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THE nw STA‘IE CAPITOL AT HARTFORD, CONN,

It is curious to note how the course of architecture in this
country has closely followed the changes in the art devel-
oped in Europe and more especially in England. The severe
Roman classical style of the last century became supplanted
in the Greek revival of 1762, and in both Great Britain and
the United States appeared buildings in the main reproduc-
tive of ancient Hellenic temples, The British Museum in
London, and our own public buildings in Washington, be-
sides numerous custom houses, hotels, and banks, are types
of more imposing edifices erected in the Greek style; while
scores of wooden country dwellings in almost every village
in the Eastern States attest, by their heavy pillars and broad
porches, the predilection of architects for its use wherever
possible, As the Roman has failed before the Greek, so has
tho latter in no small measure become less popular than the
Gothie, the revival of which style may be fairly dated as of
fifty yoars ago. Fostered by progress in archmological studies
and by ecclesiastical patronage, the medimval in art grew
steadily in favor; and as a result, an almost new order of
architecture,the modern secular Gothic, sprang into existence,
which, emancipating itself from purely religious application,
has reformed the very principles of the original designs. To
Ruskin is ascribed this change, and Eastlake says that it was
reserved for him ““to strike a chord of human sympathy that
vibrated through all hearts, and to advocate, independently of
considerations which had hitherto only enlisted the sympa-
thy of a few, those principles of mediwval art whose appli-
cation ghould be universal.”

NEW YORK, JANUARY 17, 1874.

in architecture, we lay before our readers a fino engraving of
an edifice which, when completed, will probably be the most
prominent and striking example of the style as treated in
the United States,
and is located in the City Park, a tract of some 40 acres, in
the city of Hartford, The site is on elevated ground, is
commanding and appropriate, and admirably suited to dis
play the fine design of the structure. The central feature is

With this brief review of the origin of the secular 'mlhi"l
!

It is the State Capitol of Connecticut,

the dome, which, springing to a hight of two hundred and
fifty feet above the ground,
female figure, representing Connecticut, holding in her hand
the original charter of the State, In common with theentire
edifice, the dome is of white marble and richly adorned with
areades, columns, galleries, and with thirteen figures placed
one ateach terminal at angles, each statue supporting s shield
bearing the arms of one of the original States, The dome
in plan is & dodecagon 56 feet in diameter, and is flanked by
towers 160 feet in hight,

The extreme length of the main bullding is 300 feet and |
ita greatest depth 200 feet. Its construction is of the
substantial description, iron beams and brick arches, and also |
ground arches in brick filled in, being used throughout. The
main entrances are on the north and south fronts having ves.
tibules, and leading through arcaded openings. In the tym.
pani of the arches over the grand entrance, are five bas re.
liefs representing Putnam leaving his plow, and his celebra.
ted horseback ride down the steps, the charter oak, the land-
ing of the pilgrims, and the surrender of Cornwallis. On the

is surmounted by a colossal

most |

| Hall is in the central building of the front,
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front of the building above the main door are twenty-six
niches destined for large statues, and suitable places are pro
vided over all the entrances for the reception of busts of dis
tingulshed men. These decorations and the bandsome slate
roof, together with the general ornate type of the building,
will render it,if we may judge from the finished drawings of
the elevation, one of the most artistically beautiful structures
ever erected. The lower and third floors are devoted to offices
and apartments for state and other officlals. The second
floor containg the Halls of the Senate and Representatives,
the Supreme Court, and the Library. The Representatives’
is lighted on
threo sides, and is supported on arcades of polished granite
The libra-
ry hias two stories of windows, and of alcoves for books

The main hall, which isapproached by all entrances, is tiled
snd hus s stone colonnade, supporting the groined ceiling and
It is well lighted from the doorways and the
There are two grand staircases, en-
tirely of stone and of very massive and beautifal design.

Mr. R. M. Upjohn, of this city, the designer of St. Thomas'
Church on Fifth avenue and many other prominent buildingl
the country, the architect. He informs us
that the ground floor of the structure is now completed and
that the entire edifice about three years to
finish.

columns, with capitals elegantly carved in marble,

floor above.
corridors at each end.

throughout is
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GoLp melts at 2,500° Fah.—a little above the melting
point of copper.
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atilige the other, bringing the nations of every part of the
globe into close communion, and presenting to all the best
feuits of the lnbors of each, the most advanced and mont
thoroughly civilized aro stimulated by competition to great-
or exortions, and to the accomplishment of still nobler re-
gults: while those countries which are farthest behind in the
great march of human progross are taught what has been
done by others, and are awakened and urged to make an

earnest effort to overtake those who are now so far in ad-

vance of them. All are taught that nations, like individuals,
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THE VIENNA EXHIBITION AND ITS RESULTS,

The Vienna Exhibition closed November 1 last, and that
wonderful display of industrial products, which had been
gathered with 8o much toil, and at such expense of time and
money, from every quarter of the globe, has been broken up,
and its exhibits are now scattered as widely as before their
collection. The greatest of international exhibitions has
become a thing of the past. Its influence, however, remains
and will long be felt in every part of the world. Even on
our side of the Atlantic, thousands of miles from the strange,
busy scene in which we, of all civilized nations, took least
part, we feel that, in some respects, we have been benefitted
by the most important and most creditable of all Austrian
enterprises.

We felt it our duty to warn the public of the risks which
were to be met by those who proposed to take into Austria
valusble inventions. We considered the defective patent
code of that country no safeguard to inventors, and showed
that, despite the promises—still unfulfilled—of liberal
changes, any reslly valusble improvement would be likely
to be pirated, unless, as could seldom be the case, the exac-
tions of the lsw were fully complied with. These facts were
g0 well exhibited that but few of our gresat inventions were
seen st Vienna, and the United States section became conspic-
uous for its small extent; and our own people, visiting the
Ausstellung, were struck with the barrenness of the Ameri-
can department. We were, however, well represented in
quality, if pot in quantity; and if we msy judge from the
official record of awards, the jury was very favorably im.
pressed. The proportion borne by the number of awards of
Medals of Progress to the number of Medals of Merit grant-
ed, as well as the large proportion of awards made to our
small number of exhibitors, are both high, in Group XIII
(machinery). The medals are nominally of equal value, but
the second class mentioned are given for abstract merit,
while the first named were given only where merit was
accompanied by evidence of a substantial and meritorious
sdvance, effected sincs the date of the Paris Exposition, in
devices deemed specially meritorious st that time. The
United States brought away one third more medals of the
first than of the second kind, and is, we believe, the only
nation in which the comparison does not give s reverse pro-
portion.

The real results of this enterprize are properly gaged,
bowever, by & broader view than this. The distribution of
medals is but an incidentof the grand work. Comparatively
few of the exhibits taken to Vienna by our people will be
brought back to the United States. They have found pur-
chasers from all parts of the world, and go among strangers,
civilized and uncivilized, to spresd abroad the fame of Amer-
ican mechanios and Yankee Inventions. Our sewing ma-
chines are distributed from 8t. Petersburg to Calcutta, and
our agricultural implements are found in every grain rais.
ing district from Great Britain to Chins, and our wood and
metal working toole are almont as familiar to the Hungarian
and the Bohemian as to our own mechanics, In the Chinese
sod Japanese sections, even, it was noticed vory early in the
nenson that nearly every articlo was marked verkauft (sold)
and the unique productions of the Orientals thus slso become
distributed throughout the world, From the farthest east,
from north and south and west, the most intelligent and the
most enterprising of every nation have met to seo what
others have sccomplished, and to Jearn whatever may most
afd their own adyancement.

It i this universsl dissemination of the sequired knowl-
edge of every department of industry that constitutes the
most important work of an international exhibition, Bring-
ing together, as it does, the products of the labor of every
nation, and displaying the natural resources of every coun.
try to all who can purchase the one or who ean develope or

may choose between poverty and competence, if not affluence,
and that intelligence, honesty, industry, and frugality inya-
rinbly bring their reward.

