exist in this

neighborhood—Chetko river.
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Machine for Charging and Drawing Gas Retorts,

A machine for this purpose has been for sometimein suc-
cessful operation at the Dublin (Ireland) 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
thelids of the retorts of one row, the drawing machine moves
opposite to one retort, sends in therakes, 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 hinged toge-

ther and discharging in oppo-

gite directiens; so that, in turn-

- ing, the coals are spread well

= over the surface 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
charging machine, closing the
retorts. Two boys drive the
machines, one man filis the coal
into the hopper, and another
attends to the taking off and
putting on of the lids or doors.
The platformsof the machines
are now altered to the level of
the row of retorts to be drawn
and charged next, and those
operations proceed as befuce.
By these arrangements, the re-
torts are exposed to the action
of the atmosphere a much short-
er 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
a long 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 caprice of a scoop driver.
‘The coke must be raked out clean and a quantity cannot be
left in, as is often the case with manual labor when the eye
of the foreman 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 CRADLE AND ROCKING CHAIR.

This invention may be termed a nurse power economizer,
in that by its aid may be utilized the force developed by
that natural see-saw motion which nurses invariably take up
while crooning those peculiar and musically unwritable me-
lodies which are supposed to act as powerful soporifics upon
their infant charges. Instead of requiriag tbe handmaiden
or maternal 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 illustrated
she is provided with a rocking seat attached directly to the
latter, to which the undulatory motion of the Lody is thus
transferred.

The back of the chair is hinged to the seat and consequent-
ly may be folded forward thereupon. The seat is attached
to the standard, rocker, and arm of the outer side of the
chair; and when the back is turned down flat upon it, both
together may beshoved or telescoped into the cradle through
an opening made in the rear end and below the slats. The
upright portions of the cbair then fit snugly up against the
foot of the cradle. Suitable stops are secured to the back
standard to prevent the back from falling too far to the rear
when it is opened, and similar device:s keep the seat from be-
ing drawn out too far. Patented February 4, 1878, by Mr.
Ephraim Hambuger, of Detroit, Mich,
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BARON VON LIEBIG.

A skelch of the life of the illustrious chemist and author,
recently deceased at Munich, has alraady found place in our
columns, so that in presenting the accompanying excellent
portrait, reproduced from the pages of La Nature, we shall
allude chiefly to the nature and importance of the discove-
ries by which his name has been rendered for ever famous.

A single illustration will render clear the fundamental
idea which formed the basis of Liebig’s labors in agricultu-
ral chemistry, and which he has developed through all his
works. A field, for example, is cultivated aud fertilized
over a pericd of five years, and is required to produce suc-
cessive crops of potatoes, wheat, clover, wheat again, and,
during the last year, oats. The potatoes and wheat are sold ;
the clover serves to feed an ox, which similarly finds its way
to market. Now it is clear that the potatoes and wheat con-
tain phosphates and potash drawn from the soil, and that
the ox has formed 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
land and not returned. Without doubt, in animal manure,
a 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
small fraction of the quantity will restitution be made, and
therefore, if such a course be continued, the result will be
impoverishment, 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 terms its despoiling nature, and stigma-
tizing it as ‘¢ vainpire agriculture.” Not
content merely with giving warning of the
evil, he at once indicated a remedy, and
first advocated the use, as fertilizers, of
bones rich in phosphates. These he found
resisted decomposition in the soil, and pro-
duced little effect ; so he invented a mode of
tr-ating them before use with sulphuric
acid, thus creating one of the ruost pros-
perous agricultural industries, the fabrica-
tion of superphosphates. The results at
once obtained were marvelous. Ia England,
the turnip crop doubled, and the employ-
ment of the new fertilizer became general;
then it came into use in France, then Ger-
many, and finally in this country. The con-
sumption of superphosphates, however,
increasing, bones failed to afford an ade-
quate supply, and then the geologists, first
Nesbitt in England and Delanoy in France,
searched for and found new sources in the
mineral deposits of the earth.

Liebig was an indefatigable worker, con-
stantly advocating in his letters, his teach-
ings, and bis books, the necessity of utiliz-
ing the lost riches in sewage and waste re-
fuse. He cited the example of China, which
sustains a vast and dense population with-
out importation of any fertilizing material
for her land, and also of Holland and Al-
sace, where, by similar e rployment of
waste, the soil is made to give abundant
harvests, comparing both instances with the
prodigality of English agriculture, for the
sustenance 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-
sition, sometimes assumed by him, he found to be untenable.

To the precocity of Liebig’s genius we have already al-
luded. At nineteen years of age he was a doctor of medi-
cine, and at twenty one assumed a professorship in Giessen
university. Two years later l:e founded his celebrated labo-
ratory and school, which have since formed models for simi-
lar institutions throughout the world. If the motive which
underlaid 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 agriculture, and hence the instruction written for
the people and not for the savans. His was not thelanguage
of the theorist or student, addressed to his peers in learning,
but rather the familiar argument or practical views calcula-
ted to interest the indifferent and forcibly enchain the atten-
tion of a 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-
sen, of Mayer, and of Helmholtz, the world has talked of
Liebig; where the grand theories of the former need genius
to insure their application, his plain words point the way to
ready practice; and even though his labors, great as they are,
be exceeded by the greater works of his gifted countrymen,
still Justus von Licbig, his writings and his precepts, will be
remembered and heeded even so long as man shall seek his
sustenance from the bosom of his mother earth.
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PULVERIZED charcoal sprinkled over dressed poultry, after
the animal heat is expelled, will preserve it from spoiling
for sowue time in hot weather.

Augmentation of the Induction Spark.

Everybody is acquainted with the experiment which con-
sists'in placing in communication the two coatings of a Ley-
den jar with the two ends of the secondary wire of an induc-
tion coil. The length of the spar isreduced considerably,
but the brilliancy and noise are, on the contrary, increased.

I wished to see the effect of large insulated metallic surfaces,
placed in contact with the two ends of the secondary wire,
the two surfaces being separated from each other, so as not
to produce the effect of a condenser.

For metallic surfaces I took frames having each about
eleven square feet covered with silk, doubled with paper,
upon which had been fixed plates of tin. The spark burst
between two insulated points, which can be made to ap-
proach or recede from each other at will.

8o long as one or more plates of tin communicate with one
of the poles only, the spark is in no way modified; but so
soon as the other pole of the secondary wire is in contact
with the plates of tin of the same surface as the first, the
brilliancy of the spark increases andits length diminishes.
The inciease of the surface produces an increase in the bril-
liancy and the noise of the spark, and a new diminution in its
length. If one of the metallic surfaces be greater than the
other, the effect does not surpass that which two surfaces
equal to the smallest produce.

BARON JUSTUS VON LIEBIG.

The effect of the plate becomes more sensible by the drawing
near of the points of the excitor, and the spark breaks out into
a great number of tracks of fire; but if the distance of the
points is reduced to about one and a half inches, the eifect
of the surface seems to disappear.

When in place of the large metallic plates, metallic wires
or ribbons of tinsel are employed, three 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-
liancy and the noise of the spark.

The stronger the inductiou, the more marked the effect;
this is what I have proved lately, by means of a powerful
apparatus, which M. Ruhmkorff has been good enough to
place at my disposal. It is necessary to be careful, in order
to obtain the greatest possible effect, to make tke two ends of
the metallic ribbon communicate with each point. If the
ribbon be too long, it becomes necessary to establish a
greater number of similar communications.

In general the effects are the much more intense when the
insulated metallic surfaces are greater, more divided, and
the different parts are more separated from each other.—
C. M. Guillemin, in Journal de Physique.
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Effects of Air upon the Condensation of Steam.

The conclusions which Professor Osborne Reynolds draws
from a series of experiments are as follows:

1. That a small quantity of air in steam does very much
relard its condensation upon a cold surface; that, in fact,
there is no limit to the rate at which pure steam will con-

© 1873 SCIENTIFIC AMERICAN, INC

dense but the power of the surface to carry off the heat.

2. That the rate of condensation diminishes rapidly, and
nearly uniformly as the pressure of air increases from two
to ten per cent that of the steam, and then less and less
rapidly until thirty per cent is reached, after which the 1ate
of condensation remains nearly constant.

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

5. That by mixing air with the steam before it is used,
the condensation at the surface of a cylinder may be greatly
diminished, and consequently the efficiency of the engine
increased.

6. That the maximum effect, or nearly so, will be obtained
when the pressure of the air is one tenth that of the steam,
or when about two cubic feet of air, at the pressure of the
atmosphere and the temperature 60° F.,are mixed with each
pound of steam.

New Application of Electro=Plating.

Some three years ago, a working electro plater in London
discovered a process by which a 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 kas hitherto been deemed
impossible, without the intervention of cop-
per as a coating; and the process of tinning
thin sheets of iron so as to make them tin
plates is a familiar one. But to cover any
metal with tin by the use of the galvanic bath
is new. The invention is now in -practical
operation in Victoria street, Birmingham,
where the Electro Stanus Company, who own
the process, have their works.

The salammoniac requisite in the making
of tiz 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 burs 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. Immediately that
galvanicaction takes place, the articleis filmed
with the white metal, and according 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 brightuness 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.—Z%e Zn-
gineer.

Our readers will find the description of a
process analogous to this in the SCIEN'TIFIC
AMERICAN of July 15, 1871.

The American Paper Trade,

During the year 1872 there were in opera-
tion in the United 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, thereis to be added the usual working capital, twen-
ty-two and a halt per cent of the value of the mills, thus
making the total capital invested in paper making through-
out the country about $43,500,000. The mills employ
13,420 male and 7,700 female hands besides 922 chil-
dren, or a 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 317,387 tuns, valued at
$66,475,825. The total number of engines running is 3,293,
besides 299 Fourdrinier and 689 cylinder machines.—Paper
Trade Journal.

Forthcoming Exposition in Brooklyn, N, Y.

The success of the fair held, in the very limited space ot
the disposal of the managers, in Brooklyn last fall has in-
duced a committee of influential men in that city to announce
a more extended display, to be held at the rink on Clermont
avenue. Adjoining this building is the large armory and
drill hall of the 23d regiment, and we understand that ne-
gotiations are in progress 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. Itisto be hoped that the fair will be similarly
fortunate this year.

It is intended that the exposition shall remain 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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ENGINEERING NOTES.

[Extracts from papers read before the American Society of Civil Engineers.]

At a recent meeting of the American Society of Civil En-
gineers in this city, Mr. Joseph Whitney, C. E., of Cam-
bridge, Mass., read a paper on the subject of

LEAKAGES IN WATER PIPES.

He stated that some years since his attention was called
to this matter in Cambridge, Mass., where for a considerable
period the water supply had been gradually decreasing, thus
causing much inconvenience and insecurity in case of fire.
In a particular house, the water scarcely rose to the second
story at night or day. After enquiry, a series of observa-
tions were made with siphon pipe and pressure gage to de-
termine the cause, and wereconducted in themorning, when
the consumption was nearly nothing. Numerous very seri-
ous leaks were quickly found and closed ; and thus, without
any increase of size in the main, an additional head of 35
feet was secured, insuring a full supply to each house in
the locality. By continued experiments upon the pipes
throughout the city, nearly two hundred leaks, of from 1,000
to 2,000 gallons each per hour, were found. The necessary
repairs were made, and thereby the average daily consump-
tion per head was reduced from 85 to 35 gallons, which is
not more than one half that in most cities.

Leakage of this character may exist a long time without
being known; thus, it may start when the water is first let
on, and the water find a passage through some blind chan-
nel into the sewer; it will not be seen at the surface unless
that upward and outward is the easiest course.

It is quite probable that this subject concerns other cities,
and furnishes a satisfactory reason for the great increase in
the consumption of water, and the corresponding 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 least fifty millions were wasted through
unrecognized leaks into the sewers and surrounding rivers.
In Boston, more than severteen millions of gallons are sup-
plied, where eight millions should suffice.

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 Greenpoint, New York, pre-
sented a paper on the

ADAPTATION OF MECHANICAL 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 a bench upon a railroad of
twelve feet gage, and carries the mechanism for charging
and dischdrging ; and second, a series of buckets which, sus-
pended from an overhead or ‘‘pendent” railway, conveys
coal to the charging apparatus. The car is fourteen feet
square, and is propelled by an engine and boiler upon it. It
carries a meter which receives coal from the buckets and
deposits it in the charger. Themeter is ahorizontal cylinder,
divided longitudinally into three compartments or cavities,
such that each will contain enough coal for one retort. It
revolves intermittently at the base of ahopper orcoal pocket,
which receives the coal from the buckets, each cavity there-
in in turn being filled with coaland 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 automatically opened and closed,
so 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 the surfaces,
might clog the machine.

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

The discharger is a carriage similar to the charger. The
two are placed at opposite ends of the car, and the meter
between them. By an automatic device, threehoes or rakes
are simultaneously thrust into three retorts, dropped until
they rest on the retort bottoms, and then withdrawn, where-
by the coke is removed and discharged on to theretort house
floor, or into coke barrows. One tier of retorts may be
charged and the adjacent one discharged at the same, and
in a very brief, time.

The pendent railway consists of two single parallel rails,
ten feet apart, suspended from the retort house roof over
the railrcad before mentioned, and connected at the ends by
semicircular rails, thus together forming an endless line,
from which is suspended a series of coal buckets, attached to
a flexible steel belt by which they are separated at uniform
distances apart. The belt passes around horizontal drums,
ten feet in diameter,and placed one at each end of and
below the line, their vertical shafts being in thecenter of the
curved rails. One of these drums is an idler; theother, that

at the receiving end, is in a tower outside the retort house.
In its periphery are two openings, diametrically opposite,
which, by two inclined chutes, are connected with a fixed
cylindrical hopper or reservoir for coal above. The buckets
are vertical cylinders with one half of the upper part cut
away, so that when they are in contact with the drums their
axial planes coincide with the periphery. The space between
the bucketson the belt is equal to one half the circumference
of the drums.

When this apparatus is in motion, the buckets pass along
the pendent railway ; their openings are brought successively
in contact with the openings of the drums, so that the coal
conveyed by the inclined chutes from the reservoir drops
through them, the quantity being regulated by valves in the
chutes, worked automatically.

The buckets have hinged bottoms to drop downward, and
are opened when passing over the coal pocket on the car, at
the will of the operator, by releasing a catch; they are me-
chanically closed just before reaching the drum, where they
are filled.

The coal in the yard, after passing betweén sizing and
mixing rolls, is lifted to the reservoir over the drum by
elevators, similar to those used at Messrs. Hecker’s flouring
mills in New York.

The several parts of this apparatus can be worked inde-
pendently, and thereby accommodated to the varying demands
likely to be made upon it.

Ancient Construction,

Explorations at Nineveh have shown that, except for pav-
ing purposes, stone rarely entered into the construction of
the walls and buildings. They consisted of clay 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 be em-
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 weight would, to some extent,
render superfluous the employment of any adhesive sub-
stance at the joints. But this was not the case with the
bricks, which were nearly of a square form, 1 foot 4 inches
on the sides by 2 inches in thickness. The question which
remains unsettled is: In what degree of consistency were
these bricks at the time they were put together? Were they
sufficiently plastic to adhere together,or were they wetted be-
fore being used, so astosoften the mere surfaces which were
in contact ? 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 Assyrians had two varieties of
baked bricks; the one was regularly shaped, with parallel
faces, and the other of a trapzzoidal 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 employed 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 13
inches by 4} inches thick. A peculiar feature in these old
bricks isthat 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 diagonals or the direction of the sides 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 woussoir 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 a constructive material. Cop-
per was turned to account for the pivots or hinges of doors,
and lead was also rendered serviceable. Enamelled bricks
were common, and stucco was largely employed, as with us,
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 foundation, stone of a
building. A recent French explorer, M. P. Place, discovered
in a layer of fine sand underneath one of the monoliths of
the gates of Nineveh, a variety of different objects in mar-
ble, agate, and cornelian, which were cut and engraved, and
were, moreover, all pierced with a hole, as if they had origi-
nally formed part of a bracelet or necklace deposited at
the laying of the stone as coinsare deposited with us. While
well versed in the practice of earthwork, brickwork,and even
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masonry, the Assyrians were totally ignorant of the art of
construction considered in the light of an assemblage of
pieces of timber or iron. They could heap up materials so
as to cause the structure so composed to resist any outward
force by its sheer weight or inertie, 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 were too abundant
to call for economy in either one or the other.—Z7%e Engi-
neer.
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Steamm Power on the Canals,

A correspondent, W. J. B., of Ind., expresses his belief that
any m:eans of propelling canal boats in which the water is
used as a fulcrum would produce so great an agitation of the
water as to prevent their use. He proposes two continuous
rails on the bed of the canal, one for boats going in each di-
rection. The boats are to be fitted with driving wheels in
the center, with deep flanges, the axles of the wheels
resting on frames which could be moved up and down in
curves concentric with the main shaft of the engine. In ad-
dition to the weight of the wheel, pressure on the railmight
be given by steam cylinders which would slightly raise the
boat in the water. The boat could be guided by rudder wheel
with flanges, which should also work in a frame, variable to
suit the draft of the boat. Thus both wheels could 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 great disadvan-
tage under which horses work at the end of a long tow line,
from the oblique direction at ‘whichthe force has to be applied
(this being also considerably augmented by the necessity of
steering the boat from the tow path and running it obliquely
through the water), the boats on the Erie 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 mile, would be one
third of what it is now.

But the consideration that must have the greatest weight
is the increase of the freighting capacity of the canal. Almost
any plan that certainly secures this must have 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, be any objec-
tion. The whole expense would not probably exceed five
millions dollars forthe entire length of the Erie canal. Gen-
erally 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 force of 1,000
pounds, equal to the draft of twelve horses. 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, andthe unavoidable disadvantage of using paddle
wheels, acting as they do againsta yielding fulcrum. One
may &ppreciate this loss of power by walkingover a 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 materially 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 thedriv-
ing wheel being pressed down on the track on the bottom of
the canal.”

The Work of ; Circular 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 lamber. The saw mnever 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 a saw with
the same number of cutting points without sharpening in
any way, so says the Lumberman’s Gazette. This saw is
provided with J. E. Emerson’s improved bits or teeth. Their
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.