Now that the Austrian Exhibition of 1878 has bocome one
of the great bygones, we look forward with renowed zeal to
the successful insuguration of our own coming Centennial
International Exhibition of 1876. The time for preparation
is none too ample, and we anticipate with anxious as well
as hopeful interest the opening of its
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Of palaces; 10! the glant alxles

Rieh fn model nnd dealgn,

Harvest tools and husbandry,

Loom and wheel and enginery,

Secrets of the sullen mine,

Steel and gold, and corn and wine,
Fabric rough or falry fine,

Sunny tokens of tholine,

Polar marvels, and s feast

Of wonder out of West and East,

And shapes and hues of part divine

All of beauty, all of use,

That one fair planet ean prodnce,
Brought from under every star,

Blown from over every main,

And mixed, as life {s mixed with pain,
The works of peace with works of war,

o

PATENT OFFICE PRINTING.

A correspondent of the New York World, writing to that
paper from Washington, gives some items of public printing
done by the Congressional Printer, among which is the sum
of £142,793 charged for Patent Office printing. On this the
writer complains in the following style:
“ 1 wolected the Pstent Office from the Interior Depart-
ment for this reason: the work done for that institution is
not paid for by taxes, but by the people that take out patents.
It is the people’s money, not the Administration’s, and in
justice the work ghould be let out to the lowest bidder after
advertisement. In this item 25 per cent, if not more, could
be saved. In this connection the Government is running a
monthly periodical for $1 a year, called the Official Gazette, &
most flagrant abuse of public confidence and rather a small
business for a government spending its $300,000,000 a
year to engage in."”
We fail to perceive where the “ flagrant abuse of public
confidence ” would come in, even if it were true that the
Official Gazette were a monthly periodical run at $1 a year.
Unfortunstely it is not true. The price is 6 a year, and it
is published weekly. The publication is, however, carried on
at a heavy expense to the government; but as it has been
expressly ordered by Congress, the Commissioner of Patents
only discharges his simple duty in attending to its publica-
tion, and the manner in which the work is produced is
highly creditable to him. The Official Gazette takes the
place of the former annual volumes, known as the Patent
Office Reports, on which Congress was accustomed to spend
far more than the weekly Gazette costs.
The Patent Reports were printed for free distribution by
members of Congress, and the same practice is substantially
maintained in respect to the Gazette. The public demand
for it is far from sufficient to pay its support.
Ten thousand copies of the Gazette are printed every week,
of which three thousand coples go to subscribers, who pay
$6 o year, and seven thousand copies are given away to
members of Congress, other departments of the government,
courts, libraries, ete. The total cost of the publieation is not
far from sixty-four thousand dollars a year. The annual
loss to the government by the publication, is a little under
fifty thousand dollars & year,
Prior to the establishment of the Official Gazette, the patent
claims were published in the BOrENTIFIC AMERICAN, and
our publication of them was a matter of great convenience
and advantage to the Patent Office. On the basis of the
amount now paid out by the government for similar work,
our publication of the claims must have saved the Patent
Office from twenty to forty thousand dollars a year, during a
period of nearly twenty yoars, But we never recoived a sin-
gle centaro from the Patent Office for the service; indeod we
could never prevail upon the department to be so liberal as
to furnish us with a free copy of the clalms for our printers
to set up the types. On the contrary, we were compelled to
pay the Patent Office from five hundred to & thousand dol-
lars o year to furnish us with the copy. After the issue of
our paper, the Patent Office was then accustomed to oxpond a
fow centn weekly in purchnsing oxtra coples of the Somx-
TIFIC AMERIOAN, out of which It selwsored the printed olnims
for use in the various examiners rooms, snd In connection
with the drawings, and the propamtion of the annunl roports.

The weekly publication of the claims in desirable as o mat-
ter of convenience, to the Patent Office, and to a Jmited
number of persons, consisting mostly of patent agonts and
attorneys, But the public In genera) have little use therefor.
We belfeve it would be & much better plan to onlarge the
Gagette wo np to give the speclfieations and drawings in full
of all patents insued. This would form an invalusble work
of great importance to the public,and, if lssund at, sy, $25 a
year, would doubtless be melf.supporting, provhiaxl the
freelis. wore wholly suspended, and the best economy prae-
ticed in sho printing.
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SCIENCE RECORD FOR 1874,

The new volume of this work is now apon the press, and
will be rendy for delivery about the 20th of January, The
forthecoming book is one of unusnal Interest and value, It
embraces a condensged account of the londing discoverios and
improvements in the various branches of selence, ineluding
Chemistry, Metallurgy, Mechanics, Engineering, Eloctricity
Light, Heat, Bound, Technology, Piscleulturs, Botany, Hortl.
culture, Agriculture, Rural and Household Economy, ‘Ma-
terin Medics, Therapeutics, Hygiene, Natural History, Zdol.
ogy, Meteorology, Terrestrial Physics, Geography, Geology,
Mineralogy, Astronomy, Biography, ete,

The various departmenta are lustrated with sultable en.
gravings., In Metallurgy, for example, we have {llustrations
of Siemens’ furnace and a description of his new and wue.
cessful method of making iron and steel direct from the ore.
This isaccomplished at a cost of from 20 to 50 per cent loss
than by the present blast furnaces. The subject is of Im-
portance to iron workers. In Mechanics and Engineering, we
have accounts of new railway improvemonts, novel machines,
and o great variety of new devicos. Technology in full of
new information, and there is hardly n worker in any branch
of the applied arts, but will here find some new hint, recipe,
orsuggestion, of more worth to him than many times the
cost of the book. In Agriculture, we have accounts of new
methods for preparing manures with economy, improvements
in treating roils, new and useful plants and vegetables,
Among the latter is illustrated a new and early variety of
the potato, from which gix hundred pounds are raised for
every pound of seed planted, n mout valuable acquisition for
ail who maintain gardens. Natural History, Zoology, Piscl-
culture, all are full of interest, Portraits of prominent scl-
entiti men and discoverers are given, among which we notice
those o: Tieblg, Draper, Proctor, Lockyer, Baker, The mis-
cellaneous department will be found especially attractive and
useful. Here we have a serios of engravings illustrating the
various devices employed to nssist learners in drawing,
Among thege is a new reflecting drawing board, which, by
means of a simpie pane of glass, throws down upon the
paper the outline of the picture that is to be copied. Then
we have the pentagraph, the perspective rulers, sketching
frames, reducing and copying glasses. All are so described
as to enable any person of intelligence, to make and use
the several instruments. This series of engravings, with
the practical instructions given for drawing, will greatly
facilitate and encourage all persons, old or young, who
wish to acquire the art of drawing. Not only are the vari-
ous instruments shown, but their manner of use in actual
practice is illustrated. Soience Record for 1874 forms a
handsome octavo volume of 600 pages, nicely bound, uniform
with previous issues. Price $2.50. Published by Munn &
Co., 87 Park Row, N. Y., and by thex: sent everywhere on
receipt of price. May be ordered through any book or
news store.

THE VALUE OF A KEENEL OF CORN.

In considering the curious and interesting chemical nature
of corn, we shall use the word as applied to wheat, as well
as to maize. The two grains are chemically constituted very
much alike, and what may be said of one applies with
almost equal truth to the other. Both are made up of
starch, dextrin, gum, sugar, gluten, albumen, and phos-
phatea of lime, magnesia, and potasss, with silica and iron.
Wheat contains about double the amount of lime and iron,
and considerable more phosphoric acid, but less magnesia
and sods. The maize seeds are rich in a pecaliar oil, which
is nourishing and highly conducive to the formation of adi.
pose or fatty matter; hence, the high utility of corn in fat-
tening animals, What a remarkable combination of chemi-
cal substances is stored up in a kernel of corn? It may
almost be said to be an apothecary’s shop in miniature; and
the order and arrangement of the mineral elements and voge.-
table compounds, needed to render the comparison moreapt,
are not wanting. For some reason, Nature places the most
valuable substances in a kernel nearest the air and sunlight,
while the little cells of the interior are full of the material
used to keep erect and tidy our collars and neck bands—
starch. With a moistened cloth, we can rub off from the
kernel about three and a half per cent of woody or strawy
material, of not much nutritive value; and then we come
to 8 coating which holds nearly all the iron, potash, soda,
lime, phosphoric acid and the rich nitrogenous ingredionts.
This wrapper is the storehouse upon whose shelves aro do-
posited the mineral and vegetable wealth of the borry,
Whenee come these chemical agents? By what supoerlative
cunning are they grouped within the embrace of this cover.
ing? They come of course from the soll; and by the mys-
terious and sllent power of vital force,they have beon ralsed,
atom by atom, from their low estate, and fitted to perform
the high offices of nutrition in the animal organisms,  And
should we not appropriate them to our use as the most care
fully adjusted of all materials deslgned for human allment ?
Certainly we should ; but do we? Unfortunately we ennnot
render an affirmative answer, The sharp teoth of onr burr
mills drive ruthlessly through the rich wrappers of the ker.
nel, and then torn fragments pass to the bolt, and from that
to the barn or stable; the animals obtaln the nutritious glu.
ten, and the starch, in the form of fine flour, is sot aslde for
family use. But it is not designed to enlarge upon this
point, Lot us look nt the chemical offices the sulmtances
found in the kernel of corn subgerve in the animal economy,

Starch In the wood or conl which, under the Influence of
oxygen, Is to be consumed or burned to muaintaln snimal
warmth, It passes in as pure fuel, it Is oxydized, and the
ashes rejected through the respimtory organs, Tho warmth

imparted by this combustion is nocessary to the proper ful.
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filment of the functions of the body ©Oi these functions,

those of digestion and assimilation are the most lmportant.

The digestive apparatus receives the gluten and the starch

of the grain; thelatter is pushed forward to be burned, the
former enters the circulation; and out of ita contained iron,
potash, godn, magnesgia, lime, nitrogen, ete,, are manufac-
tured all the important tissues and organs of the body. All
of the iron ia retained in the blood, together with much of
the sods and phosphoric acid; the lime goes to the bones,
and the magnesia very abruptly leaves the body, as it seems
to be very plainly told that it is not wanted. Such, in brief,
aro the uses which the organic and inorganic constituents of
a kernel of corn subserve in the chemistry of animal life.

The changes which they are made to undergo in the la-
boratory are almost equally interesting and important. Fe-
cula, or starch, is a body of greatinterest, and is not found
alone in corn. There is scarcely a plant or part of a plant
which does not yield more or less of this substance. What
a curious vegetable is the potato! Swollen or puffed out by
the enormouns distention of the cellular tissue in which the
gtarch is contained, it seems almost ugly in its deformity.
It is little less than a mass of starch when the watery part
has been evaporated.

1f we separate the starch from the gluten in corn, and
boil it a few minutes with weak sulphuric acid, it under-
goesa remarkable change,and becomes as fluid and limpid as
water; and if we withdraw the acid, and evaporate to dry-
ness, we have a new body, a kind of gum called dextrin,
But if we do not interrupt the boiling when it becomes thin
and clear, but continue it for several hours, and then with-
draw the acid by chemical means, we have remaining a liquid,
very sweet to the taste, which will, if allowed to separate,
solidify to a mass of grape sugar. Thisis the method of
changing corn into sirup and sugar. What is most extraor-
dinary in this process is the fact that the acid undergoes no
diminution or change. The play of chemical affinities lies
between the amidine and the elements of water, grape sugar
containing more oxygen and hydrogen, compared with the
quantity of carbon, than the starch. Nothing can be more
striking than these changes. From the kernel of corn we
obtain starch, this we change easily into gum, and, by the
aid of one of the most powerful and destructive acids, trans-
form it into sirup and sugar.

‘We are now to consider another most extraordinary change
which corn is capable of undergoing, that of being trans-
formed into whiskey or alcohol. If we take the sweet liquid
obtained by the infusion of malted corn, and subject it to a

. temperature of 60° or 70" Fah., it soon becomes turbid and
muddy; bubbles of gas are seen to rise from all parts of the
liquid, the temperature rises, and there are signs of chemi-
cal action going on in it. Aftera while, it slackens and soon
stops altogether. Exanination shows that it has now com-
pletely lost its sweet tastz, and acquired another quite dis-
tinct. An intoxicating ligunid is found, and if we place it in
a still, we obtain a colorless, inflammable liquid, easily re-
cognized as alcohol. By a peculiar arrangement of the con-
densing apparatus of the still, & portion of the grain, oils,
and a large amount of water are allowed to go over with
the alcohol, and this constitutes whiskey.

This is an example of the change called vinous fermenta-
tion. The influence of a ferment or decomposing azotized
body upon sugar is strange and gnite incomprehensible.
Through its agency, we may cause the bighly organized ker-
nel of corn to take another step downward towards a dead
inorganic condition. We can transform the alcohol over
into acetic acid or vinegar, or the sugar may be formed into
one of the most curious organic acids, the lactic. As in
these processes, we follow the kernel of corn through the
various changes,first into gum, then into sugar, then aleohol,
then vinegar, and ultimately into carboni¢ acid and water,
we obtain an imperfect idea of the marvels of vital chemis.
try. The chemistry of a kernel of corn is a comprehensive
topie, and to be considered even in its outlines would supply
material sufficient for a volume. The aim has been to group
together o few of the most interesting points, and thus awnk-
en a desire for 8 more complete and satisfactory investiga-
tion.

-——

THE PRIME MOVERS AND THEIR RECENT PROGRESS,
The prime movers remaining unconsidered in our last is-
sue are the heat engines. It was first pointed out by Benja-
min Thompson, of New Hampshire, whose fame was won
abroad at about the time of the war of the Revolution, and who
was made Count Rumford in Europe, that hest was not a sub-
stance, as had been previously supposed, but that It was s
kind of motion. In his paper, published by the Royal Boclety
in 1798, he described experiments which not only proved this
now well known and universally admitted fact, but also for-
nished dafa for estimating very closely the value of the
“ mechanieal equivalent” of & unit of heat* Bir Hum-
phrey Davy, whose attention may have been called to the
subject by Rumford’s paper, in the following year made his
celobrated corroborative experiment, melting ice, in an at-
mosphere below the freezing temperature, by friction, and
published his sequiescence in the dynamic theory, becoming
ons of the earliest disciples of Rumford. Subsequently, the
beaatiful method of Mayer and the excetlent work of Joule
determined with precision the fact that the heat energy of a
British thermal unit has sn equivalent in mechanical power
whose messure is 772 pounds raised one foot high. In heat
engines, it i impossible to obtain all of this power from the
hioat obtainable from any source. If coal is burned, the heat
developed becomes wasted, to o certain extent, in transmis:
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alon to the prime mover, and a very large quantity is lost In
the machine itself in many ways which have been already
explained in these columns, It thus happens that, while the
heat obtained from o pound of conl should do work equiva:
lent to ralsing o pound weight toa hight of two thousand
miles, our engines are so imperfect that our best builders
decling to guarantes o tenth of this duty with even very
large engines of the most perfect known degign. In an edi-
torial article, published in the SorENTIFIO AMERICAN, Janu-
ary 11, 1878, we exhibited the reasons for this serious waste
of power, and showed how far improvement is possible in
heat engines working on known principles, and that the
range of increased efliciency left to be effected by this im-
provement amounts to about 15 per cent in the engine and
30 per cent in the boiler of the steam engine, when working
between the present limits of temperature, It is impossible
to fix a limit to the gain by elevation of temperature and
pressure and increased expansion,

We can record no important advance in steam engineering
since that date. The use of the compound engine is becom-
ing more general, and progress in the direction of higher
steam pressure, and greater expansion is causing gradual
modification of old forms of boilers to meet gafely the high-
er pressures and the go-called “gafety” or “sectional ”” boil-
erg are coming into use still more extensively in consequence
of this change. No great improvement has been recently
effected either at home or abroad. In Europe, as was stated
in the letters of our Vienna correspondent, the practice in
steam engines is passing through the same phase of ex-
periment and revolution which was witnessed in this coun-
try fifteen years ago in the period of the great contests of
Sickles and Corliss for supremacy in the then just opening
field.

To-day & pound and a half of coal per horse power per
hour represents the highest economy of the best classes of
large engines ; and for ordinary sizes, such as drive our mills
and our workshop machinery, double that expenditure is not
considered extravagant. We can only hope to see these fig-
ures greatly reduced by some now unimagined and com-
plete revolution in engineering. Such a reyolution is by no
means impossible or perhaps even improbable,,and it would
be unwise to neglect any suggestion which looks promising-
ly toward such an inestimably important advance.