THE METALS OF THE SUN.—The latest researches by many
distinguished physicists have shown that the following ter-
restrial elements are present in the vaporous 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. Zinc. 14. Aluminum.
4. Iron. 10. Cadmium. 15. Titanium.
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SELF PROPELLING FIRE ENGINES.—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-
ten up.
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How to Improve the Appearance of Furniture,

Mr. G. J. Henkels, of Philadelphia, Pa., suggests that
when the polish on new furniture becomes dull it can be re-
newed by the following process: Take a soft sponge, wet
with clean cold water, and wash over the article. Then take
a soft 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
use a dry chamois on varnished work. If the varnish is de-
faced and shows white marks, take linseed oil and turpen-
tine in equal parts; shake them well in a phial and apply a
very smali quantity on a soft rag until the color is restored;
then with a clean soft rag wipe the mixture entirely off. In
deeply carved work, the dust cannot be removed with a
sponge. Use a stiff haired paint brush instead of a sponge.
The cause of varnished furniture be&)ming dull, and the
reason why oil and turpentine restore its former polish, it
willbe appropriate to explain. The humidity of the atmos-
phere and the action of gas cause a bluish white coating to
collect on all furniture, and show conspicuously on bright
polished surfaces, such as mirrors, pianos, cabinet ware and
polished metal. It is easily removed as previously directed.
The white scratches on furniture are caused by bruising
the gum of which varnish is made. Copal varnish is com-
posed of gum copal, linseed oil, and turpentine or benzine.
Copal is not soluble in alcohol as other gums are, but is dis-
solved by heat. It is the foundation of varnish, as the oil
is used only to make the gum tough, and the turpentine is
required only to hold the other parts in a liquid state, and
it evaporates immediately after its application to furniture.
The gum then becomes hard and admits of a fine polish.
Thus, when the varnish is bruised, it is the gum that turns
white, and the color is restored by applying the oil and tur-
pentine. If the mixture is left on the furniture, it will
amalgamate with the varnish and become tough, therefore
the necessity 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-
nished with varnish reduced, by adding turpentine, to the
consistency of cream. Apvly with a stiff haired brush. If
it does not look well, 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 fly of silvery white
color; the worm of the same is shaped like a chestnut worm,
and is familiarly known. Tt 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 a sofa or chair, gener-
ally between the back and seats of sofas, or under the seats,
where the vacancy among the springs affords a safe retreat.
It may make alodgment in one week after the furniture
is placed in the house. If such should be the case, in two
months the worm will appear; and the coatinual process
of procreation in a few months increases the number to
thousands. This moth has no season. It destroysin win-
ter and 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
crawls out and destroys the covering, if of wcolen or plush
material ; 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 outside back of sofas. There is no protection
against 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 under the seats, to prevent the fly from lodging.
This is an effectual preventive, and the only one known.
Cayenne pepper, Scotch snuff, camphor, turpentine, and all
other remedies for protection from the large moth are of
little or no avail against the furniture moths. Saturation
with alcohol will not destroy them when in a piece 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-
side ends and backs, where they congregate most, and ex-
posing to the air as much as possible. , Beat well with a
whisk or the open hand, and kill all the flies and worms
which show themselves.  This done often will disturb
them, and may make them leave the furniture, in their de-
sire to be left in quiet. When the furniture is free from
moths and is to be left during the summer months without
attent:on, it may be protected by camphor in small bags or
highly concentrated patchouli. The safest way is to have
the furniture well whisked twice a week. If the moths at-
tack the carpet, which they will first do under the sofas and
chairs, spread a wet sheet on the carpet and pass a hot flat
iron overit quickly; the steam will effectually destroy both
worms and eggs. If furniture is delivered in a dwelling
free from moths, the upholsterer’s responsibility ends there
and all rests with the housekeeper, as no tradesman can tell
whether the moth will atrack it or not. There are cases
where the furniture has been in use ten or twelve years
before being attacked. It would be as fair to hold the tailor
responsible for the safety of clothing from moths as to hold
the upholsterer responsible for the safety of furniture.

A STATUE of General Israel Putnam, by J. R. A. Ward, is
being cast in Philadelphia, Pa.

DECISIONS OF THE COURTS.

United States Circuit Court=--Northern District of
New York,
FIRE ARM PATENT.
THE BERDAN FIRE ARMS MANUFACTURING CO. 8. E. REMINGTON & SONS.
‘WOODRUFF, Judge:

I have very grave doubts whether the so-called device described in and
covered by the reissued patent upon which this suit is brought is patenta-
. The manner of constructing and securing the breech piece for a
breech loading gun, which formed the subject of the original patent to
Hiram Berdan, was, 8o tar as appears in this case, an originsal invention.
In procuring reissues of that patent the plaintiff, his assignees, have sought
to secure to themselves a monopoly of a curved surface on the hinge of the
breech piece, which was no teature of the inveuntion in what were its dis-
tinguishing teatures, but which was an obvious mcchanical necessity inci-
dental to the application of Berdan’s device, or to ite application of any
similar device, whenever the hinge gin is placed 80 hig . a8 to raise the sur-
face of the hinge above the line of the barrel. Cutting, away an obstruc-
{Aon it';o lt;}le introduction of the cartridge did not require invention—it was
nevitable.

But my conclusion in this case does not rest on the doubt so expressed. I
find as a fact established by the evidence that Berdan was not the inventor
of the curve in the hinge, which is the subject of the patent sued upon.

His invention neither contained nor contemplated this feature in the
breech piece. He did not contemplate placing the hinge pin so high as _to
render the curve necessary, nor did he give to the mechanics who, under
his partial supervision, constructed the model of his actual invention, or
the drawings from which hisfirst gun was made, any instruction or sugges-
tion embracing such a curve. The maklnf ot the curvein the hinge, when
that gun was in fact constructed, resulted from a departurefrownBerdan's
model by the workmen themselves, not by design, but_through inadver-
tence. hen the parts of the gun were completed and puttogether the
workmen found that either by a departure in the working drawings (made
by oneof them) from the model, or by a departure in the gun from the
working drawings, the hinge pin wasraised so high as to intertere with the
insertion of the gun barrel, and also to interfere with the insertion of the
cartridge, and they, therefore, as a matter of judgment, cut it awaﬁ: They
did it not to obviate a difficulty necessarily incident to the use of Berdan’s
invention, but a difiiculty created by the workmen themselves through an
inadvertent error and departure from Berdan’s contemiplated position of
the hinge pin. In short, he contemplated raising the hinge pin as high &s,
with the hinge in the ordlnary orstraight surface form, was conveniently
Erac ticable, an d they made under his direction both model and drawing of

isinventioninthat form;but when they made a gun they placed the pin so
high as to create the obstruction above referred teo, and they cut it away to
cure the apparent defect.

In this Berdan wasnot consulted. He was not present when its neces-
8ity in that gun was discovered, nor was he present when it was done. Ber-
dan did notinventit. If anythingin the nature of invention pertains to
it, that was done or made by the workmen without his knowledge.

The bill herein must be dismissed with costs.

H. M. Ruggles, for complainant.

Geo. Giford, for defendant.

States Circuit Court,===Southern District of
New York,
BILLIARD TABLE DESIGN PATENT.
HUGH W. COLLENDER ¥S. WILLIAM H. GRIFFITH.—THE SAME 08. THE SAME.

These two suits were submitted together on the same proofs. The one
suit isfounded upon a patent for a design for a billiard table; the other up-
on a copyright of an en%ravmg exhibiting a view of the same billiard table,
with its ornamentation by carving, etc.

Judge Woodruff held substantially as follows:

It being shown that tables with the sides beveled inward from the top
have been known before, a patent is void which claims the design of a bii-
liard table thus constructed in order thatthe player may advance his foot
farther under it.

It isa mere gues‘tion of judgment, not invention, how far the bevel shall
be carried, and a patent for the design of a biiliard table is not rendered
V%}llld lée%%usea much deeper bevel is shown in it than has been used in
other tables.

United

If a patent for a design covers the ornamentation shown in it, it is no in-
fringement to use the principal figure without the ornamentation.

.A person who publishes, by way ot advertisement, an engraving of an ar-
ticle he has on sale cannot by copyrighting it prevent others who have an
?qu?tl right to sell the article from using a similar engraving in advertis-
n .

'%he bills of complaint dismissed with costs.
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NEW BOOKS AND PUBLICATIONS.
INDUCTIVE INQUIRIES IN PHYSsIoLoGgY, ETHICS, AND ETH-
NoLoGY, relating to subjects of recent research and
speculation. By A. H. Dana. Price $1.25. New York:
A. S. Barnes & Co., 111 William Street.
This volume contains fifteen essays, all of which are of much literary
merit and show great and varied powers and high mental culture.

PRE-HISTORIC RACES OF THE UNITED STATES OF AMERICA.
By J. W. Foster, LL.D., Author of “The Physical Geog-
raphy of the Mississippi Valley,” etc. 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
volume, which was published just before his decease. Like all his previous
writings, it is clear and forcible in style,and bears in every page evidence
of learning and research. It is the last contribution to a most interesting
branch of study from ene of the most capable of the scientific writers of
this generation.

Inventions Patented in England by Americans.
[Compiled from the Commissioners of Patents’ Journal.]
From June 27 to July 3, 1878, inclusive.

CARPET.—T. Crossley, Bridgeport, Conn.

CHAMPAGNE TAP,ETC.—W.L. Gront, Boston, Mass.

DIsSTILLING RESIN, ETC.—R. Lloyd, New Orleans, La.

ExNGINE BRAKE.—O. Griininger, New Yerk city.

FIRE ARM.—W. R. Evans, Lynn, Mass.

INHALER.—C. D. Hunter, Marlborough, Mass.

LANTERN.—A. H. Cramp (of New York city), Willesden, England.

Loom.—L. E. Ross, Providence, R. I.

MAKING MIDDLINGS.—G. T. Smith, Minneapolis, Mirn,

NickEL PraTING.—H. T. Brownell, Hartford, Conn.

PRINTING CARPETS, ETC.—T. Crossley,Bridgeport, Conn.

PROPELLER, ETC.—B. T. Babbitt, New York city.

REAPER, ETC.—H. Lee, Beloit, Wis.

RoTARY PuMP.—L. Chapman, Collinsville, Conn.

SEWING MACHINE, ETC.—J. Ross, Philadelphia,Pa.

STEAM BRAKE, ETC.—J. F. Taylor, Charleston, S. C.

VALVE GEAR.—J. Tesseyman etal., Dayton, Ohio.

‘WATER CoLuMN.—J. N.Poage, Cincinnati, Ohio.

(Two patents.)

Recent Daevicwnw and Soveign Latents.

Improvement in Attaching Metal Caps to Glass, etc.

Cecil B. Jenkins, New York city.—This invention for attaching caps,
lamp tops, covers, etc., to glass and porcelain articles consists of one or
more metaldisks, having slotsfromthe center hole, forming elastic projec-
tions which impinge the glass or porcelain forcibly, by having the hole
made in the disk slightly smaller than the object to which the cap orother
artlcleis secured, and hold better than the plaster fastenings now in use.
Thiskind of fastening is cheaper than the plaster, and it has the advantage
of allowing the taking off the cap or other article and putting it on at any
time, without any more labor than is required to put on any ordinary loose
metal cap.

Improved Whip Socket.

James H.Young,Newburgh, N. Y.—The object of this invention is to fur-
nish for wagons of all kinds an improved whip socket, which firmly grasps
the whip therein, so that the loss of whips and other annoyances arising
therefrom may be prevented. Bunches of bristles extend radially from
the circumference toward the center of the socket, leaving a suitable space
in the center. The whip end enters easily therein andistightly embraced
by the bristles, which spread and offer sufficient resistance against the dis-
connection of the whip from the socket till taken out by the driver.

Improved Hunting Jacket.

Jean Garaud,New York city.—The object of this invention is to furnish
to sportsmen a hunting dress to which a cartridge pouch is attached to the
back insuch a manner that the cartridges may easily and conveniently be
carried and taken out for the purpose of loading thegun. The pouch may
also be detached and carried on the shoulder. Theinventionconsists of an
additional lining on the back, with side openings and lapels for the attach-
ing of the pouch, which is constructed with a leather strap, 8o as to be de-

tachable.
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Improved Ash Leach.

John W.Kernodle andAdam H. Haun, Lebanon,Ind.—Thisinventionre
ates to means for the leaching of ashes 8o as to secure the lye without
danger of fire, and consists in a metallic covered cylinder, scalloped at the
ower end to allow the lye to flow therefrom, and a metallic inclined trough
upon which it rests, and by which the lye is conveyed to a suitable recep
tacle.

Improved Lamp Chimney Supporter.

‘Willlam Mears and Henry Davies, Newport,Ky.—The object of this inven-
tion is to construct a device by which the globes of side and center lamps
of railway passenger cars may be easily changed without disturbing the
lamps, for the purpose of cleaning the same or substituting new ones with-
out delay. The invention consists of a cylindrical tube connected by brack-
ets to the sides or top of the car, which tube incloses the sliding metallic
chimney resting on the globe, and allows the same to be set to any desired
position by means of wedge or spring clamp arrangement.

Apparatus for Burning Liquid Fuel and Generating Steam.

William T. Scheide, Tidioute, Pa.—A cylinderof suitablesizeand strength
hasin its center a combustion tube. This tube is open at the bottom, and is
partially filled with broken fire brick, or other incombustible material. The
annular space between is filled with water. In the combustion tube or
chamber, liquid fuel, or any fuel that burns without leaving a solid ash,
is used, and isintroduced through a tube by means of a force pump. Airis
forced in through a tube which surrounds the fuel tube. The fuel and air
are forced into the fire chamber together and ignited. The current or cur-
rents produced are sufficient to force the entire products of combustion up
from the bottom of the combustion tube and through the water, thereby
generating steam. By this apparatus it is claimed that the entire heat gen -
erated is utilized. The incombustible material placed in the combustion
tubetends to break theflame and protect the tubefrom the effectsof heat.

Improved Heating Range.

John Lawlor, New York city.—This invention consists in a certain
arrangement of dampers and deflecting plate with relavion to compart-
ments at the side of the air heating chambers of the range,whereby the direc.
tion of the currents of heated gases and other products of combustion may
be controlled so as to increase the temperature either in said air chambers
or in the ovens which are supported above the body of the range proper.

Improved Pantaloons.

Frederick T. Hoyt, Brooklyn, N. Y.—It is proposed, in this invention, to
employ elastic straps on the pantaloons, at the back,for buttoning them to
the jacket, to compensate for the increasein the length of the back when
the wearer bends forward, and thus allow of fitting boys’ pantaloons as
nicely as those worn by older persons.

Improved Truss Bridge.

Daniel C. Bower, Troy, Ohio.—This invention has for its object to furnish
an. improved bridge. The lower and upper chords are made double
treble, or quadruple, according as less or more strength is required. In the
spaces between the strands of the chords are placed dovetailed blocks,
through which blocks pass the vertical rods to bind the chords to each
other. The rods also pass through triangular blocks,against which the ends
of the braces rest. The upper 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 said
chord. The braces upon each sice of the @entral braces are placed parallel
with said central braces, the upper end of each outer brace being directly
above the lower end of the adjacent inner brace. By this construction, the
bridge has no counter braces, and the weight is thrown from the center of
the bridge frombrace to brace to the abutments, so that the bridge cannot
sag in the center.

Improved Rotary Stamp Canceler.

‘William Schacht, Brooklyn, N. Y.—The object of this invention is to fur-
nish to brewers and others a convenient apparatus for canceling internal
revenue and other stamps in a quick and expeditious manner, near the cen-
tral part of thesame. 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 is the printing roller. The ink receptacle is
provided with a narrow outlet at its lower end, opened more or less by
means of a sliding gate. An ink distributer, of suitable material, is hung
near to, and in contact with, the inking roller. The printing roller has side
shoulders which, in connection with a pressure roller,carry the stamp strips
through, so that the stamps will successively be canceled by the rotation
of the roller. The lid has a recess slightly conical, from the inside toward
the outside, for the insertion and adjustment of the changeable types for
dates, etc. Nocutting of the paper of the stamps is produced.

1lmproved Lamp.

Riverius Marsh, Flushing, N. Y.—This invention consists of a metal lamp
top so constructed as to form an oil receiver or drip cup at the connection
where the burner is attached, also an inverted collar for the attachment of
the safety tube, and also a collar for attachingitto the collar or neck on the
top of the glass reservoir, by screwing on or otherwise. A vent also is pro-
vided for the escape of the gas, all so as to form a strong, ornamental, and
protectingdetachable metal portion for the lamp.

Improved Binder tor Loaded Wagons and Sleighs.

Jacob Paff, Lawrenceburg,Pa.—The object of thisinvention is to improve
the means now in use for bindingloads of lumber, logs, rails, and similar
loading. The binder is placed on top of the load. The ring of a chain is
attached to an arm and passed through the fork of the lever and around the
load. A pivoted hook, when the leveris carriedforward,now takes hold of
the end of the chain. Then the lever is brought back, thus bringing the
ends of the chain together and binding the load. If the chain is too long, it
is brought within a slot in the hook, which holds it while a new hold is
taken by the lever. To unbind the load the arm is raised, which allows the
ring of the chain to slip off. When the load is bound, the chain is held by
the slotted hook and the arm, so that the lever is reversed, and its small end
may be used for raising the arm. This improvement does away with the
old binding pole, andmay be applied in one fourth of the time.

Improved Cooking Stove.

GeorgeMcAdams,Vevay, Ind.—The object of thisinvention is to furnish
a cooking stove, constructed in such a manner that the different parts may
be easily packed and shipped, to be mounted by any tinsmith, and the parts
exposed to the fire easily replaced. The oven is placed below the fire box,
and supplied with a steady uniform heat around both sides. The invention
consists in the combination of sheet and cast iron parts in such s manner
that the front, back, and top plates are of cast iron, the side and bottom
plates of sheet iron, the interior parts, also, being of sheet iron and cast
iron,and connected by wedge strips of sheet or solid iron. The flues are
arranged so that the draft carries the heat from the fire box around the
oven and below the bottom of the sgame up the chimney.

Improved Circulating Valve for Fire Engines.
Charles A. Hague, Hudson, N.Y.—The case is attached to the discharge
chamber of a fire engine by a screw, and a pipe is attached with the suction®
When the pressure rises in the discharge® by the shutting off of the escape s
the water, acting on a small valve, lifts it against a spring and acts on the
top, thus forcing down another valve and opening a passage through which
the water escapes from the discharge to the suction, and thus relieves the
pressure in the hose. The valve is held up, when not subject to water
pressure, by a spring, and may be adjusted for different pressures or differ-
ent pumps. This deviceis claimed to be more instantaneous in action than
arelief valve.

Bracing and Reintorcing Legs of Chairs, etc.
George Francis Dawson, Washington, D. C.—This invention consists in g
novel mode of bracing and reinforcing the legs of rotary chairs, by forming
thereon heads, which are nicely jointed together and held by aflanged plate

at top and bottom, together with a nut on the tubular screw socket.

Improved Boot and Shoe Sole.

‘Wendell Strasser, Taylorsville, O.—This invention relates to wooden
soled shoes, for skating or walking purposes, and consists in a peculiar
method of applying double nails in fastening the uppers of shoes to the soles
80 as to form, practically, a metallic thread, which mmakes the article of

manufacture to all intentsand purposes a sewn shoe.
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Improved Potato Digger.

Henry M. Dowd, Saratoga Springs,and Willis W. Dowd, Jr., North Gran-
ville, N. Y.—An endless carrier has teeth or fingers arranged in rows across

t, atsuitable cistances apart, fortaking the potatoes from the scraperand
carrying them up so as t., deliver them into the hopper. The scraper or
shovel consists of a straight wide plate of steel extending horizontally
between the side pieces and transversely to the longitudinal direction of
the machine, with the front edge sharpened and slanting downward con-
siderably. The rear edge of the scraper has parallel bars attached to it,
which are for allowing the earth raised up with the potatoes to fzll back,
while retaining the potatoes to be taken by the fingers of the carrier, which
are caused to rise up between these bars. The side pieces, to which the
scraper is attached at the ends, are extended rearward and upward so that
the carrier works between them to receive all the potatoes forced up on
the bars, and the lower edges constitute runners for gaging the scraperand
maintaining it in the required position relatively to the carrier. By suit-
able arrangement of apparatus for raising and lowering the scrap:r and
carr’er, the scraperis raised vertically or very nearly so, and maintained
horizontally. Thetruckwheelsare made large to support the frame high
enough to provide sufiicient space under it for the raising of the cirrier
and scraper and helding them to be transported above the ground, so that
the evener, to which the team is hitched, can he suspended below the frame,
and yet be high enough to work prcperly. The draft is applied directly to
the scraper and, through it and the suspending devices, to the truck;and a
chain connection and the mode of suspending the evener and draft bar
allow of the raising and lowering of the scraper and carrier, and also allow
the scraper the freedom for swinging required while at work.