The immediate and well known directions in which engi
neers are seeking to improye the steam engines look to the
prevention of external losses of heat by radiation and con-
duction, and to the reduction of internal losses due to cool-
ing of the steam cylinder and to condensation of the prime
steam, or to liquefaction by expansion and re-evaporation
during the exhaust.

The first is accomplished very thoroughly by means of the
many sorts of excellent *‘ felting ™ now in the market, and
by “lagging.” The second is secured by superheating and
by mixture of steam with airto a slight extent in non.con-
densing engines, and by the adoption of the ‘“compound”
engine, invented by Wolff a half century or more ago, long
before the use of high steam and great expansion gave it its
proper field.

Attempts have been frequently made, and a very promis.
ing one has been chronicled in our columns during the past
year, to save and utilize the exbaust heat of the non-con-
densing steam engine, by applying it to the evaporation of
some very volatile liquid, which is then applied to a supple-
mentary engine. The real competition here lies between
these * binary vapor” engines and the common condensing
engine. The former would seem the more economical, and
we are awalting with interest the report of the performance
of the engine which, it hus been stated by the inventor, Mr,
Ellis, is to be designed and tested by oneof our most dis-
tinguished engineers. As we have already had occasion to
remark, the effort to improve this class of prime movers is
required to be exerted rather in removing the objections of
the expense of the secondary fluid, the danger of loss by
leakage, and the infinite annoyance, and generally the danger
also, which attends its escape. These difficulties removed, a
simple, durable, and properly designed machine of this class
will find & ready market and will mark a decided advance, if
in first coat and expense of maintenance it can competn sue-
cesafully with the steam engine. Remembering that the
economical value of a fluid depends simply upon the effect
Iveness with which It acts s a storehouse—a reservoir—of
Leat, and the advantages which 12 presents as s receiver and
a dispenser of that heat, and rememberiog also that the me-
chanieal effect deponds just as much upon the volumens well
as the density, upon the distance through which Its pressure
In nxertod as woll as upon the amount of that pressure, we
can soe that the value of any fluid as & medium of power
transmission s not measured simply by its pressure at any
given temperature, Up to the present time the vapor of
water has been found, all things considered, the best single
fluld for use in heat engines,

Alr has been used very frequently in the production of
power in heat engines, but It has vot yot become s really
succossful and satisfactory motor. The convenience of ob:
tuining sn ample supply of air, its freedom from liability to
produce destructive explosions, and the complotoness of its
expansive action, are Important advantages, but they seem
to be more than compensated by the difficulty of managing
the flaid at the very high temperature at which it must be
worked, the bulk and cost of construction and malntenance
of the engine, and by difficulties, inherent in all known de.
wlgns, of obtalning prompt and completo conveyance of heat
into and out of the mnss of alremployed. Sixty years ago
Dr. Robert Btirling proposed to use air in a heat engine, and
his crude deslgn was lmproved by James Stirling, who

worked at the problem twenty years later, Our distinguished

fellow citizen, Ericason, still later, and nearly a quarter of &
century sgo, designed a form of engine which was go suc-
consful that it still continues in uge, as subsequently im-
proved by its inventor. Shaw's engine and that of Roper
have also met with some success ; and the very promiging en-
gine of Wilca, when just seeming most successful, disap-
peared, for reasons to us unknown, The superheated air en-
gine of Leavitt is the latest example of this clags which has
come to our notice, but we now hear nothing more of that,
At present, we see nothing gpecially noteworthy in this field
of invention. We have indicated the difficulties of the prob-
lem, and leave the matter in the hands and minds of the in-

genious and experienced mechanics who read our paper, and

hope that we may yet be called upon to record the perform-

ance of an engine which shall produce the horse power for

the expenditure of a ponnd of coal per hour, as is said al-

ready to have been done, and without burning itself out af-

ter o few weeks of good work, A‘‘furnace gas engine,” or

one which uses in its cylinder the products of combustion,

will probably prove the most economical form.

(Gas engines are another clags of prime movera from which
much hag been expected, but with which little success has
been yet obtained. They offer nearly all the advantages of
air engines, with the additional one of readily obtaining high
pressure; but possess disadvantages peculiar to themselves
which have, as yet, effectually prevented their introduction
to any congiderable extent. The first engine which came
prominently before the public, the Lenoir engine, awakened
much interest both among engineers and with the public,
Using an explosive mixture, fired by electricity, the pressure
was irregular, the engine noisy and wasteful of power,
and the voltaic battery was a troublesome und costly appen-
dage. The later use of a much smaller battery and the
spark of the inductorium reduced but has not eliminated
these objections. The Hugon engine next came into notice,
and in this machine, by igniting the charge by means of an
ingeniously arranged gas jet, this great objection to the use
of exploding gases was done away with. In both these en-
gines, the machine itself was quite gimilar in its details to
the ordinary steam engine. The Otto and Langen engine, re-
cently introduced abroad and unoticed in our Vienna cor-
respondence last summer, acts much like a Cornish pumping
engine. The explosion of the gas drives the heavily loaded
piston rapidly to the top of the cylinder, and, as it descends,
its weight exerts a useful power. It is economical, using
scarcely hslf the gas required by the earlier engines, but it
is more rattling and irregular in its action than even they
were. The most recent gas engine is, we believe, that of
Brayton, in which explosion is avoided andof which, it is
claimed, the economy equals thst last mentioned. It seems
a most promising invention, snd we hope that time will
prove its claims well founded. A good gas engine will find
a large market. Its motion must be steady, its gases shonld
be gradually burned instead of exploded, and it should not
be injured by the high temperature of the products of com-
bustion, nor should it be subject to rapid deterioration by
wear or by any other cause.

Woe have but superficially glanced over this vast and im-
portant field, and have laid before our readers the present
situation as respects the progress of the prime movers.
‘Were not our limits so restricted, we should readily find
much more to write on this subject, but we hope that we
have at least set some active and fruitful brains and some
experienced and skillful hands on the right track in a work
of the highest importance to mankind.

We do not expect soon to see steam superseded, but we do
anticipate that other motors will share the field withit to s
far greater extent than has been yet the case, and wealso
are very greatly disinclined to believe that the steam engine
itsolf has even approached the limit of ita development.

OBITUARY.

Jephtha A, Wilkinson,

The Inst day of the last year brought to a close the event-
ful life of this venerable and vigorousman. Bornin Provi-
dence, R. 1., at a very early age he exhibited a singular men-
tal activity in the form of what is now popularly termed
“go-nhead-itiveness.” He was always engaged in driving
forward some striking enterprise. He served in the war of
1812. Invented a machine for making weaver's reeds, was
one of the first inventors of repeating fire arms and cannon
also of the planing machine and of the rotary printing press
He was n man of great intelligence and remarkable memory.
Ho passed away in the 83d year of his age.

Lloyd A. Willlams,

Lloyd A. Williams, late Chief Engineer in the navy, died
recently at his residonce on Rood street, Georgetown, D. O,
in the forty.second year of his age. Chief .
Williams was a native of Washington, and entered the ser-
vice of the United States on the 10th of February, 1852, His
total sea service was eight years and five months. His Inat
cruise was on the Colorado, which arrived at the Ports:
mouth, N. H., navy yard in June, 1872, During this cruise
he contracted rheumatism, while in the Gulf of Mexleo,
from which diseaso he suffered greatly, and retired in con-
;oqgnee shortly after, in conformity with the act of August

, 1861,

Drapor Hugglos.

Draper Ruggles, of the firm of Ruggles, Nourse & Mason,
predecessors of the Ames Plow Company (thirty years ago),

in making agricultural implements at Worcostor, died
o few days ago, aged soventy-tour,
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IMPROVED TRAMWAY AND VEHICLE.

Wo (llustrate herewith an improved system of tramway,
with & vehicle of pecaliar constroction, sdapted for travel
thervon. The Inventor coniders that his plan in applicable
wherever the land transportation of heavy frelght off of re-
gular railroads §s necessary, and for the running of stage
coachion, otc, T believesit atwurd to attempt giving a road
& Bard smooth surface, twenty to thirty feet in width, when
Buts fow Inches is required for the tread of the wheols,
Moreover, any teack reasonably hard and smooth, for the
passnge of the wheels of Iaden carrlagos, In unfit for the tra.
velof horses, since In such caso n ylolding purface in re.
quired.

In the tramway herewith ropresonted
o longitudinal timber 5 simply bedded
{n the earth, even with the surface, and
eappod with a hard wood or meotal rail.

oh length s joined by fron sock.
otn. It in stated t an oak or maple
rall, sawn 2x4 inches, ‘should Inst many
yoars, but would require to be renewed
geveral times before tho bed timbers
would be decayed. These, if of cedar,
would be sound after 25 to 80 years' use.

The armngement of cars proposed 1s
as shown in Fig. 2. They are provi.
ded with two double flanged whools,
which may be constructed of wood nec-
tors, having thin plato Iron rims bolted
orriveted to their gides, An Ironarbor
oraxle passes through tlo conter of the
whoel, and is secared with flanges and
nuts on each side, firmly screwed up.
The ontside courses of plank should be
ono inch in thickness, and project tho
same all around. Then the wheel s
placed in a lathe and its periphery
turned and trued up, waking the edges
of the outside courses form the flanges.
A wheel thus constracted, of sound well seasoned ok or
maple, will be good and durable, and will wear the track but
lttle. Cast iron wheels should be used to run upon iron
edged rails.

Each car needs a common carriage axle and wheels, bolted
across for preserving its equilibrium. AN should be propor-
tioned 0 that these wheels shounld be within a few inches
of the surface.

The inventor estimates the expense for these tramways, to
be Isid down on ordinary country roads, where no grading is
required, as follows, per mile: 264 cedar logs, 20 feet, at 10
cants each, £26.40; 3,520 feet maple at $20 per M., §70.40;
1,700 Ibs. cast sockets, at 3 cents, $52.80; 200 1bs. spikes, at
8 cents, $16; labor in laying and construction, $75, Total,
$240.60. Sach aroad, it is stated, could bo luid down for
about $180 per mile by dispensing with iron sockets,
ete, Trains of “oaded wagone, whether propelled by
horses or locomotive or traction engines, could be run over
it at a cost for transportat:on much less, the inventor claims,
than by any other style of rail, tram, or common roads.

All ordinary vehicles, stage coaches, lumber wagons, etc.,
are easily adapted to run upon these tramways, by means of
the device shown in Fig. 1. A are the double flanged wheels,
which travel upon the central mil, and are supported in
hioged frames, B. To the latter are connected shafts, C,
which sre suitably secured to the rack, D. In the teeth of
the latter engages the worm, E, the shaft of which extends
to the rear of the vehicle, and terminates in the hand wheel
shown. By turning the latter the central wheels, A, may
be swung up clear of the ground, or msy be let down upon
the rail to sustain the main weight, while the outer wheels
eerve to balance the spparatus. The track for thecarriage
wheels eonsists in gutters filled with broken stone, so as to
form an even and level surface, For stage conches and simi.
dar vebicles, the ghaft and hsnd wheel for ad justing the eon.
tral wheels should be earried to the driver's neat for conve-
nience, Patented July 25, 1871, through the Seientific Amer-
ican Patent Agency, by Mr. Jawes F. Cass, of L'Original,
Ountario, Canada, to whom inquiries for further particulars
ey be addressed.

A Curlous Law Suit,

The Philadelphia Ledger gives the following account of a
suit atlaw recently terminated in that city:
Two mill owners on the Wissahickon creek, above Chesnut
Hill, engagedin & carious law suit, which was decided last
week st Norristown. The mills are threo quarters of amile
apart, and the stream between them bes not much fall. In
1823, the owner of the upper mill brought suit against the
owner of the lower mill for having backed the water into
the race course of the upper mill. Under a decres of the

the Iawful surface of the water At two places holes were
drilled in fixed rooks, n marble stone was set in the tall race
of the upper dam and proporly marked ,anda pin was driv.
en into a buttonwood treo just thirty.one inches above the
gurface ut the breast of the dam. The mills have changed
owners gineo that time, but recently the race of the upper mill
has been overflowed by back water, and the owner brought
suit for damnges.  Carefal purveys were made, and the water
was found to be four inches above tho marks in the fixed
rocks snd on the marble slab, but exactly thirty-one inches
from the plug that hnd beon drlven into the buttonwood tree
forty-eight years ago.  The quostion for the jury to decide

wan whother the upper milland racks Lad sunk four inchoes, or

. oA
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whether the base of tho buttonwood tree had been lifted that
much. Notwithstanding ingenious arguments to show that
trees only expanded in size and sent out new growths from
the extremities of branches, the jury, composed of farmers
or those bred in the country, decided that the buttonwood
tree had been elongated, by giving a verdict for the plain-
tiff for $150. Counsel for the defence will file reasons for
a new trial.

o -
Propagation of Tubercle by Milk,

At the last mecting of the French Association for the Ap
vancement for Science, M. Chauvean gave to the section
what he termed a demonstration of the transmission of tu-
berculosis by the digestive organs. He observed that his
numerous observations enabled him to state that if the healthy
young of animals susceptible of tuberculosis were fed with
food with which the matter of tubercle was mixed, they
would all exhibit tuberculosis in various organs. In antici
pation of this meeting, he had purchased some healthy calves;
and, having had them fed as described, on slaughtering them
the sixtieth day after the first ingestion, the lymphatic system
was found extensively tuberculized, while caseous deposits
existed in the lungs, This thesis he demonstrates most
conclusively, and he is supported in his inferences by an ap-
parently wholly independent series of experiments carried on
by Dr. Klebs, in Germany, which he has recorded in one of
the Archiv fur Erperim. Pathologie (Heft IT, 1878).

Dr. Klebs asserts that the milk of tubercular cows brings on
tuberculosis in various animals. The affection generslly com-
mences with intestinal catarrh, followed by tuberculization
of the mesenteric ganglia, the liver, and spleen, and ending
in extensive miliary tuberculosis of the thoracic organs. Infec-
tion by means of the milk may be withoat result in vigorous
organisms; and the author has even seen full formed tubercles
resorb and disappear through cicatrization. It is likely, adds
Dr. Klebs, that the tubercular virus is contained in varying
proportions in the milkof cows which are more or less diseased,
and the scrofulosis may occur, in children born without tuber-
cle, through the milk of an unhealthy mother or wet nurse.
In conclusion, the author expresses the view that the virus is
that it is not destroyed by bolling, which is ordinarily in-
sufficient,

If these facts are not overstated, and they do not seem to
be so, what a dangerousarticle must be that which is meas-
ured out in thousands of gallons daily, in all large cities,
the product of phthisical cows, fed on distillery slops, and
choked with foul odors! The milk of one tuberculous cow
will contaminate that of tho whole dairy when mixed in
the cans,

The propagation of typhoid fever by milk has been only too
clearly shown in London this year; and row lave we not to
ay to the charge of the same fluid the maintenavce of a part
of the terrible prevalonce of phthisls ameng us —Medical
and Surgical Reporter,

———

Laven Axp ne Heavrny.—The physiological benefit of
Inughter is explained by Dr, E, Hecker in the Archio fur
Puychiatrie: The comic-like tickling causes & reflex action
of the sympathetic nerve, by which the caliber of the vascular
portions of the eystem Is diminished, and thelr nervous power
increased. Theayerage pressure of the cercbral vessels on
the brain substance is thus decreased,and this is compensated
for by the forced expiration of lnughter,and the larger amount
of blood thus called to the lungs. We nlways feel good when

~gurt, the sheriff put up four permanent marks to ostablish

we laugh, but until now we never knew the selentific reason
why,

PROSPER HENRY'S COMET,

Comuet 1V of 1874, discovered on the 23d of August »
M. Prosper Henry, at the Observatory of Pags, presen,
some remarkable pecalinrities which distinguish it from sl
other and similar telescopic bodles. Its rapid changes of
form, sudden clongation of tall, and its brilliancy, which he.
came #0 great as to render it visible to the naked eye (o
some time previous to its passage to its perihelion, &
considerad to bo phenomena which may throw light upon ow
hitherto indefinite knowledge regarding the constitution o
cometa,

On the day of ita discovery, the body appeared as indieated
in g, 1 in the saccompanying illustration, the telescope
showing n spherical nebulons maes,
wirongly condensed at the center, and
oxhibiting no traces of atall. Itaap-
paront dinmeter waa about 4, and it
renembled o star of the 7th magni.
tudo, There wag little change in the
aspect of the comet until August 26,
when, ns represented in Fig. 2, a tall
bogan to appear, and the head as.
sumed a slightly elliptical form, its
diameter increasing to 6. Three days
Inter the tail, extending in a direction
opposite to that of the sun, attained a
length of 20°, and formed with the
meridian, passing through tbe nu.
clous, an nngle of 41°, Fig. 8. On
September 2 (Fig. 4) the tail had
grown to 2° in length and continued
elongating. The nuclens remained
nearly constant in size, although ity
brilliancy augmented until, on Sep.
tember 10 (Fig. 5), it became compara-
ble to a star of the 4th magnitude.