Improved Washing Machine.

Edw‘n 8. Bliss, Richburg, N. Y.—This invention has for its object to fur-
nish an improved washing machine of that class in which the clothes are
washed by alternately saturating them and passing them between rollers
by which the water is pressed out, carrying the dirt with it. The lower
rollers revolve in bearings in the standards and the upper orpressureroller
revolvesin bearings which slide up and down in slots in the upper part of
the standards. A bar,the ends of which fit into the slots, rests upon the
tops of the brarings. Two elastic bars are arranged above the bar and con-
nected with loops, the ends of which are pivoted to the outer sides of the
standards. The pressure of the spring isregulated by moving the loops out
or in upon the projecting ends of the spring bars. A guide apron or belt
passes around therollers. By suitable devices the machine can be quickly
attached to and detached from the tub,and when attached will be firmly
and securely held.

Improved Spinning Mule.

Thomas H. Rushton & Robert Touge, Bolton, Eng.—The object of this
invention is to simplify the gearing of hand and self acting mules for pro-
ducing the after stretch and for giving motion to the front roller during
the twisting at the head ; also, to render self acting mulessuitable for spin®
ning fine numbers ; secondly,in an improved arrangement of mechanism
for locking the fallers and for unlatching the *long lever,” forming parts
of a self acting mule.

Improvement in Propelling Canal Boats.

William F. Miller, East Walpole, Mass.—This invention is an improve-
ment in the class of canal boat propellers wherein a vertically adjustable
wheel is arranged to run on the bottom of the canal, or a rail laid thercon ;
and consists in the connection of a locally fixed driving gear with the rotary
vertically sliding driving shaft of the propelling v heel,and in the arrange-
ment for throwing the mechanism by which the w. cel is raised in and out
of gear.

Improved Boot Jacli.

Horace Arnot, Barclay, Pa.,assignor to himself and G. W. Dickey, of same
place.—The object of this invention is to furnish a boot jack, which takes
hold firmly of the boot at toe «und heel,and allows its easy puliing off. This
invention consists of two jaws with inclined slotted parts, which grasp the
heel by the action of the foot on a pivoted U-shaped rod frame guided
therein.

Improved Broom.

John D. Bell, Wattsborough, Va.—This invention relates to the construc-
tion of brooms, and consists in a wooden handle with a tapered end, and a
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 socket. The tapered end of the handle is then forced down among
them, thus wedging them between itself and the inner sides of the socket.
‘When the brush needs renewal the screws which are used to secure the
socket and handle together are removed, the handle withdrawn, and the
stumps of the corn extracted. The socketis then refilled as before.

Improved Reversible Harrow Teeth.

George W. Hurst,Avon, O.—This invention cousists in providing a harrow
tooth with two arms or shanks, which, forming an angle with the tooth,
are attached on different sides of the longitudinal bar of harrow frame, and
thus braceit in two directions.

Improved Sawing Machine.

George Marshall, New York city.—This invention relates to an improve-
ment in the mechanism for shding the bearings of the saw mandrel in a
rippiag and cross cutting machine ; and consists in tie connection of the
siiding carriage and its belting with a powerful foot lever and friction
rollers, by which the saw can be moved and operated in both directions,and
adjusted rapidly for the d:fferent purposes to which the machine is appli-
cable. .

Improved Combined Scissors and Tape Line.

Margaret J. Stubbings, Youngstown, O.—The object of this invention is
to combine the common scissors or shears with a spring tape measure so
that, by the increased convenience in handlingand readiness of having both
within reach, a very useful and practical instrument is produced. The in-
vention consists in placing the center of the tape line case on the extended
serew pivot of the scissors, so that both instruments can be used without
interfering with each other.

Improved Kindling Wood Cutter.

Nicolas Sonnichsen, San Francisco, Cal.—This invention consists of a
knife with a handle attached to a vertical frame, which is applied to some
convenient placein the kitchen or other place,and has several step-like
rests supporting the wood, which is split by the pressure of the knife
upor it.

Improved Earth Auger.

Andrew Sorg & Samuel C. Bollmwan, Decatur, Ind.—The object of this in-
vention is to construct an earth borer which serves at the same time as a
receptacle for carrying up the ground from the bore hole. The invention
consists in a cylindrical body or receptacle, with cutting teeth at the lower
end, which is applied to the end of the bore shaft,and composed of two
parts, the smaller of which is pivoted to the largerin such a manner that by
suitable rope connection the pivoted part acts against the main part, em-
bracing the earth between them, to be lifted out.

Improved Cgrving Machine.

Henri Thomas, Brooklyn, E. D., N. Y.—In this fmnproved carving machine
two centering holders are employed, one for holding the pattern and the
other the work, on sliding beds 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 therefrom to the front side. Above these are the tool
and guide ordictator, which hangs vertically from their supports in the
free ends of ho-izontal arms which are pivoted to a block over the table
near where the ways of the holders meet, in such an arrangement that they
traverse the work and pattern in the longitudinal axes of the center hold-
erd. The work and pattern traverse the paths in which the tool and guide
swing, so that the requisite motions are obtained for the toolsto act on all
parts of any surface in the holders. Different sides or surfaces are pre-
sented oy turning the work and pattern in the holding centers. The block
to which the pattern and tool arms are pivoted is made to slide vertically
on asupport, with a screw under the control of the operator; the arms of
the tool and gutide are also at the control of the attendant by means of a
sliding block to which they are connected, for being swang to move the
tools, as requlted 1a the progress of the work; and the bed plates of the
center holders are caused to swingforwardand backward on their ways by
#ahandecrew and a traversing nut, to which they are suitably connected.

Improved Mop Wringer.

James H. Newton, Paxton, I11.—The object of this invention i8 to furnish,
in connection with the mop in common use, an effective wringer, by which
the cloth may be wrung dry without the use of the hands. The invention
consists in the arrangement of the mop with rollers having spiral springs
in theirinterior,in connection with a sliding piece and strings,by which
the mop is drawn through the rollers and pulled back again for use by the
action of the roller springs.

Improved Combined Furnace and Steam Generator.

Oliver W. Ketchum, Toronto, Canada.—This invention consists in a mode
of producing a continuous combustion of fuel in the furnace of a steam
generator (after ignition) by forcing one or more currents of air upon it.
Italso consists in conveying theheat and products of combustion (after
passing through a horizontal flame chamber) to the water in the boiler by
means of a pipe constructed so as to curve upward from the flame chamber
above water mark, and return below water line, passing through the boiler
horizontally : nd discharging into the water through pipe having perfora-
tions which increase in size and number towafd the ¢nd. The invention
also consists in providing the boiler on the inside with concave projections
running through its length on both sides above the pipes referred to, and
ahove the water line, so that the ebullitions of water above said pipes, and
caused by escape of gas, are thrownbackinto the middleof boiler. It also
consists in providing the dome of boiler with concave pieces of iron rest-
ing one upon the other, constructed with spaces between each and between
the sides of dome, to act as additional deflectors.

Improved Aunimal Trap.

Jacob Merchen, Brookville, Ind.—The object of this invention is to fur-
nish to farmers and others a mole trap, durable on account of the strong
and substantial parts. The invention consists of two legs with a collar at
each end, connected by a strong spring of plate metal. A piece of square
metal is wedged between the smooth legs, so that the slightest touch will
close the legs with strong force, capturing or killing the animal within
reach.

Improved Package for Caustic Soda or Alkali.

Henry B. Hall, New York city.—This invention 2onsists of a metallic eup
of soft iron, lead foil, or lead and tin, or other alloys of lead, or the metal
known as Crooke’s patent foil,which is composed of lead and tin in strata,
the lead being in the inside and the tin on the outside. In this the
canstic alkali is poured in a liquid state, and inclosed and sealed by a cover
of melted resin poured in after the alkali has solidified butbefore it bhas
quite cooled, the resin being tempered to correct its brittleness; any other
gummy substance capable of sealing the mouth of the cup airtight will
answer as well.,

Improved Combined Collar and Cravat.

Frederick D. James, Tamwor th, N. H.—This invention has for its object
to produce a simple combination of bow,cravat or neck tie,and collar, be-
ingmore particularly intended for use onpaperor part paper collars, though
applicable to other kinds. The invention consists in constructing the col-
lar with projecting flaps at the ends of its outer fold, for forming the base
of the cravat,and with a projecting T flap at one end of itsinnerfold for
trming the outer part of the collar, the T flap having several button holes
to allow its parts to be fastened to the same stud by which the collaris
held to the front of the shirt.

Improved Stave Machine.

Benjamin W. Warner, Rome, N. Y., assignor to himseclf and Albert E.
Smith, of Utica, N. Y.—This invention consists of a pair of tapering and
beveling cutters for tapering and beveling the edges of the stave, 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 Carriage.

Francis Snyder, New York city.—This invention has for its object to fur-
nish a combined perch and spring for a child’s carriage, which, should the
wheel strike an obstruction, will spring longitudinally, so that the body of
the carriage will not be stopped with a sudden shock. The invention con-
sists in bending t':e ends of the perch upward and inward into the form of
the letter C, and pivoting the same to the toe irons attached Lo the carriage
body.

Value of Patents,

AND HOW TO OBTAIN THEM.
Practical Hints 1o Tnventors,

ROBABLY no investment of a small sum of money brings a
greater return than the expense incurred in obtaining a patent
even when the invention is but a small one. Larger inventions
are found to pay correspendingly well. The names of Blanchard,
Morse, Bigelotw, Colt, Ericsson, Howe, McCormick, Hce, and
others, wko have amassed immense fortunes from their inven-
tions, are well known. And there are thousands of others who
haverealizedlarge sums from their patents.

More than FIFTY THOUSAND inventors haveavailed themselves
of the services of MUNX & Co. during the TWENTY-SIX years
acted as solicitors and Publishers of the SCIENTIFIC AMERICAN.
Thev stand at the head in this class of business: and their large corps
of eisistants, mostly selected from the ranks of the Patent Office: men zap-
able of rendering the best service to the inventor,from the experience prac-
tically obtained while examiners in the Patent Office: enables MUNN & Co.
to do everything appertaining to patents BETTER and CHEAPER than any

other reliable agency.
HOW TO & >
OBTAIN dm some invention which comes
to this office. A positive an-
swer canonly be had by presenting a complete application for a patent to
the Commissioner of Patents. An application consists ¢f a Model Draw-
ings, Petition, Qath, and full Specification. Various official rules and for
mal:ties must a_so be observed. The efforts of the inventor to do all thic
busiaess himself are generally without success. After great perplexity and
delay, he is usually glad to seek the aid of persons experienced in patent
business, and haveall the work done overagain. The best planis to solicit
proper advice at the beginning. If the parties consulted are honorable men,
th2 Inventor may sat2ly confide his 1deas to them they will advise whether
th2 improvement is p.-obably patentable,and willgive him all the directions
needfui to protect kis rights.

This 1s the closing inquiry in
nearly every letter, descril ing

How Can X Best Secure My Invention ?

This i8 an inquiry which one inventcr naturally asks another, who has had
some experience in obtain‘ng patents., His answer generally is as follows.
and correct:

(onstruct a neat model, nct over a foot inany dimension—smaller if pos.
sible—and send by express, prepaid, addressed to MUNN & C0.,37Park Row,
New York, together with a description of its operation and merits. On re-
ceipt thereof, they will examine the inivention carefully, and advise you as
to its patentability, free of charge. Or,if youhave not time, or the mean:
at hand, to constrnct a model,make as good a pen and inksketck of the
improvement as possibie and send by mail. An answer as to the prospect
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of a patent will be received, usually, by return of mail. It is sometimes
best tonavea search made at the Patent Office. Such a measure often save
tbe cost of an apjlication for a pateut.

Preliminary Examination.

In order fo have such search, make ouc a written description of the inven
tion, in your own words, and & pencil, or pen and ink, sketch. Send these
with the fee of §5, by mail, addresz>d to MUNN & Co., 37 Park Row, and in
due time you willreceive an acknowledgment thereof, followed by a writ
ten report in regard to the patentability of your improvement. This special
searchis made with great care, among the models and patents at Washing-
ton, to aseertain whether the improvement presented i3 patentable.

Rejected Cases,
Rejected cases, or defective papers, remodeled for parties who have made
applications for themselves, or through other agents. Terms moderate
Address MuNN & Co., stating particulars.

To Make an Application for a ¥Patent,

Theapplicant tor a patent shouid furnfish amodel of his invention if sus-
ceptible of one, although sometimes i* may be d'spensed with; or, if the in-
vention be a chemical production, he must furnish samples of the ingredi-
ents of which his composition ~onsists. These should be securely packed
the inventor’s name marked ¢n them, and sent by express, prepaid. Smal
models, from a distance, can often be sent ciieaper by mail. The safest
way to remit money is by a draft, or pos al order, on New York, payable to
the orderof MUNN & Co. Persons who live in remote parts of the country
can usually purchase drafts from their merchants on their New York cor-
respondents.

Caveats.

Persons desiring to filea caveat canhave the papers prepared in the short
est time, by sending & sketch and description of the invention. The Govern-
ment fee for a caveat is $10. A pamphlet ot advice regarding applications
for patents and caveats is furnished gratis, on application by mail. Address
MUNX & Co., 37Park Row, New York.

Reissues,

A reissue Is grapted to the original patentee, his heirs, or the assignees of
the entire interest, when, by reason of an insufiicient, or defectie specifica-
tfon, the original patent is invalid, provided the error has arisen from inad-
vertence, accident, or mistake, without any fraudulent or deceptive inten-
tion.

A patentee may, at his option, have in his reissue a separate patent for
each distinct part of the invention comprehended in his original application
by paying the required fee in each case, and complying with the other re-
quirements of the law, as in original applications. Address MUNN & Co.
37Park Row, torfuli particulars.

Design Patents.

Foreign designersand- manufacturers, who send goods to this country
may secure patents here upon their new patterns, and thus prevent others
from fabricating or selling the same goods in this mar'.et.

A patent for a design may be granted to any person, whether citizen or
alien,foranynew and original design for a manufacture. bust, statue, alto
relievo, or bas relief; any new and original design for the printing of wool-
en, silk, cotton, or othier fabrics; any new and original impression, orna-
ment, pattern, print, or picture, to be printed, painted, east, or otherwise
plar-ed on or worked into any article of manufacture.

Design patents are equally as important to citizens as to foreigners. For
full particulars send for pamphlet to MUNN & Co., 37 Park Row, New York.
Forecign Patents,

The population of GGreat Britain is 31,000,000; of France, 37,000,000: Bel-
gium, 5,000,000; Austria, 36,000,000: Prussia, 40,00,000; and Russia. '70,000,000.
Patents may be se.ured by American citizens in all of these countries.
Nuw is the time, w hile business is dull at home, to take advantage cf these
immense foreigr fields. Mechanical improverients of all kinds are always
in demand in Europe. There will never be a better time than the present
to take patents abroad. We have reliable business cennections with the
principal capitals of Europe. A large sharz of a1l the patentssecuredin
toreign countries by Americans arc obtained throussh our Agency. Address
MUNN & Co., 37 Park Row, New York. Circulars with full information on
foreign patents, furnished free. :

Value of Extended Patents,

Didpatentees realize the fact that their inventions are likely to be more
productive of profit during the seven years of ¢:xtension than the first full
term for which their patents were granted, we think more would avail them-
selves of the extension privilege. Patents graated prior to 1861 may be ex-
tended for seven years, for the benefit of the iaventor,or of lis heirsin case
of the decease of the former,by due applicatisn to the Patent Office,ninety
days before the termination of the patent. The ex%ended time inures to
the benefit of the inventor, the assignees uader the first term having no
rights under the extens.on, except by special agreement. The Government
fee for an extension is $100, and it is necessary tvat goodprofessionalservice
be obtained to conduct the business hefcre the Patent Office. Full informa-
tion as to extensions muy be had by addr2ssing MuNN & Co.,37Park Row.

Trademarks.

Anyperson or firm domiciled in the United States, or any firm or corpora-
tion residing in any foreign country where similar privileges are extended
tocitizensof the United States, may register their designs and obtain pro-
tection. This is very important to manufacturers in this country, and equal-
ly so to foreigners. For fullparticulars address MUNN & Co., 87 Park Row
New York.

Canadian Patents.

On the first of September, 187, the new patent law of Canada went into
force,and patents are now granted to citizens of the United States on the
same favorable terms as to citizens of the Dominion.

In order to apply for a patent in Canada, the applicant must furnish a
model, specification and duplicate drawings, substantially the same as in
applying for an American patent.

The patent may be taken out either fcr five years (government fee $20) or
for ten years (government fee $40) or for fifteen years (government fee $60).
The five and ten year patents may b2 extended tc the term of fifteen years
The formalities for extension are si*nple and not expensive.

American inventions,even ir already patented in this country, can be
patented in Canadaprovided the American patent is not more than one year
old.

All persons who desire to take out patents In Cauada are requested to
communicate with MUNN & Co., 37 Park Row, N. Y., who will give prompt
attention to the business®nd furnish full instruction.

Copies of Patents.

Persons desiring any patent 1ssued from 1836 to November 26, 1867,can be
supplied with official copies at a reasonable cost, the price depencing upon
the extent of drawings and length of specification.

Any patentissued since November 27, 13¢7, at whizh time the Patent Office
commenced printing the drawings and spe 2itications, may be had Dy remiit-
ting to this office $1.

A copy of the claims 6f any patent issued since 1836 will be furnished
for $1.

‘When ordering copies, please to remit for the same as above, and state
name of patentee, title of invention, and dateé of patedt. Address MUNN
& Co., Patent Soliciters, 37 Park Row, New York city.

MuUNN & Co. will be happy to see inventors in person, at their office, or to
advise them by letter. In all cases, they mray expect an honest op nion. For
such consultations, opinions and advice, %0 charge is made; Write plainly
do not use pencil, nor pale ink: be brier.

All business committed to our care, aad all consultatious, are kKept secret
and strictly confidentinl.