The head of the comet, examined
under n msgnifying power of 200,
times, appeared composed of three,
envelopes and a nucleus, the latter being situated near the
summit. From the surrounding brillisncy emerged a lumi
nous and very narrow thread, in which the tail appeared to
originate.

From the observations of MM. André and Rayet, of the
Observatory of Paris, and those of Mr. Plummer, at the Dur-
ham Observatory, the spectrum of the comet is found to be
composed of three brilliant and very distinet bands. The
first is in the yellow portion almost between D and E; the
second, in the green, nearly coincides with line 7; the third
is in the blue beyond F. There was no trace of a continuons
gpectrum in the intervals between these lines. The green
band wag much the most luminous, while the yellow and

blue lines were about equal in length and intensity.

On comparing these data with those obtained by Mr. Hug-
gins from Comet I of 1868 (Wennecke's), it is concluded by
Mr. Plummer that the spectra of both bodies are identical,
and that the light of M. Henry’s comet must be attributed to

| incandescent carbon, and hence the star must be self-lumi-
contained in the serum of milk, in a dissolved state, and !

nous. M. Henry, in commenting upon this conclusion in
La Nature, from which journal we extract our engraving,
says that it does not accord with the fact of the variation of
br-il]innc_v of comets, which increases in Juminosity as the
Iatter approach the sun. It is also difficult to conceive that
a body, of a mass so feeble as that generally attributed to
comets, could retain for a long time a temperature so high
as that required for the volstilization of carbon. Iti., per
haps, more reasonable to suppose that the comet, illumina.
ted by the sun, is a cold gaseous body, into the constitution of
which carbon enters in the form, for example, of carbonic
acid or oxide. This gaseous compound can evidently reflect
only those rays which it is able to intercept, and such rays
as are intercepted give only a few lines of the spectrum,
among which are found those or carbon.

The polariscope, M. Henry believes, might farnish some
valuable information on this point, and, used in connection
with the spectroscope, he considers, must solve positively the
question ns to whether comets are or are not self-luminous.

-y

A Posoxovs Axrax Coror.—The dye stuff called rossnilin
which gives a beautiful carmine color, is, aswe have stated
an arseniferous production allied to arseniate of lime, and is
soluble in lacticacid, It is used inlithography and for paint.
ing wooden vessels, ete. As it is very poisonous, it should
never be employed in confectionery, and bright red sogar
sticks should not he given to children,
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THE WILSON PROCESS FOR MAKING WROUGHT IRON
DIRECT FROM THE ORE.

BY EDWAND M URANT, O. X,

The repeated attempts to manufacture wrought iron di
rect from the ore are so well known that it is useless to re.
count the history of psast inventions, and, therefore, I will
proceed directly to a description of the process which [ have
investigated.

Thois furnace waseinvented and patented by Mr. Joel Wil.
son, of Dover, N. J., who has spent his whole life in the
iron business, in England and America, and has been work-
ing on this process for nearly twenty years. [His last patent
was taken out in July, 1872 and his furnaca has been inope-
ration a portion of the time during the last twelve months.
The stoppages have been caused by changes made at various
times in the puddling furnaces, to adapt them to this pro
cess; several hundred tuns of iron have been made by this
method during that time and sold in the New York market,

I first heard of

*is invention in
siust, 1872, and
in December I
camo nortn for the

rig.d
SideView

went up the snnular space, b &, thence down through the
stand flues, H H, into the circular collecting flue, I I, which
conducts the escape heat to the stack,

In this way the gases pass entirely around the retorts, heat-
ing them from the outside, while the ore is completely pro-
tected from the action ol the puddling furnace gases,

After theore in the retorts has been reduced by the action
of the carbon mixed with it, and thereby freed from its oxy-
gen, the metallic iron, in the shape of red hot particles
(which flow freely, like fine gravel), Is taken out at the bot
tom of the retorts through the apertures, d d (covered by
the slides, @' &), and received into an airtight vessel, of my
own design (thus protecting the ore from oxidation from the
atmosphere), and is there transferred to a hopper, opening
into the puddling furnace, whence it is charged upon the
hearth beneath, without losing the heat absorbed in the re-
ducing furnace,

This reducing furnace contains sixteen of theso rotorts,
twelve feet high, arranged in a circle about the central cham-

Figr2

£iq.3
l'v.l;}-}:gl * Seclion 7

Vorlloal: Seclion

L { L

2
>

purpose of mak-

35

puddling involves less muscular exertion than that r.equire.d
for working pig iron, and only requires one lnt')orcr in addi-
tion to the usual puddler and helper employed in the ordina-
ry furnace;and the yield from the puddling furnace L! fully
equal to the production of similar furnaces in using pig
metal.

The operations of hammering or squeezing, rolling, etc.,
are, of course, the same as in the ordinary working of pig
iron blooms. A tan of finished iron can be made with two
tuns of coal, including that used for reducing purposes. The
cost of these reducing farnaces is & small item, and they can
be erected in any rolling mill, and the puddling furuaces
modified as described, and thus render the mill owners inds.
pendent of the blast furnaces.

The yield in muck bar from the ore is about the same in
amount as that obtained at the blast furnace in the shape of
pig iron. The Alsbama ore assayed G4 per cent, and I ob.
tained 47 per cent muck bar. Seven tuns of ore sent me
from Georgin sssayed about 50 per cent (beiog surface ore)
and yielded 45 per
cent, Spanish ore
from Bilboa, assay-
ing 48% per cent,
yielded 45 per cent,
and many ores from

.ng & thorough in-
vestization of its
merits. I brought
several tuns of he-
matite ore from

purpose of testing
the workingof our
native ores by this
process. 1 became
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New Jersey and ad-
jacent States yielded
to within two to five
per cent of the as-
say. Magnetic and
hematite ores were
worked with equal
facility, and they
were mixed togeth-
er in various propor-
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in consequence of
the panic. Du
ring this time I weighed nearlyall the oreand coal used in
the furnace, and kept complete records of the yield in muck
bar from each retort, as well as the amount of coal used in
puddling, time of heats, etc. I also preserved samples of
muck bar from the varions charges of ores, to test the uni-
formity in quality of the iron prodaced.

The accompanying diagrams will assist an explanation of
theapparaius. Theore is crushed {o the size of small shot,
and mixed with the proper percentage of powdered coal,
and then charged in the retorts, B, through the apertures,
ag. These retorte are built of fire brick or tile, and dove-
tailed togetherin - ~vh & muanner as to hold them firmly in
position. They ¢ atain from 1,300 to 2,000 lbs. of ore, ac-
cording to the comparative weight and bulk of the mineral.
The heat employed is produced from the gases escaping from
two or more puddling furnaces, which are conducted from
suid furnaces through the flues, F, into a collecting chamber,
G, whence the gases ascend to the level of the base of the
retortaat d . Here part of the heat passes under the re-
torts through the small flues, /i %, into the annular space, b b,
thence up to the top of the furnace, where they are con
ducted through the conduits, sc e, into, the intermediate
flues, C° €' ', and thence downward. The major part of the
gases rises up through the central chamber, E, to the cup,
D, thence through the conduits, ¢ ¢ ¢, and down through the
flues, C C, uniting therein with the portion of the gases thut

WROUGHT IRON DIRECT FROM THE ORE—THE WILSON IRON FURNACE.

ber, E;the tiles forming the retorts are two inches thick and
twelve inches in hight; all parts of the furnsce exposed to
the action of the products of combustion are constructed of
fire brick or cast iron lined with fire clay. The central cham-
ber, E, is seven feet in diameter, and this size of the pas-
sage prevents any cutting away of the brickwork by the
flame, and also produces an even distribution of the gases
through the intermediate flue system, CC C. The heat
which escapes from the flue, J, looking to the stack, is sutfi-
cient to raise steam for blast and rolling machinery. Oneof
these reducing furnaces will supply three puddling furnaces
with reduced ore, so as to keep them in constant operation,
and the escape gases from two of these furnaces will furnish
all the heat required to deoxidize the ore,

The construction of the puddling furnaces is based upon
the same general principle as that adopted in ordinary bar
mills; they arelengthened out, however, so as to form three
bottoms, about the ordinary size; the firat, next to the flue,
is inclined, and upon this hearth the ore is charged; it is
thoroughly heated up here, and is then moved forward up-
on the second hearth, by a tool designed for the purpose,
where it is heated sufficiently to melt the slag produced by the
fusion of the impurities of tho ore; from there it is moved
to the third bottom and balled up., The operation is con-
tinuous, as & second charge is placed upon the first bottom
o8 soon a8 the first one is moved to the second hearth, The
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NEW STEAM OMNIBUS AND

STREET CAR,

quality of iron de-
sired. The muck bar
showed a uniform
{racturebothincolor
and texture, and there is no question about this process pro-
ducing a quality of iron equal, if not superior, to any pro-
duced from the same ores by the old process. The degreeof
heat employed in the reducing furnace is not sufficient to
produce any visible effect upon the bricks, and, therefore,
they will endure a long period of service. The furnace is
surronnded by a casing of tank iron, with a fire brick lining
between the iron and the annular space, b 5.

Orea containing an excess of impurities may be fluxed in
the puddling furnace with perfect facility.

During my investigations, every facility was afforded me
by the proprietors of the works; and for a good portion of
the time, the operations were practically under my own di-
rection, the inventor following my suggestions so that T might
have every point tested in my own way, and fo any extent
deemed necessary. My conclusions were so favorable that
we should have had oar works in the South, upon this plan,
well under way by this time, but for the unexpected strin-
gency in the financial world, which has, of course, postponed
all new enterprises.—Engincering and Miring Journal.

A NEW STEAM OMNIBUS AND STREET CAR.

Our engraving illustrates a new style of steam passepger
cara, for street railways, the invention of Mr. Grantham, of
London, where the improvement way lately tried. Two
small boilers are used, one on each side, fired from the ex-
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teriot of the ear, This novel vehiole has's]deuble” set of

wheels, with flanges, intended foruse when the ma.
mn:.:MMnanMmdhu set being om-
ployed when running on common roads.f{Most railway cars
and locomotives are useless when st $he end of the track;
but not so with this device, It can thenstoam off, indepen-
dent of the track, through stroets er 10ads, aa far as may be
desired. The asles of the flanged wheols are supplied with
cranks and rods, and with & WOI.,M and lever, under
the control of the driver, who mag, 8 any moment, raise up
the | whools, so that the vebicle will rest on the plain
wheels, for running on common roads. The axles of the
pisin wheels have a scre® seering device connocted with
them, #0 that the vehloe may be guided in any direction.
The car is provided with seats on the top, and, as shown, has
a capacity for gome forty @r fifty seats. But tho end plat.
tonin.l\.ppq_ui"o s, @ t00 Jong. Taken ns o wholy, how-
ever, this device oresents seme good idess, and s croditablo
10 the nventar

ﬂ'—-‘"——

@orrespondence.

Plecloulture in lts Sanitary and Commorcial Aspects,
To the Biitor of the Seientifio American :

Your roply, in your 18th of October number, to 8. W. G.’s
{nguiry for information as to the best materials to be em-
ployed and mode of employing them in the construction of
» dam for a fish pond, was read by me with very great inter-
sst, in connection with the general subject of pisciculture and
utilization, especially in this form of entorprise, of small
sheets of waler in proximity to large centers af population.

I believe, most firmly, that & larger and chegpar supply of
fish than that at present existing would be readily appreci-
ated by every class, and prove most conducive to the more
general promotion of healta. Meat is good for food, but a
yast quantity of meai, seemingly healthy to the atmost micro-
scopic and scientlfi investigation, is really more or less the
reverse, owing to the kind of food used in forcing the process
of fattening, and also the habit, in order to accelerate it, of
keeping the animal in a state of compulsory inactivity. We
are Inaebted for the comparative immunity we happily enjoy
from the natural, morbid consequences of consnming this, as
well as many other kinds of really deleterions articles of
food, to the benevolence of the vis medicatriz nature, or vis
vita, to use the Janguage of medicine. But when a man
turns the age o} 45 or 50 years and his vital power begins to
weaken in {ts resistance 1o what is injurious, then does he
begin (and continue, by an inevitable law of physical life, in
accelerated] ratio as his years increase) to suffer in one way
Or IADY WAYS, in one organ or many organs, as may be de-
termined by congenital idiosyncrasy or acquired habit. The
evil becomes deeper, more irradicable, and therefore more
dangerous, by the glowness with which it grows. The re-
moteness of the effect from the cause throws suspicion into
fatal sleep until awakened by the magnitudeand serionsness
of disease; the pbysician is called on and in vein invoked to
exorcise by & drug the seven spirits which, insinuating them-
selves into the very citadel of life, refuse to Jeave until ac-
companied by thaz life which they expressly came to take
away. Baut I must not allow myself to be carried away into
inordinate length by my subject. I shall not, therefore,
anticipate the answer that possibly might be urged—for as-
sumption grows in extzavagance with the extent of ignor-
ance—derived from the easily accessible quantity of salt fish.
Neither shall T touch on the admitted, because admitted,
bealthfulness of change of food. My object is simply to
avail myself of the most potent of all arguments why our
attention ought to be more generally directed to the utiliza-
ton of our lakes for the propagation of fish—the commercial
argument. I have been very much astonished by the reporta
in American papers {I am a Canadian, residing in Canada) of
the wonderful financial results of a few private enterprises
of this kind, notably on, I think, Long Island. One gen-
tlemar digs & pond, and builds & hatching house, at a total
expenditure of £1,500, and after some two years begins to
resp & clear profit of $3,000 & year, with s stock of fish on
hand (I refer here exclusively to trout) valued at more than
treble this sum. The reports of others are simply confirm-
story of this. It is & crop that sows itself, that needs no
plowing, barrowing, drilling or cultivating of the soil.
The crop itself does all this. It is therefore nearlyall profit.
You are already beginning,with that intelligence and foresight
now indigepous with you, practically to appreciate the enor-
mous pecuninry as well as sanitary value of this industry;
why should it more especially urge itself on me? Because
I live within & few miles of & country—the northern bank of
the river Ottawa—sbounding in lakes, large and small,
eome teeming with the finest trout, but nobody cares to
catch them; open 1o all, or rights may be purchased for a
comparative trifie by any person, waiting for some enter-
prising and intelligent person to come and oceupy and enrich
himself a8 well as others. g The land Is, for the most part,
rocky, mountainous, wild, but healthy in the extreme and
picturesque.W In eager exploration for minerals, the mind
cannot, it would “seem § sppreciste the value of the living
minerals which in vain, by their glitter, attract the eye and
fearlessly invite sttention to their numbers and their beauty.

You have sn equal share with ourselves already in our
palt water fisheries. It must be because you are iymorant of
the extent, perhaps the existence, of our fresh water fish that
I suppose you sre pot slready eatching and exporting them.
You have invaded our forests and are rapidly cutting them
down and carrying them off, and profiting by the operation.
1 think I mey safely pramisp your appearancey with rod sod
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But I must desist. - 1do not know if you,will'wnuider:l.hl;’n
suitable subject for your paper; if ‘so) T shall glully'.hniﬂlta
appearance in the interost of my aim) the extension of s vall
uablo industry and the promotion of our physical well boing.