In all matters pertaining to patents, such as conducting interferences;
procuring extensions, drawing assignm :nts, examinations into the validity
of patents, etc., special care and attention is given. For informatioh, and
for pamphlets of instruetion and advice

Address

MUNN & CO.,
PUBLISHERS $CIENJTFIC AMERICAN,
37 Park Row, New York,

OFFICE IN WASHINGTON—Corner F and 7th streets, opposite
Patent Office
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Business andl Levsonal,

The Charaqeror Insertion underthis head i8 $1 a Line.
The Fagin Flour Mill, Newark, New Jersey,
has been purchased by Messrs. F.G.« I. N.Van Vleit,
of New York, for a Malt House. All the Machin.ry is for
Sale—nearly new, and in perfect order—being one 500
Horse Power Eng ne, with Condenser and 25 ton Fly
‘Wheel, made by Hewes & Phi lips, and has given best re-
gults ever attained, making Flour with 18 1bs. coal to
the barrel. Also, 20 Runs French Rurrs, made by Baxter
& Co.,of Chicago, 4 ft. 6 in. diameter—1 Corn Mill, made
by John T. Noye, 36 in.—8 Smut Machines—4 Fagin Brush
Smutters—4 Trimmer Separators—6 Bran Dusters—1 Mat-
tison and 3 Taggart Packers—1 Barre! and Man Elevator
for 9 Stories—Conveyors,Elevators,Belts, Pulleys,Gears,
Frictions, Reels, Screens, Bolting Cloths, etc., etc., etc.
This Mi 1 hasmade only about 200,00 barrels of Flour,and
the Stones are better than new. Attention of Millers
and Millwrights throughout the country is called to this
Sale. Apply on the premises, or by mail, to Henry Hill,
late of Fagin & Co., P.O. Box 2% Newark, New Jersey.

Wanted—A Horizontal Engine with rever-
sing valve gear, C;l.nder 56 or 8 in. ~ Address, with full
particulars and Price, Box 55, Owego, Tioga Co., N. Y.

The New Eiastic Truss presses uniformly
all around the body, and holds the Rupture easy, night
and ta;s, till curad. Sold cheap by the Elastic Truss Co.
683 Broadway, New York.

Bogardus Wet Mills to exchange for Bogar-
dus Dry Mills. Address Charles ¢. Fuller, St. Louis, Mo.

Cheap non-patentcd self-operating Karth
Closet. Specifications and plans drawn to scale sent for
25 cents. H. Ray, Box 210 Jamaica Plain, Mass.

Wantec—"1'o purchase the right to manu-
facture in Canada sune patented article which is likely
t o come into general use, made up principally of cast
iron, requ ring l.ttle labor or machine work on it. Ad-
dress X. Y.Z., Dundas, Ontario, Canada.

Wanted - A good second hand Steam Fire
Engine. Add ess Micbigau Car Co., Detroit, Mich.

Those who wish to purchase Horse Powers
and Machines for Threshiag and Cleaning Grain and
Sawing Wood, wil} do well to send for circ .lar, &c., of
A. W. Gray and Sons, Middletown, Vermont.

Prov. Pump Co., Providence, R. L., Dealers,
want [llustrated Circulars and Prices of all kinds of
Pumps, and Steam and water Appliances generally.

A perfect Cockle Separatorand Wheat Gra-
der for Flouring Mills. Balch & Giddings, Hingham,Wis.

T e Cornell University, Ithaca, N.Y., offers
iberu and practical courses for agricalturists, archi-
tects, civil engincers, master mechanics, mechanical ea-
gineers,agricultural and manufacturing chemists, print-
ers, veterinary surgeons, etc.,withlaboratories, draught-
ing rooms, farms and work shops. In agriculture and
mechanic srts, various courses are provided to mect
walts of all students: also general courses in arts, lite-
rature and science preparatory to the other professions.
Qver five hundred free scholarships. Next year begins
Sept. 8. For Registers, with full information, address
as above.

Buy Gear’s New Emery Grinding Machine
Boston, Mass.

Treat;se on “ Soluble Glass,” new edition
just out, $1, maiied by L. & J. W. Feuchtwanger, 55 Cedar
Street, New York.

Hydrofluoric Acid, for Etching and Cleaning
Glass, put up in all size Lead and Rabber Bottles, for
sale by L. & J. W. Feuchtwanger, Cheinists, 55 Cedar
Street, New York.

Manganese Black Oxide, for Steel M’f’ct’rs
and Oil Boilers, for sale by L. & J. W Feuchtwanger, &5
Cedar Street, New York.

Write to L. & J. W. Feuchtwanger, New
York, for all Crude Minerals, Metals, Orer, Drugs and
Cheuicals, at lowest 1ate:.

Boult’s Patent Upright Single Spindle Com-
bined Mouldiug, Paneling, and Dovetailing Machine.
No infringement on the combination guide head Shaper.
Does the greutest variety of work with the simplest
changesof any machine made. Furniture, Car, Curriage
House, Sash, Door and Blind Makers all use it to advan-
tage. Battle Creek Machinery Company, Manufacturers,
Battle Creek, Michigan.

Buy Planing and Moulding Machines of
Gear, Boston, Mass.

Lathes, Planers, Drills, Milling and Index
Machines. Geo. S. Lincoln & Co., Hartford, Conn.

Scale in Steam Boilers —How to Remove
and Prevent it. Address Geo. W. Lord, Philadelphia, Pa.

Williamson’s Road Steamer and Steam Plow,
with rubber Tires. AddressD.D. Williamson, 32 Broad-
way, New York, or Box 1809.

Nickel and its Uses for Plating, with gene-
raldescr ption. Price5vc.a copy, malled free, by L. & J.
‘W. Feucht vanger, 55 Cedar Street, New York.

Catalogue on Transwmission of Power by
Wire Rope. T. R.Bailey & Vail.

No Bolts, no Keys, no Set Screws used in
Coupling or Pulley Fastening. Shortt’s Patent Coup-
lings, Pulleys, Hangers and Shaftinga Specialty. Orders
promptly filled. Circulars free. Address Shorlt Manu-
facivuring Company, Carthage, N. Y.

Root’s Wrought Iron Sectional Safety Boiler.
1,0.0 in use. Address Root Steain Eugine Co. 2d Avenue
and 28th Street, New York.

Cabivet Makers’ Machinery. T.R.Bailey&Vail,

Belting—DBest Philadeiphia Oak Tanned.
C. W.Arny,301and 303 Cherry Street, Philadelphia, Pa.
Stave & Shingle Machinery. T.R.Bailey &Vail.

For Solid Emery Wheels and Machinery,

send to the Union Stone Co., boston, Mass.,for circular.

All Fruit-can Tools,Ferracute,Bridgeton,N.J,

To Manufacturers —Built expressly to rent,
New Brick Building. 60x200 ft., 3 stories hizh, divided by
fire proof walls, with ample water power. Room and
power in quantities to suit. Address Iudustrial M’f’g
Company, Rock Falls, Whiteside Co., I1l.

The Best Smutter and Separator Combined
in America. Address M. Deal & Co., Bucyrus, Ohio.

Damper Regulators and Gage Cocks—For
the best, address Murrill & Keizer. Baltimore, Md.

Ccvering for Boilers and Pipes. The most
economical and durablearticle in use. Took first prize
at Anierican Institute Fair. Van Tuyl Manufacturing
Company, 528 Water Street, New York.

The Berryman Heater and Regulator for
Steam Boilers—No one using Steam Boilers can aftord to
be without them. 1. B. Davis & Co.

Fivedifferent sizes of Gatling Guns are now
manufactured at Colt's Armory, Hartford, Conn. The
larger sizes have a rar.ge of over two miles. These arms
are indispensable in modern warfare.

Gauge Lathe for Cabinet and all kinds of han.
dles. Shaping Machine for Woodworking. T. R. Bailey
& Vail, Lockport, N. Y.

Manufacturers who wish to be represented
in New York can make arrangements with a reliable

Housebyaddressing Sterling & Noble,27Park Place,N.Y.

The Olmsted Oiler is the best; it is self-
righting, strorg and cheap. All Hardware and Tin
Houses have it.

Bookkeepers should try the Olrasted Patent
Bill File and Letter Clip. They are admirable for all
papers. Save their cost in one day’s business. Sold by
a.l Stationers.

Peck’s Patent Drop Press. For circulars,
address Milo, Peck & Co.. New Haven, Conn.

Mining, Wrecking, Pumping, Drainage, or
irrigating Machinery, forsaleorrent. See advertisement,
Andrew’s Patent, inside page.

Machinjsts—Price List of small Tools free;
Gear Wheels for Models, Price List free; Chucks and
®rills, Price List free. Goodnow & Wightman, 23 Corn-
hill, Boston, Mass.

The Berryman Steam Trap excels all others.
The best is always the cheapest. Address 1. B. Davis &
Co.. Hartford. Conb.

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

For Solid Wrought-iron Besams, etc., see ad-
vertisement. Address Unlon lron Mills, Pittsburgh, Pa.,
tor lithograph, etc.

Parties desiring Steam Machinery for quar-
rying stone. address Steam Stone Cutter Co..Rutland,Vt.

Boring Machine for Pulleys—no limit to
capacity. ~T. R. Bailey & Vail, Lockpnort, N. Y.

Brown’s Coalyard Quarry & Contractors’ Ap-
saratus forhoisting and conveyingmaterial by iron cable,
¥.D.Andrews & Bro. 414 Waterst.N. Y.

The Berryman Manuf. Co. make a specialt{
»f the economy and safety in working Steam Boilers. 1.
8. Davis & Co., Hartford, Conn.

Key Seat Cutting Machine.T.R.Bailey & Vail.

Cheap Wood-Working Machinery. Address
M. B. Cochran & Co., Pittsburgh, Pa.

Steam F'ire BEngines,R.J.Gould,Newark,N.J.

Sure cure for Slipping Belts—Sutton’s pat-
ent Pulley Cover is warranted to do double the work
before the belt will slip. See Sci. Am. June 21st, 1873,
Page 389. Circularsfree. J. W.Sutton,% Liberty St.,N.Y.

The Ellis Vapor Engines,with late improve-
ments, manufactured by Haskins Machine Company,
Fitchburg, Mass.

E. R. would like to know how to soften
pearishells, and how to stain them in any color.

0. C. W, asks: Which is the easiest, to
nrake steam with high water or with low water inthe
boiler?

P. asks: What is the best oil to keep pat
ent leather from cracking?

D. & Co. ask: 1. Is hemp preyed upon by
any insect? Isit oftensive to insects o' her than its par-
asites; and if so, within what radius? Might it be made
efficacious in protecting cotton from the ravages of the
cotton worm? Could any other plant be utilized in this
way ?

J. M. R. asks: Why the images of objects,

being reversed upon theretina of the eye, are yet appa-
rent to us in their proper positions ?

W. J. M. asks: How many gold fish can I
keep in a tank holding 32 gallons of water, and how
many plants will Ineed?

A. 8. Jr. asks how to make the so-called
scintillettes, or Japanese parlor firewerks.

J. K. S. can remove rust from steel articles
by following the directions givenon p. 26. vol. 25.—The
process of polishing shirt bosoms, collars, etc., asked
for by J. A. M., is given on p. 114, vol. 24.—A. W. can
obtain Stdlzel’s work on metallurgy through any of the
booksellers who advertise in our columns. The book,
we believe,has never been translated into English.—E.
S.’squery about preservir g vegetables and fruits is too
comprehensive tobe answeredinthesecolumns. Apply
to some one whc is a preserver by trade.

E. B. G.says: 1. Wehave had two very dry
seasons éuring 1871 and 1872, only a third or one half of
our usual rain having fallen ; consequently the wells be-
came very low,andsome entirely dry. When the ground
froze, about November last, we had only five or sixinch-
es of water in our well. From that time, the ground
being constantly frozen, the water began to increuse;
and at the time of the spring thaw, about the middle of
March, the water measured five feet,andafter the spring
rains about six feet. How is the rise of water to be ac-
counted for? 2. We have recently pvt up a 10 horse
purtable engine and boiler. I wanted the firebox end
next the door (it was necessary to place it crossways of
the shop, or athwart ship, in sea phrase,) but my partner
says:‘“ No,the firebox must be in the middle of the shop,”
thereby getting about five feet additional length of belt.
Will that compensate for carrying the coal in and the
ashesort? 3. Iamboringouta cylinder of a steam en-
gine that was originally 10 inch bore and 20 inch stroke,
but it has been rebored so 1many times tkat it is now 11
inches inside ; consequently the cylinder is only about
five eighths of an in¢h in thickness, and, when finished,
will probably be only half an inch in thickness. Will it
besafe torun theengineso, and was the cylinder of an
engine ever known to burst from the pressure of steam ?
Answers: 1. The well may be supplied from a distant
gource, which is subject to different climatic influences.
2. You do not send sufficient data to enableus to answer
this question. 3. Cylinders have been known to burst
when tae engines were working. Your cylinder will be
deficientin stiffness, and will have a tendency to become
oval. You can stiffen it with bands, and it will then be
safe for a reasonable pressure of steam.

C.G. van P. asks: 1. Is there any sheet
metalmore pliable and not much more expensive than
galvanized iron, on which any design can be pressed
with a drop press, to a hight of 3 inch, without crack-
ing? Itisto be used for roofing purposes. 2. What is
the Francis metal, from which life boats are made? An-
swers: 1. Zinc possesses greater malieability and ducta-
bility than iron,and 1ts price is less thau that of galvan-
ized iron. 2. The Francislife boat is constructed of cor-
rugated iron.

T. P.asks: Inarranging a dwelling warmed
by hot air from a furnace, where should the ventilator
be placed, near the floor or the celling ? Or should the
egress for vitiated air be at both points? Isitaswell to
talkke cold air for the furnace from the hallas from the
outside of the building? Answer : A complete system
of ventilation, to operate properly both in summer and
winter, require s ventilating registers both at the fioor
and at the ceiling. In winter it is preferable tohavethe
upper one closed, so that the heated air may not too
readily escape, and the vitiated air be driven out ot the
lower one by the pressure of the warm air from the fur-
nace. Insummer,by openingthe upper one,the warmed
air will escape in that direction, and the fresh air be
most prevalent at the lower part of the room, where it
is most availableforuse. A similarduplex arrangement
is desirable also in respect to the supply of air to the
furnace. There should be a cold air shaft arranged to
draw the pure air from the exterior of the house, and
this should be the usual source of the supply ; but on oc-
casions of extreme cold weather, the heating of this
very cold air may be beyond the capacityof the furnace,
and it may then be admissible to feed the furnace from
the interior air of the house, which may thus be warmed
a second time ; bnt the healthier way is to draw the air
froim the outside of the house.

J. W. S. asks (1) for a recipe for making
matches. 2. Is the invention of the friction match pat-
ented? 3. Isnotasteamenginethat has no condenser
calleda high pressure engine ? Answers: The mixtures
actually uszad in the trade are kept sccret, but the fol-
lowing recipes give some idea of tre compositior : Phos-
phorus 8 parts, dissolved in a sufficient quantity cf bisul,
phide of carbon, glue?l parts, peroxide of lead 24'4 parts,
nitrate of potash 24 parts. Another contains phosphor-
us 3 parts, gum senegal 3 parts, peroxide of lead 2 parts,
fine sand and smalts 2 parts. The following composition
was recommended by Wiederbold: Chlorate of potash
7-8 parts, hyposulphite of lead 2:'6 parts, gum Arabic1
part. The latter are known as non-poisonous matches,
beingfree from phosphorus. 2. Some kinds are, others
not. 3. A high pressure engine has no condenser and
carries over 15 1bs. of steam.

J P.l.says: 1. Suppose a hot air engine
is working theair at a temperature o1 500° or 600°, and I
inject a'very small or proper amount of water in the cyl-
inder with the hot air, at each stroke of the engine or
piston, this water to be hot and forced in as a spray.
Would it be beneficial as to power, or would it be liable
to create any explosive or dangerous gases? 2. Why
have not the various hot air engines met with success
as moters? 3. At about what degree of temperature
do the Roper and other hot air engines use tae air?
Answers: 1. The effect of injecting the water would
probably be to cool down the air, without producinga
corresponding gain. The air would need a much higher
temperature, to form steam fromtheinjected water. In
any case, the injection of water into the cylinder of an
airengine would have a bad eftfect ; because an air fur-
nace is mucn less efficient th;m that of a steam boiler,
and consequently if steam were to be used, it would be
betterto form it in an ordinary boiler. 2. Air engines
have been moderately successful, when working within
the lintits of temperature which the cylinder and valves
can sustain. 3. The temperature of the air used in dif-
ferent forms varies greatly. Joule’s engine uses air at
600° Fahr.,and Wenham's, described in a late number of
the SCIENTIFIC AMERICAN, employs air at a temperature
of more than 1100°.

S. 8. C. asks: What is phosphoric acid
lime? Answer: The acid phosphate of lime has, in
modern chemistry, the formula Ca(H,PO,),; in old chem-
istry Ca0,2HO,PO;. This is generally known as super-
phosphate of lime. When burned bones are treated
with sulphuric acid, a portion of tle line is combined
with the sulphuric acid to formm gypsum, and the soluble
superphosphate remains, which is employed as fertilizer
and in making phosphorus. Ca,(PO,),+2H;80,=2CaS0,
+Ca(H;PO,),.

A, asks: Can you inform me how (1) sul-
phate of nickel and (2) protochloride of tin are made ?
Answer: 1. Sulphate of nickel is easily prepared by dis-
solving the metal or its oxide or carbonatein dilute sul-
phuric acid. 1f it be concentrated byevaporation,it will
crystallize in beautiful emerald green crystals. 2. Pro-
tochloride of tin is formed by dissolving metallic tin in
hydrochloric acid. To avoid the formation. of any of
the biclLloride, it is well to employ an excess of metal,
and only a inoderate heat.

J. B. asks if any quality of glass is or can
be ntanufactured that will withstand heat and cold as
well as cast iron, and which, when heated and cooled
suddenly by water or otherwise,is no more hable to
crackthancastiron? Whatother transparent substances
are there that will bear sudden and great changes of
temperature, and where are they found? Answer: We
do not know for what purpose you wish to use the glass;
but if very well annealed, it will probably stand the tests
youmentien. We do not give addressesin this column.

A.B. C. asks how to make a noon mark to
obtain the correct time. Answer: See p.154, vol. XXVII
The meridian can be obtained pretty nearly by suspend-
ing two plumblinesin an open field or on a house top,
several feet apart,and placing them so that the two
lines range with the north star. Of course,the sun is
sometimes fast and sometimes slow.

S. C. says: Suppase that two upright tubu-
lar boilers are placed 3V feet apart, and connectedl with
2% inches wrought iron steam pipe,and two horizontal
tubular boilers 175 feet distant are also connected to
samepipe. Eachhasits ownsteam gage and they are
correct within 3 or4 1bs. Why is 1t that we cannot fully
equalize the pressure? To a certain extent we do; but
the horizontal boilers will blow off at 75 1bs. on their
gage, and theuprightswill also blow offat thesametime,
butthe gages on the uprights will indicate 95 1bs. Why
isthis? Answer: We cannot give a decided opinion, in
a case of which we do not know more particulars than
our correspondent has given in his letter. It may be,
however, that the horizontal boilers steam much more
rapidly than the upright, so that the steam issues with
much greater velocity from the first,and backs up the
pressure in the latter.

T. M. E. says: In your answer toJ. E.P,,
who asged what the effect of puttingtwo pumps to work
on the same discharge would ne, the conditions of both
pumps being the same, you say : It will force more water
tarough, increase the pressure, and throw the water
farther. Does not the pressure depend on the weight
of water in the column and the quantity of water dis-
charged? Wiil not the pressure be the same on both
pumps and consequently will not th: motion bereduced
to one half, eaca pump discharging one half the origi-
nal quantity of water? Answer: Attaching a second
pump, of ¢xactly the same size and under the same con-
ditions as the first, would be precisely similar to the
effect produced by doubling the size of the fitst pump;
and of course more water would be discharged, under
these circumstances.
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P. V. C. wants to know what power can be
given to an electro-magnet that is about 18inchesacross
the poles; also what sized battery it will require, and
what will be the probable cost of the chem.cals to work
it. Who has the be t work on electro-magnetism, and
what does it cost? Answer: A straight bur electre-
magnet, with a core 18incheslong and 1 inch in diame
ter, with 200 feet of No. 16 insulated copper wire in the
helix, and excited with the electricity from a single ce
of a Grove's battery, would hold about 1} 1bs. of
wrought iron, placed in conticy with either pole. One
cell of Grove’s battery will cost about $2.50. Mcreury
nitric and sulphuric acids, suflicient to last two weeks,
50 cente. Davis’“Treatise on Magnetism” is well re
commended.

S. S. asks: What is the strength of wrought
iron shafting? We have now in op ration a 3)% inches
wrought shaft conveyiag 110 horse power. Is it large
enough to give 160 horse power, or will a 4% inches shaft
be better? Will it be strong enough under all circum-
stances? The length of the shafting is 130 feet. An-
swer: You do not tell us the speed at which you desire
to run the shafting. Send this and also the diameter of
largest pulley on the shaft, and we will answer your
query. Neither the 3% nor the 415 inch shaft would be
strong enough under all circumstances.

J. A.S.says: In the practical working of
a small steam engine, that wiil do all our work vﬁth 40
1bs. of steam, I find that our wood fire will vary in spite
of all we can do, so that we often have 80 1bs. steam
blowing offat the safety valve, during a considerable
portion of the time. This fact has raised the enquiry in
my mind: Why rot have a ** governor” to do for the fire
what the regularsteam governor does for the engine,
namely, keep it steady? But how? This led to the
invention of aplan, or at least to a theory, which is to
attach a pipe, to the safety valve pipe.that would dis-
chargeinto the firebox, so that (when the gage was set,
sayat 501bs.,and a fire going thit weuldsoon carryit up
to €0, if not discharged) the surplus in theform of steam
might be turned into the fire box ; my theory is that it
would check the fire just enough to lower the steam,
and so soon as the steam was down to 50 lbs. the valve
would close, and let the fire brighten up again; and so
on continuously. Isthe idea new or old, or a chimera?_
If you know it to be the latter, will you so inform me ?
If new and not absurd, what is your view of the inven-
tion? Answer: We should be afraid that the surplus
steam wc uld occasionally do its work too thoroughly,
and put the fire out altogether. Ordinarily the commorn
damper regulator 1s efficient in cases of this kind. An-
other plan that has been proposed is to place a pipe in
the steam space of the boiler, that issupplied with water
by the teed pump. This pipe is to have a number of
s'nall holes dril.ed in it, so that when the valve isopened
a fine spray of water willbe thrownupon the steam,and
coadense it.

C. E. C says: I have water power sufficient
for about 9 mouths in the year, and have a steam engine
to 1se when the water gives out. The boiler (30 horse)
I now have is not of sutficient capacity to drive the en-
gine and d9 the other work required, vut is large enough
when I use water -power. Shall I throw out the old
boiler and put in a larger one (say 70 horse) or put a 40
horse boiler by the side of the old one, and use one when
using water and both when using steam? Answer: We
cannot give a definite opinion, without gnowing the
age and condition of the old boiler; but if it would be
serviceable for some years, it would be best to retain it.
We advise you to consult a reliable engineer, who will
mspect your boiler, and can then teil you what Is bestto
be done.

A. G. asks: 1. Why is it that a vacuum
gage shows 26 1bs. or inches when the vacuum is only 13?
2. Why should the grate bars of a steam boiler be lower
at the end next the bridge wall than at the front? Has-
well says that they should be, but does not say why.
Answers: 1. Mercurial gages were formerly used, almost
exclasively, to indicate the vacuum. A column of mer-
cury, one inch cross ‘section and about 2 inches high
(more accurately, 2'04 inches) weighs one pound.
Hence it became customary to speak of “inches of vacu-
um,” and spring gages are graduated to conforra to this
nomenclature. 2. Principally for ease and convenience
of firing. In along furnace, with a small door, it would
be very difiicult to keep the back of the fire in proper
condition, if the grate bars were level.

G. E. R. says: 1. I have tried the formula
for connecting rods given in your issue of May 24, but
I cannot obtain tlie correct result. 2. How do ycu de-
tzrmine the length of arocker arm for a locomotive?
3. How do you obtain the length of a lever for a rotary
valve? Answers: . We will assume the following data:
Diameter of cylinder=24 inches. Maximum steam pres-
sure=80 pounds. Length of connecting rod between
centers=7fect. Applying the ruie: Square of diameter
of cylinderXsteam pressure<square of length of rodis
HT6X80 x49=2,257,920, which —+20,000=112,826. Fourth
root 0f112,896 = 826, 3:26 45 0f24 =356 inches =about 8 %
inches, This is the proper diameter for the rod at the
center,accordingto the rule. 2and 3. The lengths of
arm will depend upon the relation between required
throw orangular movement of valve,and given throw
cf eccentric. Thus, suppose the eccentric has a throw
of ¢inches, and the valve must travel 4, the relative
lengchs of eccentric and valve levers will be as 6 to 4, or
as3to2.

A. K. says: 1. How can I make a glue for
sticking leather or cork firmly to Iron? 2. How can 1
make th> best invisible ink? Sil ammoniac requires
too much heat to bring it out. Aaswers: 1. See pp. 847
and 363, vol. 28. 2. There are several varictics of sympa
thetic inks. A very weak solution of green vitriol (or
ferrous sulphate) is iavisible until brushed over with a
solution of yellow prussiate of potash or nut galls. The
former produces a blue, and the latter a black. If the.
writing 1s done with a weak solutiono t chloride of co-
balt, it is invisible when cold, and blue when warm
This ink possesses the advantage of becoming invisible
every time ir gets cold, and hence may be used for secret

{aries as well as correspondence. This is due to the
absorption of hydroscopic moisture when cold, which is
expelled by heat. Common ink, bleached ous hy oxalic
acid, can usually be restored by ferrocyanide of potassi
um, and thus alterations in legal documents are dizcov
ered.

G. W, M. H. asks: Does the frost all come
out of the ground, or payt come out and part descend
into or be absorbed by the earth? Answer; The frost
is not a substance, butonly the effect produced by the
absence of heat; it follows that, whenever heat enters
the soil, it counteracts the effects previously due to its
absence. The frost cap be said to be annihilated. The
opinion that frost goes down isdueto the factthat frost
is found at a distance below the surface where absent
near the surface, and also that the earth sometimes
freezes to a greater depthafter a thaw sets in. Kvapo-
ration produces oold, although itself caused by hea
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Mrs. O. asks: How can I take the colors out
of my organdie muslin without injuring the fabric?
Answer: Webave found, by aseries of experiments, that,
although green resists the action of chlorine and other
powerful bleachingagents, Castile soap and elbow grease
will remove it, if you only persevere. Washa few times
with Castile soap, and bleach in the sun.

C. B. S. agsks: What are barytes, what are
they used, for and where are they sold? Answer: Ba-
rytes is chiefly employed for adulterating white lead.
It sells fora low price, depending on the demand in a
given section. Write to some dishonest paint manufac-
turer for his price. Icis sometimes employed on wall
papers and in dressing cotton goods.

J. H. P. asks for afreezing compound. An-
swer: We present several, from which he can select the
one adapted to his use. 1. Pour muriatic acid upon pul-
verized Glauber salt. 2. Take 5 parts by weight of sal
ammoniac, 5 parts saltpeter, 19 parts water. 3. Take1l
part common salt and 3 parts snow. 4. Take 3 rarts
chloride of calcium, and 2 parts snow or powdered ice.

T. asks: 1. Can paint brushes which have
been dried hard with paint, orlinseed oil in them be soft-
ened in any manner so a8 to fit them for use again? 2.
‘Where can I procure a emall quantity of the paper used
for making stereotype molds? Answers: 1. If not too
far gone,theycan be restored by soaking in benzine or
turpentine. 2. The process is not simple enough in
practice for an amateur. It will be cheaper for you to
buy more type than to get all the machinery necessary
for anvy sort of stereotyping.

C. P. A.asks: Is there danger in using
certain fluids in lamps, among which may be mentioned
gasoline, benzine, and naphtha, combined with small
parts of salt, sal soda, alum, etc. Answer: Our advice
is against riskinglife and preperty by the use of any
burning oil or fluid which is more explosive than gun-
povvder. General Van Bokkelen slept safely for a while
over a mine of nitro-glycerin, and so you may burn
naphtha and gasoline in safety for a while; but the ex-
plosion will come at some time in spite of alum or salt,
and the damage will quite compensate for any saving of
expense. Use good oil, or a tallow dip.

F. W. C. asks: 1. How can I determine the
transverse strength of abarof wroughtiron, 3 of aninch
thick and 8 inches wide, supported at each end and built
in masonry, so that it cannot moveexcept in the direc-
tion of the pressure ? The load is distributed over the
wholelength, which is l1 feet between supports. It is
to support the thrust of an arch. 2. I have a turbine
wheel of 25inches diameter placed 21 feet above the
water in the tail race. A tightiron tube, 30inches diam-
eter, leads to the tail race. The whole head and fall is
42feet. Am I not losing mush of my power? The
wheelmakers say not,but1am9,000 feet above sealevel;
does not that make a difference? Answers: 1. The
breaking load in pounds = 12 X coeflicient for transverse
strength X breadth in inches X square of the depth in
inches —+ length of clear span in feet. An average value
for the coefficient of transverse strength is 2,400 pounds.
Use from } to  of the breaking strain for a safe working
load. 2. Yes.

W. R. B. says: The principle of the caloric
or hot air engine puzzles me. I cannot understand how
the engine can force air into the heater against the
same pressure which is applied todrive the piston of the
engine. At the same time the area of the air pump is
equal to that of the piston. For instance,in Wenham’s
air engine (illustrated in the SCIENTIFIC AMERICAN,
page 370, vol. XXVIII) the same piston with an equal
area forces air into the heater. Is not the resistance on
the pump side of the piston, when the valves are open
to communicate with the heater, equal to the power
which is being applied on the under side of piston to
drive the samie? Why is there not an equillbrium
(equal pressure on both sides),and why does not the
machine come torest? Answer: In the engine alluded
to, the resistance on pump side, when the valves are
open to communicate with the heater, is precisely the
same as the pressure on the otherside of the piston; and
if this state of things were continuous throughout the
stroke, the engine would stop. But as the volume of
air on the working side of the piston,being highly heat-
ed, isgreater than the volume of cool air that must be
forcedinto the heater at each stroke, the engine, by
means of the accumulated work in its fly wheel,is en-
abled to overcome the resistance.

F. B. says: I have a newengine, 24 x 48,
high pressure, which gives excellent results; there are
3 tubular boilers, 4 feet diameter, with 42 four inch flues,
15 feet, long, with good draft; we carry 80 to 85 lbs.
steam, and make with this machine about 500 barrels
flour per day easily. I havethrown out an old engine;
it is a Babcock cut-oft (built in Brooklyn, N. Y.) of 23
inches bore, 48 inches stroke ; the cut-off is a nuisance.
How much power would I gain if I were to attach the
latter engine to the same shaft, carrying 70 1bs. or from
80 to 85 1bs. steam ? I think, if I put this engine on, I
would throw away the cut-off and make a plain slide
valve engine. Answer: With the data furnished, we
must give you an answer based on ifs and ands. If you
work the old engine under the same conditions as the
new (same piston speed, steam pressure, and point of
cut-off), and if the old engine is in as good order as the
new one, you should increase your power about 90 per
cent.

A.D. W. asks how to deposit a thin film of
lead on iron, either by galvanic or other process. An
swer: We know of no such process. Youmight try dip-
ping the iron when perfectly clean, or by the aid of ®
flux.

F. H. says, in reply to J. N. H, who asked
if a turbine will give as good results for power as an
overshot wheel: Irun a 10 inch turbine, and it does as
much work as an overshot wheel; the fall is 24 feet and
about 50 cubic feet of water runs per minute. I gener-
ally run with % gate,and I find that it works nearly as
well with partial as with full gate.

MiNERALS.—Specimens have been received
from the following correspondents,and exam-
ined with the results stated:

B. F. B.—Iron pyrites, of no value, except for making
sulphuric acid.

J.B. B.—Dark and light colored clays.

H. M. C. sends two specimens of micaceous hematite
iron ore. We give a few of the characteristics which
distinguish this valuable ore. Hardness, 55 to 65,
scratches glass, not easily scratched by the knife. Spe-
cific gravity,4'5 to 5°3; color, steel gray to iron black,
streak, cherry“red or reddish brown. When heated on
charcoal in reducing flame, becomes magnetic. Soluble
in wuriatic acid.

G. F. H.—Crystals of magnetic iron ore, which attract
iron filings. Its composition is 72 per cent iron,?28 per
cent oxygen. When rubbed on unglazed porcelain, it

eaves a black streak.

S.M. P.and J. H. S.—Iron pyrites.
W. R. S.—Corundum, of little value.
S. C.and J. M. B.—The clays sent contain no silver.

J.L.M.—Asilicate of alumina. Itmight be of use as
a polishing material.

F. M. C.—The specimen has a few crystals of sulphide
of iron on one side. The mass is also pyrites, of no
value.

W.C.C.—Contains a little iron and manganese.

COMMUNICATIONS RECEIVED.

The Editor of the SCIENTIFIC AMERICAN
acknowledges, with much pleasure, the re-
ceipt of original papers and contributions
upon the following subjects:

On Patent Rights. By J. E. T.,, J. W. H,,
T.W,and J. E. W,

On Easterly Air Currents. By W. L. W.

On Car Ventilators. By F. 8. C.

On Psychic Force. By J. M. C.

On the Truths of Nature. By J. M. B.

On Water Witching. By A. B.

On Soldering Irons. By J.A. F.

On Work. By H. E. P.

On the SCIENTIFIC AMERICAN. By J.E.E.

On the Cable Triumph. By H. C.
Also enquiries from the following :

A. 0. W.—IL. W.P.—M. G. R.—C.

Correspondents whe write to ask the address of certain
manufacturers, or where specified articles are to be had,
also those having goods for sale, or who want to find
partners, should send with their communications an
amountsufficient to cover the cost of publication under
the head of * Business and Personal,” which is specially
devoted to such enquiries.

H[OFFICIVAVL.]V
Index of Inventions
FOR WHICH
Letters Patent of the United States
WERE GRANTED FOR THE WEEK ENDING

July 1, 1873,

AND EACH BEARING THAT DATE.

[Those marked (r) are reissued patents.]

Acid proof compound, R. Nev'vell
Air, apparatus for cooling, F. D. Kingan.
Air compresser, hydraulic, C. Moore.
Anemometer, electrical, F. S. Baldwin.
Atmosphere, moistening the, J. G. Garland
Bag machine, N. Biedinger..
Bale tie, W. C. Stiff.........ccoeiieiinnnn.
Bark extracts, etc., leaching, P. M. Church
Barrel hoops, securing, H. Ogborn.. .. 140,430
Barrel transporter, J. Griffing . 140,364
Beams and celumns, connection for, A. Bonzano. 140,455
Bed bottom, D. Frankfoder . 140,492
Bed bottom, E. W. Quincy.... .. 140,387
Bed bottom, C. V. B.Reeder.. .. 140,540
. 140,453

. 140,530
. 140,375
. 140,524
. 140,340
. 140,410
. 140,342
.. 140,556

. 140,469

Bedstead,sofa, J. Beiersdorf.. .

Bee hive,D. L. Grover............. .. 140,497
Bee keepers, mask for, L. C. Huff. . 140,417
Belt fastener, A. Hyde................. . 140,419

.. 140,519
. 140,494
. 140,394
.. 140,509
.. 140,546
. 140,398
. 140,470
.. 140,444
.. 140,462
. 140,405

Belting, etc., vulcanizing rubber, T. J. Mayall.
Belting, etc., vulcanizing, D. C. Gately
Bench, joiner’s work, H. White.......
Blower, rotary, R. F. Knox.
Boiler attachment, wash, I. C. Schramm.
Boiler, wash, A. Becker...............
Boiler, wash, M. J. Clapper
Boiler, wash, W.J. Thomas
Boilers, water feeder for, H. C. Bristol

Bolt and rivet cutter, Cone & Polder... .

Book support, R. B. Hindle........... .. 140,369
Boot blacking Kit, S. Van Gilder............... .... 140,447
Boot tree, 0. V.Elliott......ccooviiiinnnniiiiiinan.. 140,490
Boot and shoe nailer, Blake & Libby .. 140,400
Boots, nailer for lasting, W.E. Fischer, (1)........ 5,475
Boring bit, S. Hipkins.... 140,370
Bottle, caster, A. Weber. .. 140,564
Bottle, nursing, T. J. Mayall.. .. 140,518
Bottle stopper, T. J. Mayall......... .. 140,517
Bottles, cap for, J. G. Chillingworth..... .. 140,346
Bridge, truss, Clarke, Bonzano & Griffen.. .. 140,471
Brush, tooth, T. D. & W. O’Donoghue... .. 140,429
Bucket, well, C. F. Stites....ccoviveiiieiiiieinnnnnns 140,439
Buckle, trace, T. Brownlee........cceevienerneennnns 140,463
Buggies, shifting top for, R. C. Diehl. .. 140,351
Burner, tar and petroleum, J. Burns................ 140,465
Cane juice, treating, G. C. Taylor......cccveuunenn. 140,443
Car basket, railroad, J. F. Hudson. .. 140,504
Car brake, railroad, G. W. Crowe. .. 140,349
Car coupling, S. Rogers....... .. 140,545
Car, dumping, J. G. Payson... 140,534
Car wheel, A. Atwood 140,339
Car ventilator and guard, O. C. Rife.. .. 140,541
Card grinding machine, T. C. Kirkham . 140,376
Carpet beater, Mowry & Pulis 140,525
Carpet stretcher, Michael & Duncan. .. 140,522
Chair and step ladder, B. F. Green.. . 140,363
Chandelier drop light, R. Corneliu: 140,347
Chandelier drop light, R. Cornelius.. 140,343
Chandelier drop light, N. W. Williams.. 140,565
Chandelier, sliding or extension, J. Branne; 140,459
Churn, reciprocating, Thompson & Mahurin 140,445
Cigar machine, J. T. Hennaman.. . 140,501
Clothes wringer, Brooks & Hartzel 140,344
Cock, compression, E. Allt .. 140,337
Coftin plate, G. Brabrook . 140,457
Cooler, liquid, J. R. Neil.. 140,529
Cotton gin, B. D. Gullett... 140,365
Cultivator, J. W. Doud 140,484
Cultivator, Elwood & Pitcher.. . 140,353
Cultivator, Simpson & Ellacot 140,437
Dash board bag, S. Hipkins..... 140,416
Drawers, locking, W. F. Daly .. 140,481
Dress protector, A.Herrmann . 140,415
Dress shield, I. M. Post 140,538
Drill and bit stock, C. H. Amidon. ... 140,451
Drill guide and core barrel, G. Frisbee.. .. 140,357
Edge tools, hardening, L. W. Stuart. . 140,390
Elevating machine, G. A. Dupuis. 140,485
Elevator, C. W. Collyer........... 140,473
Engine governor, E. Buss.. . 140,467
Engine governor,J. Hendy............ 140,414
Engine, rotary steam, Leaver & Wock 140,378

Envelope, L, GlebricK.....ccovviiiinririnsnnisanias 140,496

Fire arm, revolving, J. M. Marlin.........
Fire extinguisher, Liippincott & Patterson
Fire place, W. R. Robb.............oeeeen
Floor, fireproof tile, W. I. Drake....

Fruit packer, M. E. Lewis.........

Fuel, artificial, D. Barker...
Funnel, W. B. Crother.
Furnace, hot air, G. H. Miller.
Gas cut off and cock, C. E. Seal
Gas engine blower, J. H. Bean..
Gate, automatic, G. C. Crum...

.. 140516
. 140,512
.. 140,513
.. 140,352
.. 140,511
140,452
140,350
.. 140,528
140,549
.. 140,397
. 140,479

Glazier’s tool, S. G. MONCe.....cvvveieriirniirnennns 140,426
Gun barrels; attaching stock to, Deeley & Edge.. 140,482
Hame fastening, E. Covert. . 140,475

Harness fastening, E. Covert.
Harness pad, M. W. Pond.....
Harness pad, M. W. Pond.
Harrow, A. C. Carnes.....
Harrow, G. Watt
Harvester and thrasher, J. H. Adamson
Hat steaming apparatus, C. W. Banta.

140,474
140,384
140,385
140,403
.. 140,563

. 140,396
140,341

Hatchways, closing, E. M. Hackett... .. 140,499
Heating compressed air, ¥. Bushnell.... ... 140,066
Heel trimming machine, E. U. Jones. . 140,420
Hinge, J. W. Wood.... .cccevvvnennn. . 140,449
Hoisting apparatus, D. Knowles........ . 140,421
Hoisting apparatus, hydraulic, P. Hinkle. . 140,502

Hoisting apparatus, G, A. Myers. . 140,427
Hook, check, A. V. M. Sprague... . 140,555
Hook, snap, O. B.North........eceeiiiiinniiinnaa.. 140,531
Horses from carts, releasing, G. H. Meier......... 140,521
Hose coupling,J. W. Kennedy. . 140,374

Hubs to axles, attaching, O. F. Shepard.......... . 140,389
India rubber rings, Collins & Longden............. 140,472
Iron chips, etc., for remelting, A. Pevevy . 140,383
Iron, sheet, W.D. Wood (I)........... e 54714
Jar, fruit, A. T. Jones.... ... 140,508
Kiln, brick, D. Blocher. ... 140,343
Ladder,step, C. Frizell ... 140,359
Lamp, J. J. Walton....coovvvvivnnenns ... 140,448
Lead, die for making sheet,N. York.........cc.uuu. 140,567
Leather working tool, J.S. Alexander............. 140,336
Levees, inclined way for, J. Bradford... . 140,458
Lever escapement, S. B. Terry....ccoeeeeeieeeennns. 140,560
Lime, superphosphate of, M. Tanner . 140,559

. 140,500
140,377
. 140,486

Lock, combination, P. W. Hall......
Lock for doors, etc., T. Kromer.
Lock, seal, G. R. Dunn...........

Log turner, I. W. PoOl...civuirnirnnnncnnenns eeee.. 140,386
Loom shedding mechanism, G. Crompton.. ... 140,496
Mallet, S. M. Willis......o. coennniiiiininnn. . 140,395
Mask for bee keepers, protecting, L. C. Huff...... 140,417
Medical compound, A. Fuqua......coevuvvevnnnnnnn 140,408
Mop, wringer and scrubber, W. R. Winter.. .. 140,566
Motion, transmitting, A. H. Kennedy (r).. . 5,476
Motor, rotary fluid, H. Q. Hawley......... ... 140,367
Music stand, O. Schulze.......... ... 140,547
Neck tie fastener, J. A. Hard........coovvuvennnns 140,412
Offal and manufacturing gas, treating, J. Turner. 140,391
0il tool extractor, Buckley & Lawrence........... 140,345
Ore crushing stamp, J. M. McFarland..... ... 140,425
Ore, jigger for separating, W. H. Plumb.. ... 140,535
Organ stop action, reed, I. T. Packard..... ... 140,381
Paper machines, belt guide for, R. Hutton. . 140,418
Paper, preparing wall, A. W. Paull................. 140,533
Pasteboard, H. L. Palmer (I)...ceeeeeerneencrncenns 5,471
Penholder, A.T. Cross... ... 140,478
Pencilcase, A. T. CroB8....cccvveenrensrnecnns . 140,477
Pencil case, ornamented, E. S. Johnson (r). . 5,469
Photographs, polishing, N. S. Bowdish...... ... 140,456
Piano action, Newman & Anderson....... ... 140,428
Pianofortes, etc.,key for, E. P. Needham ... 140,528
Piano tuning key, A. H. Affleck......ccovvvuvvnnnns 140,450
Piano, upright, G. C. Manner (I).....c.ceeeeeeeueens 5,470
Pitcher, molasses, E, B. Manning.... ... 140,515
Planter, corn, Fulghum & Lawrence............... 140,493

Planter, corn, E. Parmentier.. 140,432

Planter, corn, Z. D. Waters.. ... 140,562
Plow, L. B. Richardson.. ... 140,434
Plow gang, M. S. Curtiss..... .coov.uven. ... 140,480
Plow handles, making, A. B. Farquhar........... 140,355

Plow, subsoil, G. B. Brimingham. 140,460

Plow, sulky, D. W. Hughes.... . 140,505
Plow, wheel, H. M. Skinner... 140,551
Printers’ galley, side stick for, R. B. Hendle...... 14C,368
Printing plate, typographical, J. L. Ringwalt.... 140,542
Propeller for vessels, chain, T. W. Carter......... 140,488
Pruning shears, J. G. Rogers . 140,388

Railroad frog, J. Wood (1)... 5,473
Railroad signal, circuit for electric, k. L. Pope.. 140,536
Railroad switch, street, J. E. Pattison 140,433
Railroad tie, iron, C. W. Gulick 140,411
Rake, horse hay, Litchfield & Corbin. 140,513
Range, cooking, M. M. Simons . 140,550
Ribbon case, J. K. LandiS....ccceveeieeieeeracennns 140,510
Rings, etc., die for enlarging finger, G. Krementz 140,422
Rings, making finger, G. Krementz . 140,423

. 140,366
. 140,503
. 140,483
. 140,495
. 140,399
. 140,442
. 140,441
. 140,409

Roofing composition, Haight & Gladding.
Rope skipper, automatic, J. Hoffman.
Sad iron, W. P.Dods0O0....ceueeunnes

Saw attachment, J. Giblin.......

Saw filing machine, W. B. Bizzell.
Saw mills, dog for circular, J.Taber
Sawset, G. SWEeNS8ON..eeeeeenennnnns
Scraper, rotary hog, R. Fyfe

Screw machine, wood, C. B. F. Tingley (1). . 5472
Sewing machine, E. D. Smith............. . 140,438
Sewing machine cloth holder, L. A. Dupr . 140,406
Sewing machine rufiler, M. J. Stoll......... . 140,557
Sewing machine table and chair, L. N. B. Gray.... 140,362
Shearing machine, sheep, A. H. Rennedy (r) . 5,477
Shirt bosom, J. Pagan........ocovevveeniannn .. 140,431
Shirt bosom support and brace, S.F. Long... .. 149,379
Shirt bosom supporter, G. F. Johnson . 140,573
Shirt bosom supporter, I. M. Post..... .. 140,587
Shutter, iron window,S.B. Munson, Jr. .. 140,526
Smoking tube, A. Gedies............... .. 140,360
Speaking tube, A. Rankin... . 140,539
Spike extractor, A. F. Jackson. .. 140,371
Spring, door, A. Tittman........ .. 140,446
Stalk cutter, B. R. Harness...ooeeeeeeerireeernenanns 140,413
Stove pipe shelf and drum, T. Bladcn.............. 140,454
Stove pipe thimble, H. Smith......... .. 140,553
Stove platform, W. Westlake... .. 140,393
Stove, reservoir cooking, Fales & Seabury.. .. 140,354
Sugar from cane, extracting, M. S. Bringier.. .. 140,461
Bugar into blocks, cutting, Brunjes et al.. .. 140,461
Sugar stirrer, maple, F. B. Graves...... .. 140,361
Table, extension, W. Valentin..........ocevvvennnns 140,392
Table, ironing, Frankenfield et @l........cccvvuvens 140,356
Tailor’s measure, J. A. Johnston. .. 140,507
Tassel, G. E. Jenkins. .. 140,372
Telegraph, printing, T. A. son. .. 140,487
Telegraph, printing, T. A. Edison......... .. 140,488
Telegraph circuit, printing, T. A. Edison.. . 140,489

IChill coupling, A. J. Patterson.............. .. 140,382
Thrashing machine, Ellis, Hoftman, & Lee........ 140,491
Thrashing machine, F. R. & W. O. Sutton.......... 140,440
Tiles, dressing, G. & V. G. Barney (r) .. 5468
ToY, L. Bryan....ccoeiveeiiiieeeeneeneierncsssncnnns 140,402
Toy money box, R. Frisble..............o.oeiiiiii 140,358
Trap, pigeon, W. ¥, Parker... [P ... 140,582
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Trunk andhat box, hand,.Q‘._A‘:Srco‘uf‘ ~~~~~~~~~~~~ 140,548
Trunk fastener, J. Arnold 140,88

Tub, garbage, S. B. Munson, Jr............ L4052
Tupnels,etc, metallic arch for, J. Groves .. 140,498
Type, W. Shaw . 140,436
Umbrella runner, O. M. Smith (r) 5,478
Valve, stop, G. W. Eddy .. 140,407
Vehicle wheel, G. W. Smith ... 140552
Vise, D. 8. COC.uurrereneeerueensrensssesnasssncsnnns 140,404
Vulcanizing rubber belting, etc., T. J. Mayall..... 140,519
‘Wall protector and towel rack,J. F. Hummel..... 140,506
Washing machine, S. Martin........ccovveveiiainnnns 140,380
‘Washing machine, W.M.Rowland.. .. 140,435
‘Washing machine, L. H. Strobridge. .. 140,558
‘Watch cap die, etc, S. C. Lewis.... .. 140,424
Water wheel, O. J. Rollinger........ccoovvvvniennnnns 140,401
‘Water wheel, N. C. Roberts. 140,544
‘Windmill, G. Mabie . 140,514
Wire cage, H. Smith 140,554
‘Wood, preserving, H. G.McGonegal................ 140,520
‘Wrench, pipe, G. Warsop...oceeeeeeeieearnesnnenens 140,561

EXTENSIONS GRANTED.

24,598.—HARVESTER RAKE.—McC. Young, Jr.
24,700.—HARVESTER.—L. and J. Miller.
24,664.—RAILROAD FROG.—G. P. Sanborn, et al.
24,654.—PIN STICKING MACHINE.—J. W. Naramore.
24,688.—BLIND STILE BORING MACHINE.—L. Worcester.
24,685.—TILL ALARM.—E. B. White.

24,665.—PROTECTING IRON SURFACES.—T. Selleck.
24,668.—LooM PICKER MOTION.—W. Stearns.
24,689.—CORRUGATING METAL.—W. E. Worthen et al.
24,635.—SHEET METAL CoFFIN.—I. C. Shuler.

DISCLAIMERS.
24,668.—W. STEARNS.—Loom Picker Motion.
24,598.—McC. YOoUNG, JR.—Harvesting Machine.
24,588.—J. C. SToDDARD.—Hay Spreader.

DESIGNS PATENTED.
6,735.—PRINTING TYPE.—A. Little, New York city.
6,736.—PRINTING TYPE.—R. Smith, Philadelphia, Pa.
6,737.—COOKING STOVE.—W. S. Stephenson, Phil’a, Pa.
6,738 to 6,740.—CARPETS.—J. T.Webster, Philadelphia,Pa.
6,741.—PLASTER CAsT.—F. S.Batcheller, Providence,R.I.
6,742.—FRAME MOLDING.—S. Garrison, Baltiniore, Md.
6,743.—FLOWER STAND.—J. E.Moriis,Minneapolis,Minn.
6,744.—ToYy BANK.—F. W. Smith, Bridgeport, Conn.
6,745.—CoOKING RANGE.—S. S. Utter, Brooklyn, N.Y.

TRADE MARKS REGISTERED.

1,340.—LIQUORS, ETC.—W. S. Dunham, New Yorkcity.
1,241.—PLAYING CARDS.—C. K. Pevey, Worcester, Mass.
1,342.—FoRKS, ETC.—C.B. Rogers et al., Meriden, Conn.
1,343.—Soap.—Sherwood & Genin, Buffalo, N. Y.
1,344.—8pooLs.—J. H. Bullard, Chicopee Falls, Mass.
1,345.—FERTILIZER.—Hunt, Rankin & Lamar,Macon,Ga.
1,246.—HaMs.—Oakford & Co., Baltimore, Md.
1,347.—RooF SLATE.—T. W. Parry, Lehigh Township, Pa.
1,348 & 1,349.—PLAYING CARDS.—C.K. Pevey,Worcester
Mass.
1,350.—FILES, ETC.—Sheffield Works, Albany,N. Y.
1,351.—TOOTHACHE REMEDY.—A. Tracy, Brooklyn, N.Y.

SCHEDULE OF PATENT FEES:
On each Caveat
On each Trade-Mark
On filing each application fora Patent (17 years).
On issuing each original Patent
Ou appeal to Examiners-in-Chief.........
On appeal to Commissioner of Patents
On application for Reissue .
On application for Extension of Patent...............
On granting the Extension
On filing a Disclaimer...
On an application for Design (3% years).......
On an application for Design (7 years)..
On an application for Design (14 years).

..$10
..825

Advertispments,

RATES OF ADVERTISING.

Back Page = = = = = = = $1.00a line.
Inside Page = = = = = = 75 cents a line.

Engravings may head advertisements at the samerate per
line, by measurement, as the letter-press.

TO INVESTORS.

The Northern Pacific Railroad Com-
pany having determined to close its 7-30
First Mortgage Gold Loan, and thereafter
to pay no higher rate of interest than 6 per
cent on further issues of its bonds, THE LIM-
ITED REMAINDER OF THE 7 3-10 LOAN IS
NOW BEING DISPOSED OF through the usual
agencies.

This affords a desirable opportunity to per-
sons wishing to reinvest July interest or
dividends. '

The Company now has more than 500
miles of its road built and in operation, in-
cluding the entire Eastern Division connecting
Lake Superior and the navigation of the Mis-
souri River; the work of construction is pro-
gressing satisfactorily ; the Company has
earned title to nearly Ten Million Acres of its
Land Grant, and sales of lands have thus far
averaged $5.66 per acre.

All marketable securities are received in
exchange for Northern Pacifics.

JAY COOKE & CO.,

20 Wall Street, New York.

. émy iron. PLAIN, JAPANNED, BRONZED,
in GALVANIZED made to order ;t)romptfl’y.
a.

Eastlngs Address LIVINGSTON & Co .,Pirt sburg,

WHALEN TURBINE, No rigks to purchaser.
Pamphletsent free. SETH WHALEN. Baliston Spu, N.Y.

THE

FINEST FOOT LATHE

in the market, for Amateurs, Jewellers,
&c. Made with special tools. PrTices
within the reach of all.

Send for PamEhlet.
W. L. CHASE & CO.,
95 Liberty St., Xew York,
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BAIRD’S

Pinters

Painter, Gilder, and Varnisher’s
Companion :

Containing Rules and Regulations in every-
thing relating to the Arts of Painting, Gilding, Var-
nishing, Glass Staining, Graining, Marbling, Sign Writ-
ing, Gilding on Glass,and Coach f’ainting and Varnish-
ing; Tests for the Detection of Adulterations in Oils,
Colors, etc.; and a Statement of the Diseases to which
Painters are peculiarly liable, with the Simplest and
Best Remedies. Sixteenth Edition. Revised., withan
Appendix. Containing Colors and Coloring—Theoret-
icaFa.nd Practical. Comprising descriptions of a great

variety of Additional Pigments, thelr qualities and

Uses, to which are added, Dryers,and Modes und Oper-

ations of Painting, etc. Together with Chevreul’s

Principles of Harmony and Contrast of Colors. 12m%{.)

Sign Writinggna Glass Em-
bossing :

A Complete Practical Illustrated Manual of

the Art. By JAMES CALLINGHAM. In one volum
20 e cenetuetn e aarnaarenastasnnnsaerneeeneernnen $1.50

A Complete Guide for Coach
Painters:

Translated from the French of M. ARLOT,
Coach Painter, for eleven years Foreman of Painting
to M. Eherler. Coach Maker, Paris. By A. A. FEsQUET,
Chemi st and Engineer. To whichisaddedan Appendix
containing Information respecting the Materials an
the Practice of Coach and Car Painting and Varnish-
ing in the United Statesand Great Britain. 12mo. $1.25

% The above, or any of my Books, sent by mail, free
of ]I)ostage, at the publication prices.

My new and enlarged CATALOGUE OF PRACTICAL
AND SCIENTIFIC BUOKS—9% pages, 8vo—sent free to
to any one who will furnish his address.

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

~ G. E. ILLINGWORTH,

NEVILLE ST. FOUNDRY, LEEDS, ENG.
Makes aspeeialty of 10 in, Lathes. All parts are inter-
changeable, being made in duplicate, thus ensuring ac-
curacy and excellence of workinanship. Price for 12
feet bed, slide, surfacing, and screw cutting complete,

£95.0.0, F.O.B., Liverpool, For Photograph and full par-
ticulars, write direct.

SCROLL SAWS,

THE CHEAPEST AND BEST IN
BICKFORD’S  PATENT

ANTI FRICTION

USE.

SCROLL SAW.

LEWIS FAGFN, AGENT, CINTI,O.

Send for circulars.

LAFAYETTE, Ind., June 16, 1873.

Mr. Lewis Fagin—Dear Sir: I am using one of your
Scroll Saws, and we like it very much ; we think we can
beat any of their high priced saws for true and smooth
work. Please send me one Doz. 14 inch Saws, mostly
narrow, the widest not over % inch, and all of them thick.

Send by Express C.0.D. immediately and oblige yours
JOHN ALLEN.

ORTABLE STEAM ENGINES, COMBIN-

ing the maximum of eﬂiclencg, durability and econ-
omy, with the minimum of weight and price. They are
widely and favorably known,more than 1,000 being in
use. All warranted satisfactory or no sale, Descriptive
circulars sent on epplication, Address

EJ. C. HOADLEY CO. Lawrence, Mass.
Liberty st., New York.

NEW YORK STEAN ENGINE CO.

MANUFACTURERS OF

Machinists Tools

OF ALL DESCRIPTIONS,

98 Chambers St. NEW YoRK.

ST

Patent Woodworth, Daniels and Dimension Planers,
Moulding, Mortising, Tenoning and a great variety of
other Machinery for Working in Wood. Sole Manufac-
turers of the celebrated Farmer Patent Matcher Heads
and Antifriction Cutters and the New England Band
Saw. Factory?26 Salisbury St., Worcester, Mass. Sales-
Iéod)m 121 Chambers & 103 Reade Sts., N.Y. R. BALL &

1\, ASON’S PAT'T FRICTION CLUTCHES
are manufactured by Volney W. Mason & Co.,
Providence, R. I. Agents, L. B. BROOKS, 60 Cliff street,
New York; TAPLIN, RICE & €O., Akron, Ohio.
LASS ;,BIOULDS for Fruit Jars, Patent
Lamps, [Vl Bottles,etc., made b¥H.BROOKE,14
years at White and Centre Streets, New York. The short-
est and cheapest may orderdirect of Mould Maker.
(3 PARTICULAR ATTENTION paid to MOULDS for
INVENTORS.

YO FOUNDERIES, Factories, Ropewalks,

&c.—For sale or lease, blocks of Lots.with bulkhead
waterfront. Low prices,easy terms. S.B.SCHIEFFELIN,
15 East 26th Street, New York.

~ - C. F. RICHARDSON,
MANUFACTURER OF HAND LATHES,

ATHOL, MASS.

AGE’S WaterFlame Coal Lime Kiln, with'
coal or wood. No.1 Soft White Lime or Cement,
with use of water. C.D. PAGE, Patentee,Rochester,N.Y,

Niagara Steam Pump.

CHAS. B. HARDICK,
3 Adams st., Brook}‘yn. N.Y.

Maryland Institute, Baltimore,
26th ANNUAL EXPOSITION,

Willbe opened,forreception of Goods, SEPTEMBER
24:% f2) 1

7th, inclusive, and to the Public,
BER 1st to 31st, inclosive.
Articles of Superior Merit of every kind are solicited;
but OPERATING MACHINERY, NEW INVENTIONS, and
BRAUTIFUL D1sPLAYS, will be the leading features.
GOLD, SILVER,and BRONZE MEDALS will be award-
ed as first premiums, and & GOLD MEDAL OF HONOR
to theinventor of a Machine, or discoverer of a Process
80 important in its use or application as to supplantall
others previously used for the same purpose in some
branch of the useful Arts. Circulars containing full
particulars furnished on applicatlo%‘;o the Actuary.

3 NTLEY,
President and Chairman Exhibition.

IVIL AND MECHANICAL ENGINEERING AT

./_the Rensselaer Polytechnic Institute,Troy,

. Y,—Instruction very practical. Advantages unsur-

passed in thiscountry. "Graduatesobtainexcellent posi-

tions. Re-opens Sept.17th. For the Annual Register, con-

taining improved Course of Study, and full particulars,
address PRor. CHARLES DROWNE, Director.

HAMPION SPRING

latest and best improvement.

MATTRESS—The
Do you want a
healthy and comfortable bed? Here it is. The softest.
easlest, cheapest, most popular, and durable Spring Bed
in market. Sold by all leading dealers. Neo stock com-
plete without it. olly composed of tenacious tem-
pered steel sprm%s,so united that the pressureis equally
distributed. Easily moved or carried about the house.
Can be lifted, turned, orrolled up like a blanket. Both
sides alike. Noframe.no wooden slats, no straps. May
be used on floor without bedstead. No under bed re-
quired. Needs only half thickness of hair mattress. The
regular size double bed, 4 ft. 6in. by 6 ft., contains 192
steel upholstery springs and weighs only thirty
1bs. More springs tor your money in this bed thanin any
other. Warranted nofseless. Any sizes made to order
Send for pistorial circular. Retail price of double bed
$13. Shipped, by sinlﬁle bed or quantity, to all parts of
the werld. Liberal discount to the trade. Agents want-
ed. F. C. BEACH & CO., Makers, 102 Chambers St.. cor.
Church New York.

12 Sampies sent by mail for 50 cts., that retail quick for
10. R. E WOLCOXFT. 181 Chatham Square, New York.

Machinery,

‘Wood and Iren Working of every kind. Leather and
Rubber Belting, Emery Wheels, Babbitt Metal, &c.
GEO. PLACE & CO., 121 Chambers St, N.Y.

Cold Relled Shafting.

Best and most perfect Shafting ever made, constantly
on hand in large quantities, furnished in any lengths up
to o4 ft. Also, Pat. Coupling and Self-oiling adjustable
Hangers. GEORGE PLACE & CO.,

121 Cnambers Street, New York.

Sturtevant Blowers.

Of every size and descrigtiou constantly on hand.
GEORGE PLA co

$

121 Chambers Street, New York.
PATENT PUNCHING_AND

Shearing Machines,

e o ey Bing o ot WARRANTED
adapted to everykind of work.

n forms SUBPER R T}O ALL OTHERS.

MOSES G. WILDER, 121 Chambers St., New York.

Patent Ground Chilled Rolls,

ROLLING MILLS AND MI.LL MACHINERY,
Farrel’s Patent Railway Crane,

N SHEARS ror HEAVY WORK—FLY
PQVI}-IC}%H%SS AggAFTS, GEARS, PULLEYS, AND SPE-
FARREL O R S Aot tine AGERT,

121 Chambers Street, New York.

~OLD ROLL

 SHAFTING.

The fact that this shafting has 15 per cent greater
Btrength, a finer finish,andis truer to gage,than any other
10 use, renders it undoubtedly the most economical. We
are also the sole manufacvurers of the CELEBRATED COL-
LINS PAT. COUPLING, and furnish Pulleys, Hangers,etc.,
of the most approved styles. Pricelists mailed on appli-
cation to JONES & LAUGHLINGS,
Try street, 2d and 3d avenues, Pittsburgh, Pa.

190 S. Canal st., Chicago.
g®=Stocks of this Shafting in store and for sale by
FULLER, DANA & FITZ. Boston, Mass.
GREO. PLACE & CO., 121 Chambers street. N. V.
PIERCE & WHALING, Milwaukee, Wis.

Moulders’ & Plasterers’

TOOLS For Illustrated Catalogue, apply to
. H. CARTER, 290 Pearl St., New York.

MACHINERY, 2% ot

Send for Circular., Caas. PLACE
& CO. 60 Vesey st.,, New York.
2 vy .
Andrew’s Patents.
Noiseless, Friction Grooved, or Geared Hoist«
ers, suited to every want, .
Safety Mtore Elevators, Prevent Accident,
Rope, Belt, and Engine break.
Smoke-Burning Safety Boilers.
Oscillating Engines, Double and Single, 1-2to
O-Horse power.
Centrifugal Pumps, 100 te¢ 100;000 Gallens
er Minute, Best Pumps in the World, pass
ud, Sand, Gravel, Coal, Girain, etc., with-
out injury. .
All Light, Simple, Darable, and Economical,
Send for Circulars,
WM. D. ANDREWS & BRO,.,
414 Water Street, New York.

MPROVED FOOT LATHES. SELLING
Everywhere. N.H. BALDWIN, Laconia, N.H.

write for a Price List to J. H. JOIINSTON

GREAT \YESTERN

= .

Y P

¢

No.NC 22 /79
SMITRFIELD ST PITTSBURGH PA.
Breech-Loaulng Shot Gruns, $46 to $300. Double Shot Guns,
$8 to $150. Single Guns, $3 to $20. Rifles, $8 to $75. Revol-
vers, $6 to $25. Pistols, $1 to $8. Gun Material, Fishing
Tackle, &e. Large aiscountsto dealers or clubs. Army
Guns, Revolvers, ete., bought or traded for. Goods sent
by express (. 0. D. to be examined before paid for.

SCHENCK’S PATENT. 1871,

1832.
WOODWORTH PLANERS

And Re-Sawing Machines, Wood and Iron Working Ma-
chinery, Engines, Boilers, etc. JOHN B. SCHENCK’S
SONS. Viatteawan, N. Y.and 118 Liberty St., New York.

GEAR’S PATENT

VARIETY MOULDING MACHINE

The onlg simple, complete and reliable Upright Shaping
Machine known. Legality of Patents sustained in Uni-
ted States Circuit Courts. Infringers who do not make
immediate settlements will be prosecuted. I MEAN
BUSINESS. A. S. GEAR,S8ole Manufacturer & Proprietor.
Also Manufacturer and Dealer in all kinds of Machinery
and Mechanical Supplies. 56 Sudbury St., Boston, Mass.

$72.00 EACH WEEK.

Agents wanted everywhere. Business strictly legiimate.

ATENTS Sold on Commission. Send for
Circular. E.H.GIBBS & CO., 84 B’dway, cr. Wall St.

UERK’'S WATCHMAN’S TIME DE-
TECTOR.—Important for al. large Corporations
and Manufacturing cencerns—capavle of controlling
with the utmost accuracy the motion of a watchman or
atrolman, as the same reaches different stations of his
est. Serd for a Circular. J. E. BUERK,
P. 0. Box 1,057 Boston, Mess.
N. B.—This detector is covered by two U. S. Patents,
Parties using or selling these instruments without av-
thority from me will be dealt with according to law.

A MoNTH to Lady Agents everywhere
Addvess —ELLis M’FG Co., Boston.

$12

Gincinnati
Exposition,

OPEN SEPT. TO OCT. 4, 1873.
SPECIAL COMPLIMFENTARY AWARDS FOR
MANUFACTURING MACHINES.

In addition to the regular list of premiums to be
awarded for superior merit in competing machines, the
Board of Commissioners offer a ‘““Complimentary Medal”
of gold, with silver medallion center, to each of such
important power machines, or accompanying set of ma-
chines, as are adapted to manufacture marketable arti-
cles of all kinds. The entries for these premiums can be
madeeither by the manufacturer of the machine or the
manufacturer of the goods the machine is intended to

fabricate ; and the machines are to be awarded these
premiums subject to thecondition that theyare started
on the day of opening of the Exposition, and are opera-
ted 8o as to actually manufacture goods in the building
at least six hours everyday. Power for all machines will
be steadily supplied from9 till 12 A.M., 1 till 6 P.M.,and 7
til110P.M. Forfurtherinformation address the Secretary.

Srl‘]‘]N()IIJ ]clyli'l:;l)‘lle%: oUTFITS for Clothing

Stencils and Key Checks, with which young men are
making from $5 tn $20 a day, Send for catalogue and
samples to 8.M.SPENCER,117 Hanover St.,Boston, Mass.

COAL vs. FLOUR.

0

OFFICE OF THE JOHN COOPER ENGINE M’F’G Co.,}
MoUNT VERNON, O., July 11, 1873.

Messrs. Munn & Co.

Gents. :—Wefurnished the Machinery and fixtures for
a five run Flouring Mill to the Union Fleuring Mill Com-
pany, Delphos, Ohio. When we came to give a trial
test, last week, they ran four pairs of burrs and ground
FIFTY (50) BARRELS OF FLOUR in four howurs with ONE
CORD OF WOOD, or equal to twenty-one pounds of coal per
barrel. When the mill is run three months, with good
care, we shall beat thiswork full ten per cent. The Mill
was driven by one of our 16x30Automatic Engines repre-
sented in the SCIENTIFIC AMERICAN of June 11. To

For cutting business
Stencils,allsizes. Also

appreciate the economy of cur Engines, compare the
above with the consumptior of fuel of the best mills of
the country.
THE JOHN COOPER ENGINE M’F'G CO.,
Mount Vernon, Ohic.

o INVENTORS

> MANUFACTURERS

The Managers of the 424 Exhibition of the American
Institute, of the City of New York, beg to announce,
that the Exhibition Buildings on 2d and 8d Avenues and
63d and 64th Streets, will be open for the reception of
heavy Machinery August 18th and for other articles,
September 18t1873. The Exhibition will be formally
opened September 10th.
For particulars, address ‘General Superintendent,
American Institute, New York.”
RIVERVIEW ACADEMY, Poughkeepsie,
N.Y.—Work recommences Sept.11. Boys, “Fall in.”

OOD-WORKING MACHINERY GEN-
erally. Specialties, Woodworth Planersand Rich-
ardson’s Patent Improved Tenon Machines.
Central, corner Union st., Worcester, Mass.
WITHERBY RUGG & RICHARNDINON,

OTIS’ SAFETY HOISTING

Machinery.
NO. 348 BROADWE’Y,

OTIS, BROS, & CO.,
UNCHING
AND

NEW YORK.
Forthe Best and Cheap-
DROP PRESSES MIDDL];TOVVN, CON}{. N
WOODBURY’S PATENT
° °

Planing and Matching
and MoldingMachines, Gray & Wood’s Planers, Self-oiling

Saw Arbors, and other wood workin% machinery.

. A, ) S, {91 Liberty street, N. Y.;

Send for Circulars. 67 Sudbury street, Boston.

HINGLE AND BARREL MACHINERY.—
Improved Law’s Patent Shingle and Heading Ma-
chine, simplest and best in use. Also, Shingle Heading
and Stave Jointers, Stave E%uulizers, Heading Planers,
Turners, &c. Address TREVOR & Co. Lockport. N. V.

‘? CE @ You ask WHY we can sell First
‘;SLCE §‘§2 Class 7 Octave Piauos for $240 7?7
ﬁ%‘ b, We answer—[tcosts less than $300
to make any $600 Piano soid
through Agents, ail of whom make
100 per ct. profit. We have
o yno Agents, but ship direct to fami-
d : i lies at Factory price, and wurrant
3 e ™ e B 5 Years. Send for illustrated cir-
cular, in which we refer to over 500 Bankers, Merchants,
&c. (some of whom you may kuow), using our Pianos,
in 44 States and Territories, ~Please stale where you saw
this notice,
U. S.Piano Co., 810 Broadway, N. Y.

ICHARDSON, MERIAM & CO.

Manufaeturers of the latest ‘mproved Patent Ban-
elg’ and Woodworth Planing Machines, Matching, Sash
and molding, Tenoning, Martising, Borini, Shaping, Ver-
tical, and Circular Re-sawing Machines, Saw Mills, Saw
Arbors, Scroll Saws, Railway, Cut-off, and Rip-saw Ma-
chines, Spoke and Wood Turning Lathes,and various
other kinds of Wood-working Machinery. Catalogues
and price lists sent on application. Manufactory, Wor-
cester. Mass. Warehouse, 107 Liberty st, New York. 1%

I ‘OR SALE—The right to manufacture and

Sell the Patent Stave Grain Baskets in the States of
Ohlo, Pennsylvania, and New York. Said Baskets pro-
tected by numerous patents issued to Horace C. Jones
and,others. G.I. BREWSTER, Appleton, Wis.

USINESS—That will make your fortune.

Address, EUREKA PORTABLE TABLE CO., 718
Olive Street, St. Louis, Mo.

JTTIIL = we e

HE Union Iron Mills, Pittsburgh, Pa.
The attention of Engineers and Architects is called

to our improved Wrought-iron Beams and Girders (pat-
ented), 1n which the compound welds between the stem
and flanges, which have xproved <0 objectionable in the
old mode of manufacturing, are entirely avoided, we are
1'egar§d to furnish all sizes at terms as favorable ascan
cobtained elsewhere. Fordescriptivelithograph address
Carnegie.Kloman & Co, UnionIron Mills, Pittsburgh, Pa.

$25 A DAY! e
“To Have a Cricket

‘“ON THE HEARTH, IS THE LUCKIEST THING IN THE
“ WORLD."— Chas. Dickens. The large lllustrated family
paper—‘“ THE CRICKET ON THE HEARTH "—only $1 a year.
A $5 CHROMO FREE. Great success. 00,000 sold.
16 pages crowded with freshest stories, &c. Will pay one
General Agent in each county a monlhly cash salary.
iendh?l g(')l}- ésgebnt’sn()utﬁt chromos,lsai:nples, terms,&c.)
oply 7 or_territory. e send this paper three
months for 25c¢. Ols)r;lecty to introduce. p’l‘rp' it.
JONES & HADLEY, Publishers, 116 Broadyway. N.Y.

EW & IMPROVED PATTERNS.—MA.
CHINISTS’ TOOLS—all sizes—at low prices.
E.& R.J.GOULD, 103N.J. R. R. Ave., Newark, N, J,

Agents wanted. Business entirely
new. G.G.SHAW, Biddeford, Me.

ROPER HOT AIR

ENGINE COMPANY, 70 New Church St. .New York

.5 t $$)0 per dayl Agentswanted) Allclassesof workingpeo.
; 0 i J pla, of elther sex, young or old, make more money at
work for usiun their spare momenta or all the ume than at anything

sae, Parsionlars fres, dddxeas@. S&inacd & Co.. Portlend, Maioe

© 1873 SCIENTIFIC AMERICAN, INC

Particulars free. Address, J. WoRTH & Co..St. Louis,Mo.
1 O O HORSE POWER Horizontal Engine
for Sale, at about one half its cost, and but lit-

tle used. For description and price, apply to
W. E. TANNER & CO., Richmond, Va.

Improved

THOMAS LEFFEL.

Unexcelled in Power for size
i and cost. Kconomical at part gate.
il aBuﬂt in Superiorstyle. Unequalled
==2In Duplication of parts at small
i outlay.
HERMAXNN & HERCHELRODE
MANUFACTURING COMPANY,
R Dayton, Ohie
Send for Circularand Price List.

00T SAWING MACHINE—best out—

Cuts very fast, as smooth as a plane. 8. C. HILLS,
51 Courtlandt Street, New York.

BOULT’S PATENT
Single Spindle
Combined Moulding,
Paneling, & Dove-
tailing Giachine.
For Carving, Paneling,
and Irreﬁu]ar Moulding,
various kinds of Dove-
tailing and Routing. The
simplest and most useful
Machine for Furniture,
House-finighing, Cars, Or-
ia,ns, Drawers, Brackets,

c., &c.

BATTLE CREEK MA-
CHINERY COMPANY,
MANUFACTURERS, Battle

Creek, Micnigan.

HYDRAULIC JACK.

ISTON guided from both ends; all working
parts guarded from dust ; single or double pumps,
cylinders, shafts, rocker arms, pistong, etc., entirely steel.

No. 14 N. 5th st., Philadelphiz,
NO: 12 Citn sty Wew York,*+ § PHILIP §. JUSTICE.

An deutfdie Eefinder.

Diefe grofe und thitige Clajfe unfrer Bes
polferung maden wir befouders davauf
aufmertjam, daf unfre Fivma durd) thre V-
bindbung mit Wafhington und dew curopiijden
Hauptitidten, befonbdere BVortheile zur Crlans
gung von ins und auslindijden Pateuten
bietet.

Jeder Crfinder, gleidjviel welder Nationalis
tit angehrig, ijt durd) die liberalen Patentge-
fetic der Bevetnigten Staaten jum Patentiduty
fitr Crfindungen bevedytigt. Unjre Fivma it
bereit, geftiitst auf 26jdhrige Crfafrung, deutjde
Grfinder jeder Beit zu berathen wud 311 mifigen
Preifen vajc) und pitnftlid) Batente ju crlangen.

Die Deutfdje Section ift in dem Hinden
fahiger bdeutidier Jngenicuve, .eidhe in bder
Office  perfonlih mit Crfindern verfehren
werben.

Der ,,Scientif.c American™ wird i feinen
Gpalterr die bebeutenderen Crfindungen be-
fpredyen.

Qorvefpondeny erbeten und prompt beant-
wortet.  Famphlcte in deutjder Sprade wer-
den auf Beclangen franco jugefandt.

Abdreffives

Zann & Co.,
wSctentific American” Patens Agentur,

87 Bart Row,
New York City
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SAreitiseaens.

Advertisements will be admitted on this page at the rate or
®1.00 per bne or each 'nsertion. Engravings may
head adverti<ements at the same rate per line by meas-
urement. as the letter-press.

T'he value of the SCIENTIFIC AMERICAN as an advertisng
medium cannot be over-est-mated. Itscirculation isten
times greater than that of any similar journal now pub-
lished. It goesinto allthe States and Territories, andis
read ‘n all the princip al l braries and reading-rooms of
the world. We invite the attention of those who wish to
make the r business known to the annexed rates. A busi-
ness man wants something more than to see his adver-
tisement in a printed newspaper. Hewants circulation.
If it isworth 25 cents per line to advertise in a paper of
three thousand circulation, it is worth $3.15 per line to
advertise in one of forty-five thousand.

SILICATE OF SODA.

HODGES, COOLIDGE & CO.. BOSTON, MASS.
IRON STEAMSHIP BUILDERS,

NEAFIE & LEVY,
PENN WORKS,

MARINEENGINES, BOTLERS, AND BUILD-
ARIERS OMPOUND 151\3(,r INES,
LADELPHIA

TANNA TE OF SODA.

The only reliable and legally anthorized nreparaﬂon
of thra a-tinle fo- cleaning boilers is ROGERS' BOILER
SCALE PREVENTIVE Iis use in any form for this
purpose is covered by patent. The publicis warned that
we _parpose taking legal recourse argjuinst all persons
making or using any of the so-called Tannate of Soda
introduced since the publication of Dr. Rogers’ discov-
ery. The genuine artic e is furnished by ourselves and
agents, at 25 cents a pound. (See SCIENTIFIC AMERICAN,
June 14. 1873.) AddressJ.G. ROGERS &CO.,Madison,Ind.

SILICATE OF SODA.

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

Moanufacturer.—The Multiform Cap for Winter
wear, will be the b st Selling Cap ever invented. The
entire Right low. J.E.DOW & CO.,30 Friend St ,Boston.

EVERY VARIETY
STEAM PUMPS.

SEND FOR ILLUSTRATED GA

OGUE

'GOPE & MAXWELL MFG.CO.
_HAMILTON,OHI0.

THE
LATEST IMPROVEMENT

LUBRICATORS

This NEEDLE-VALVE OIL FEEDER for
Locomot.ve and Stationary Engines has
met with great success. Master Mechan'cs
will be furnighed with Sample Cups by

ddressing
] CINCINNATI BRASS WORKS.

% GENTS WANTED—Anybody can make

pay. Tirst class articles for Ofice and House-
ho'd use Mavu‘acturer’s-priees, and enormous profits,
Address, for circular, JAS, H. WHITE,Newark RI .o

Extensively used forma

Copper, and Zinc Ores, &c.,

ca. The patent for this machine has been Sfully sustained in the
s¢peated and thoroughly contested suits.
in: rinnme on this patent do so at their own risk.

- The Blake Cruster Co,,

New Haven, Conn.

, BLAKE’S STONE AND ORE BREAKER

For reducing to fragments all kinds of hard and brittle suhn{?aces ,suchas
S

ES, MINERALS, AND

R
king Concrete for McAdam Roads, Ballast for Rail-
roads, reduction of Auriferous Quar:z. pulverizing Emer,

Stone, preparing Iron,
Twenty prize medals awarded in Europe and Amer.
ourts, after
Those who make, sell, or use machines

&c.

NEW YORK AGENCY,
137 Elm Street,

‘Where a machine may be seen in operatio n.

THE

AMERICAN
Turbine Water Wheel

§ Has recentlg been improved and sub
jected to thorough tests by James
imerson, Holyoke, Mass., showing
higher average results than any Tur
bine Wheel ever known. A full re-
ort_ may be obtained of STOUT
11.LS & TEMPLE, Dayton, Ohlo.

WIRE ROPLE.

JOHN A. ROEBLING’S SONS
MANUFACTURERS, TRENTON, N. J.
FOR Inclined Planes,Standing Ship Rigging
Bridges, Ferries, Stays, or Guys on Derricks & Cranes,
Tiller Ropes, Sash Cords of Copper and Iron, Lightning
Con-lucters of Copper. Specia: attentlon given to hoist-
ing rope of all kinds for Mines and Elevators Appl fox
cirealar,giving price and other information é)e

pay iph) ét on Transmission of Power by Wire Ropes. A
large stock constantly on hand at New York Warehouse

No. 117 Liberty street.

LUBRICATORS.
REYFUS’ transparent Self-act.
ing Oi'ers, for all sorts of Machinery

and €hafting, are reliable in_all seasons,
saving %—95 nev- cent. The SELF<-ACT=-
ING LUBRICATOR for Cylinders is
, now adopted hv over 150 R. R. in the U.S.,
and by hundredsof stationarv engines.

NATHAN & DREYFTUS,108 Libertyst.,N.Y.

SUPER-HEATERE

Save fuel, and supﬁlﬁ DRY steam. Easily attachea to
any boiler, KNRY W.BULKLEY, Engineer,
. 98 Liberty St., New York.

Fortesting Ovens. Boiler
Pyr Ometel‘ S. flues, Blast furnaces,

Super-Heated Steam, Oil Stills. &c.
Address HENRY W.BULKLKY,
98 Liberty St., New York

EACH’S Scroll Sawing Machines.—Cheap-

est and best in use. Feor Illustrated Catalogue and
Price List, send to H. L. BEACH, 90 Fulton St., .

N. Y. PLASTER WO

ANUFACTURERS of Calcined and Land Plaster, Marble Dust, Terra Alba, &c.,&c.
Every Barrel warranted.
WORKS, 469, 471 & 473 CHERRY STREET, NEW YORK.

B [ DousLeE ExTRA Plaster {8 unsurpassed.
)ur Quarries are in Nova Scotia.

RKS,

Our

MORRIS, TASKER & CO.,

MANUFACTURERS OF

AMERICAN CHARCOAL IRON

Boiler Tubes. |

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

Steam and Gas Fitters’ Supplies, Machinery for
CﬁGas ‘Works, &e. &c. pehies, v
NO. 15 GOLD ST.. NEW YORK.

Q {GOOD THING—MONEY IN IT—A For-
tune for a Patent Agent or Manufacturing Com-
pany. The Novel Ratchet Cork Screw, one of the best

selling articles invented, can be bought. Owner has
other business. W. DIbKSON Box 80, Albany Post

ce,
Machinist’s = Tools,

EXTRA HEAVY AND IVPF.OVED
LUCIUS W. POND, MANUFACTURER

orcester, Mass.
Warerooms, 98 Liberty Stree ew York.
C. 3TEBB I\S Agent.

SEND FOR BoOK CATALOGUE.
BICKNELL,27 Warrenst.,N.Y

N

YNUNERQUS STESTE HAVE PRo

N.F BURNHAM'S NE/ TURBINE

WATER WHEEL

TOBE THE BESTEVERINVENTED

SAMPHLE T EREE W7 7 " ADDRESS. YORK. PA

$576 AGENT’S PROFITS PER WEEK.
Will prove it or forfeit $500. New
art'clesjust patented Samples sentfree to all. Address
. CHIDESTER, 297 Broadway, New York.

OVVELL PATENT DOOR AND GATE
_J SPRING, worth ten of all others. Won’t corrode
or break. sk the Hardware dealers for it, or address
Shle Manufacturu‘, JAS., H. WHITE, Newark N.
Territry for Sale.

THE

SCIENCE RECORD

FOR

1873.

A Compendium of the Scientific Progress and Discove
ries of the Preceding Year. Illustrated with
over 150 Engravings. &) pages,
octavo. Price, $2.

l‘ HIS, NEW AND
splex;\did book embraces
the most Interesting Facts
and Discoveries in the vari-
ous Arts and Sciences that
have transpired during the
preceding year exhibiting in
one view the General Prog-
1e88 of the World lu the fol-
lowing Departm
1.—CHLMI TRY AND MET-

ALLUR

2 —MECHANICS AND EN-
GINEERING.

3—~ELECTRICITY, LIGHT,
H S 1.

EAT,
4.—TbCHNOLOGY.—Embm-
cing New and Useful Ln-
ventions and Discoveries
relating to THE ARTS:
5—BOTANY AND HORTI-
C RE.
6.—AGRICULTURE.
—RORAL AND II:IOU'SE

A MED
THERAPEUTICS, HY*
GIEN

9.—NATURAL HISTORY
AND ZOOLOGY.

10 & 11.—_METEOROLOGY,
TERRESTRIAL PHYS-
U8, GEOGRAPIY.
2 —GEOL()GY AND MINEPALUG .
13.—ASTRONOMY

u. —BIUGRAPHY.

Every person whe desires to be well infermed concern-
ing the Progress of the Arts and Sciences should have a
copy of SCIENCE RECORD FOR 1878. It B a most 1a-
teresting and valuable Book, and should havea place In
every Household, in every Library.

{)a,ges.()uuvo Bandsomely ‘Bound. Over 150 En-
gravings. Price, $2.
Sentby mail t0 all parts of the coum:ry, on recelpv ot

the price. A liberal dircount to the trade and to <an
vassers. Forsale at all the principal Bookstores.

MUXN & CO., PUBLISHERS,
37 Park Row, New Yerk City.
THE SCIENTIFIC AMERICAN will be sent or.e year

and one copy of SCIENCE RECORD FOR 1313, ob
receipt of $4°50.

SCIENUE RECORD FOR 1872 untform with the
above., Price $2. Liprary binding, s,i

TOYE’S MILL FURNISHING WORKS
are thelargest in the Unitrd fiates, They make
Burr Millstones, Porta ble Mills, ¢ nuf Machines, Packers,
Mill Picks, Water Wheels, Pulle/s aad Gearing, specially
adapted to flour mills Send fr r c-.calogue.
. T. NOYE & SON, Buffalo, N. Y.

2 IDDER’S PASTILES—A Sure Relief for
Asthma. STOWELL & CO. Charlestown, Mass.

GRAN‘D COLD ME DAL AWARDED
,@5] NEW, USEFUL, VALUABLE!
QW 4N Devoted to home
\~ Ry Couruaning over o i1 ustrations and naming 1160 scien.
tific appliarces; description and price of Tout Chests;
/. P%| Amateur Lathes. Toola and Machines; dodel stoans En.
\\\Q mmes, Steamboats, Sailing Vessels ; Mathematical nstru-
o tents Aicroscopes 5 ,hpnucalCnhmers ete. .lso serics i
fAremer=—®  145Chemical -xperiments and reatiseon reparing b- 4]
jects for Microscope instructions ormaking “ret rbcmP 1 Work, #i h pi]
[} home talent, and itiustrations €110 useful varlor equisites, iz.: Bi:d ]
4 Cages, Book Shelves, Brackets, Flower Stands, ¥riting Desks, Wo.k
IS Baskets, cto. Mailed on receips of 2c., and with first order :or $1..0
Py worth of Deslgns will send exira, coples %o mfuud rice of Bouk fn,e
"]
- SIXTH EDIT ION

DOYLE'S
Patent Differential Pulley Dlecks.
These justly celebrated Pulley Blocks nave now

reached theu- CROWNING PERFECTION by the
addition of

Hall's Patent Improved Yokes.

By the use of these Jokes we entirely overcome the dif-
ficulties expelinnco with all Dlﬁ‘ereutial Pulley Blocks,
namelv, the TING of the Chain, and the
WEDGING of the ‘same between the keepers and the
upper sheave—fric ion and wear are lesscied, ease and
safety are secured. For lifting heavy welg! 1ts of all
kinds these hlocks are unequalled, One rnan can
hoist 1,000 lbs. with ease, and the Block will
hold the weight at any peint. Made only of the
best materlals tested by constant use, a1 d approved by
many of the leadlng manufacturers in the Unlted States,
we Confldently commend them to the t:ade as the best
Differential Pualley Block in the market. Circulars sent
and orders promptly fisled by
SAM’L HALL’S SON & C0., Sole Mapufacturers,

LISHED 18 37

299,231 & 233'W. 10zh £t., New York,

500000 E[RON MELTED IN 8% HOURS.
MESS THWAIT‘S‘& CARBUTT
VMAVKERS ROOTS BLOWER ENGLAND

“1 USED TWO N2 5 ROOTS BLOWER WHEN CASTING

THE 250 TON ANVIUL

-MELTING 30 TONS

! SHALL IN FUTURE EXCLUSIVELY RECOMMEND THIS -
PH.& FM.ROOTS CONNERSVILLE IND.

a
&

MAP o = TH 187C.
ABBREVIATED LETTER,

‘BLOCK

IRON PER HOUR.
BLOWER’
W. IRELAND

SSTOWNSEND GEN: AGT 3FLIBERTY ST.N.Y, PATENTEE (RELANDS GUPOLA,

1HE HEALD & SISCO
Patent Centrifu§al Pumps,

ERTICAL & HO lZOl\TAL
First Premiums at New Orleans, Cincinnati, and New
York. * Medal of Special Award,” American
Institute, 1872.

Perfect satisfaction guarauteed The cheapest, most
durable, popular and successful Pump known, for Paper
Makers, Tanners, Contractors, Brick Makers, Distillers,
ete. Pumps with engine on fmme. complete, at low
figures,for Wrecking, Dredging, Irrigat ing, etc. Illustra-
ted pamphlet,free. ¢00 references to parties"«ctual!v using
ossible testimon

the Pump. 22 pages ot the strong-st
aldwinsville, N,

Address HEALD, 8ISCO & CO.,

P. BLAISDELL & (0,

MANUFACTURERS OF THE BEST

Patent Drill Presses, with Quick
Return Motion,

In the Market, also other Machinist Tools.

SEND FOR CUTS,
W()RCESTER MASS

LEFFEL'S JMPROVED DOUBLE TURBINE

_NEw BookdJustOut- 160 PacES

SENT FREE

ey pcuuw INLETEBLLU 1 WaALBT puWer, ALl 1855

JAMES LEFFEL & CO.,
SPRINGFIELD, OHI0,0r109 LIBERTY ST., N. Y. C11¥,
MONE made with Stencil and Key Check out-
ﬁts. The chr‘ est and beef. Catalogue

and samples free. E. GLASS, Brattleboro’. Vt.

THE HASKINS MACHINE CO

FITCHBURG, MASS,, Manutacturers of
PATENT VERTICAL STEAM ENGINES.

V. Car enter, Advems:ug Agent{. Aadrré;s

T T
Box i3, New Yorl city.

THREE PLY POOFING,
n Use Ten Years
A good article, well recommended and suitnble t‘or

either stee or flat roofs. Send for Circular and %
ples. MIL ROOFING Co., 73 Maiden Lane, New York

MAHOGANY,

ROSEWO00D, WALNUT, WHITE HOLLY
SATIN WO00D HUNGARIAN ASH, AND
ALL KINDS OF WOODS,

IN LOGS, PLANK, BOARDS, AND VENEERS.

GEO. W. READ & CO.,
Mill and Yarﬂ 186 to 20C Lew1s St., cor.6thSt ,E. R.,,N. Y.
=~ Orders &maﬂ promptly and faithfully executed.
3% Enclose stamp for Catalogue and Price Lisi.

DOUBLE ACTING
BUCKEIT-PLUNGER

(¢) SteamPumps

VALLEY MACHINE COMPANY,
Easthampton, Mass.

EMERY WHEEL MACHINERY
for grinding Tools and Metals, gum-
ming Saws,cleaning Casrings,grind-
ing Planer Knives perfectly straight
—unequaled for thesterling quality
of its material and workmanship,
the durability of every nart. AMER-
TCAN TWIST DRILL ‘COMPANY,
cket,R. I.,store, %Ltherrv St,- N, Y.

PORTLAND CEMENT,

From the best London Manufacturers. Forrale by
JAMES BRAND, 55 Cliff St., N. Y.
A Practical Treatise on Cement furnished for 25 cents

The Pulsometer or Magic Pump.

The simplest, most durable and effective
'pump now in use. Adapted to all situa-
tions and performs all the functions of a
steam pump without its consequent wear
and care. No machinery about it. Nothing
to wear out. Will pump gritty or muddy
\  water without wear or infury to its parts.
B It cannot get out of order.

C. HENRY HALL & CO.,
20 Cortlandy Qtreet
New York Clt)

THE STANDARD MAKE!

== Emer Wheels and Emery Grinding Machinory
LHE TANITE CO., Stroudsburg, Pa.

HERIGAN MAW (0,

- No. 1 Ferry St., New York.

Movable-Toothed Clrcular Saws,
PERFORATED CROSS-CUT,

SOLID SAWS.

ALSO,
IVENS & BROOKES PATENT
Eccentric-Geared Power Press.

HOUSTON'S PATENT
TURBINE WATER WHEEL.

Slmpl"“t, Strongest, Cheapest, Best.

In the test at Holyoke,in
1872, the Houston gave the
hxgheqt percentage ever
shown in a reliable test and
the highest ave age re=
sults ever obtained. In
practical useitiseverywhere
demonstrating its superior-
ity over all others. Emer-
~on’s full report furnished on
npplicauou Send for Circu-

\IERRILL & HOUSTON
IRON WORKS,
Beloit, Wisconsin.

| (10 HORSE-POWER.)

Our Combined Ergines and Boilers are made in quanti-

ties and to standard gauges, 80 that all parts are inter-

changeable. Can be run with greater safety and less ex-

{)ense than any other engine manufactured. Sizes from
to 30 horse-power. arerooms, 46 Cortlandt Street,

New York. Send for Circular.

Working Models

And Experimental Machinery, Metal, or Wood, made Lo
order by J.F.WE%NEB.&Centersi N.Y.

© 1873 SCIENTIFIC AMERICAN, INC

RON PLANERS, ENGINE LATHES,
Drills,and ether Machinists’ Tools, of superior qual-
ity,on haud,snd fAnishing. For salc 1ow. For Descn
uon and Price address NEW HAVEN MANUFACTU
NG C0, New Haven, Conn.

ANSOUM SYPHON CONDENSER perfects

and maintains vacuum en Steam Engines at cost of

one per cent its value, and by its use Vacuum Pans are

rmn with full vacuum without Air Pump. Send to WM.

ALLEN, 51 Chardon St., ey Boston, for a persoual call, or
he Dnmnanv at Ruffalo, N. Y., for a cirenlar.

SCEN A MERIGAN

TERMS.
One copy, one year $3.00
One copy, six months 1.50
Ope copy, four months 1.00

One copy of ScientificAmerican for one year, and
one copy of engraving, “ Men ot Progress” -

One copy of Scientific American for one year, and
one copy of ‘“Science Record,” for 18713 - -

Remit by postal order, draft or express.

The postage on the Scientific American is five centsper
quarter, payable at the office where received. Canada
subscribers must remit, with subscription, 25 cents extia
to pay postage.

Address sll-leiters and make all Post Office orders of
drafts payable to

MUNN & CO.,

37 PARE ROW NEW YORF.

HE « bcientiﬁc American * is printed with
CHAS, ENEU JOHNSON & 0.8 INE, Tentnand
Lombard sta., Philadelph a and 39 Gold st.. New York,

10.00

4.50