Theso remarks embody the views of our very inteMigent
Deputy Minister of Fisherles, enunciated some time ago in &,
conversation with me. The subject in,Y with him, one of
sclentific as well as practical interest.” JCANADIAN. 8

L —.
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Magnetism and the Nodular Form of Iron,
b the Editor of the Scientific American :

Those much scquainted with magnotism are famiaar

with the magnetic curves described by iron filings, when
alisken about a bar magnet, If we Iny on n bar magnet n
pano of glags, and shake upon the glass some fine iron fil-
ings, and gently strike the glass, the filings will distribute
themselves after n certain uniform manner in obodiones to n
forco operating them from the magnet. If our magnot be a
square bar, and we turn it one quarter of the way over, and
again try the experiment,a similar distribution of the filings
will ensue, What must we conclude from this? Obvlously
that the force of the magnet does not exort itself simply in
the plane in which the filings llo upon the glass, but in an
infinite serics of planes, extending in every direction about
it. If the mmgnetism wero sufliciently strong to counteract
or annul the force of gravitation, or the filings were free to
move among themsclves, they would arrange themselves
about the poles of the magnet in nn elongated globular form,
Furthermore: If the atoms of iron of which the bar itself is
composed, and which are magnetized, could overcome tho
forco of cohesion, or were alono noted upon by the forco
of magnetism, they would arrange themselves in accordance
with the law governing the magnetic curve. Hence, in all
magnets, the atoms of which they are composed are under a
strain, which is in proportion to the degree of magnetism by
which they are influenced.
I deduce from the foregoing the following corollary: The
best shapo for n magnet is that in which the circumseribed
boundary of any part of its surface will exactly coincide with
the exterior maguetic curve, considering the curve to extend
in every direction from the center of either pole. I also find
in the above theory an explanation of the fact that iron
which has been deposited from solution (asin the clay basing
of Missourl) has assumed a globular shape,and is almogt uni-
versally found in nodules, The atoras of iron have been
deposited in obedience to themagnetic force ; and being in go-
lution and free to move, the atoms, in aggregating, have ar-
ranged themselyes on the magnetic curves. While this was
going forward, the nodules were probably in pairs. Subse-
quently, violent action has rended them asunder, causes
have operated to demagnetize them, and oxidation and at-
trition have modified their primary form.
Louisville, I11.

C. H. MURRAY,
Coal Tar Products.
To the Editor of the Scientific American:
Allow me to add, to your list of the products of coal tar,
rhigoline, which is now used in the artificial manufacture of
ice. There is also a beautiful black varnish for iron, which
dries quickly and produces a gloss almost equal to Japan;
this is made by dissolving the pitchy residuum of coal tar in
the heavy oil that distils from the same, being the only
liquid which will dissolve it. This varnish iz known to the
trade as paraffin varnish, but this is & misnomer, as that
article, although a product of coal tar, does not enter into its
composition.
A few years ago I was connected with the coal tar pitch
interest in such a manner as to lead to a series of experi-
ments. In the years 1861 and 1862, I was engaged in the
manufacture of a cheap quality of sealing wax for capping
fruit cans. Cincinnati at that time enjoyed a monopoly in
that trade, supplying dealers at all points. In the years
named the price of rosin advanced (owing to the war) from
£1.80 to $40.00 per barrel, and was difficult to obtain at that
price. which caused the manufacturers here to look for a
substitute, which was found in coal tar pitch. 8o well did
it answer the purpose that at least fifty tuns were cast into
suitable shape and sold for sealing wax, the only objection
to it being the odor.
The beautiful gloss of this wax, together with its strength
and the facility with which it could be cast into molds, led
me to make some experiments as to its value as a material
for decoration, picture frames, statuary, etc. This resulted
in my securing a patent on the 5th of August, 1865, covering
its use for the manufacture of a variety of useful articles.
From that time until the present, [ have endeavored to de.
velope my invention, being convinced that it will be as useful
as vuleanized rubber in time. I send you a blacking box,
cast of the material, which please accept as a curiosity, being
another link in the long chain of useful products of the un.
sightly and formerly despised articlo, coal tar.
y Cincinnati, O.

J.T. Peer.

" Tae CURABILITY OF CONSUMPTION, —This is the attractive
title of a vory oxcellont article in the Deutsches Archio fur
Klinische Medicin, June, 1878, by Dr. Massini. He shows,
first, that true tubercular consumption is curable, as post
mortems of persons dying with other diseases prove. That
it is communicablo ho also attempts to prove, and hence he
disapproves of consumptivos marrying, The means of pro-
vention are genoral and specinl. His enumeration of them
includes nothing novel ; but with most of the Inter German
authorities, he is strongly in favor of elovated health resorts
(—pure mountain air,
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It hina been mntod:umi_'nlin;jif'li'tha Joxidegof the metal
aluminum R We [ will now proceed 1o deseribe the process of

| obtaining this peculiar meul.’_;lndt_lt? qualities and applica-

tions. [

#4 It Is an earthy metal, 1ike cortum, zirconium, glucinum, er-
bium, and yttrium, and |was first prepared by Wohler in
1828 it is one of the most important metals on acconunt of
ita usefulness in the arts. & Its oxtraction from its mineral
compounds, however, is not very easy, or it would ere this
have been the groat rival of the precious metals; in fact it
possesses some qualities superior to them, Several methods
have been proposed for its extraction, all of which depend
upon the use of metallic sodium. Common clay, eryolite,
nnd other aluminous minerals may be employed, but the
mineral ealled bauxite, from France, containing about 60 per
cont aluminn and 40 per cent silica, is now prineipally em-
ployed by the lnrge manufacturers in Europe. The process is
g follows: Pulverized bauxite is mixed with powdered soda
ngh, and fused at considerable heat, during which procesa
the sluminato of soda is formed, and carbonic acid escapes;
tho fused mass is dissolved in boiling water, and the clear
polution evaporuted ; then the redissolved aluminate is nea-
tralized with hydrochloric acid, whereby a cliloride of sodi-
um is obtained, and the alumina is converted into a hydrate
of aluminn, which, being mixed with charconl and common
salt, {4 formed into balls and heated in earthen cylinders,dry
chlorine gas being passed through the heated mass, Chloride
of aluminum and chloride of sodium are thus produced, go-
ing over into the retort, the carbon abstracting the oxygen
from the alumina. Metallic godium is now mixed with the
two chlorides, and heated in a reverberatory furnace. Me-
tallic aluminum is then found at the bottom of the melted
chloride of sodium ; this is now separated from the fdsed
mass, and may be remelted, cast in bars, and then rolled ont
into sheets and wire. The chloride of aluminum isas yet the
only vehicle suitable for the extraction of the metal; it may
be ensily produced by fusing the ammonio-alum with char-
coal and then passing a stream of chlorine gas through the
mass; the chloride goes over in the form of vapor which
condenses in a receiver as a solid crystaline mass. The me-
tallic aluminum is now largely manufactured in France and
England; the business has been attempted in the United
States (from cryolite, by Monier and Parmele), but has not
been carried to any extent.

Aluminum possesses the following remarkable properties:
It isof white color, resembling silver, and is very sonorous,
more 8o than any other metal; it is the lightest metal, hav-
ing a specific gravity of 25 (while gilver has a specific grav-
ity of 10:58); this property renders aluminum very valuable
in the arts, such as for making small weights used in chem-
ical analysis, for dentists in the manufacture of plates for
artificial teeth, and many ornamental purposes, particularly
as it resists so well the action of & moist atmosphere. It
even resists boiling nitric acid; this property puts it on
equality with gold and platinum ; but hydrochloric acid at-
tacksit. It is, however, not blackened by hydrosulphuric
acid. Itis infusiblein cast iron heat by exclusion of air, but
burns in the same with brilliancy, and in oxygen gas the
combustion is so fierce that the eye can hardly bear to look
on it; it is then formed into the earth alumina It dissolves
readily in dilute caustic alkali, such as ammonis, and in di-
lute sulphuric acid; it is not attacked by cold sulphuric or
nitric acid.

Aluminum bronze is an alloy of 1 part aluminum and
9 parts metaliic copper. It has the color of gold, but be-
comes dull after a while, and it is as strong as iron; neither
mercury nor lead, both of which generally attack other met-
als, has any effect on aluminum.

ALUMINA,

It has been remarked that alumina is found in Nature
almost pure in the sapphire, corundum, emery, spinelle,
topaz, diaspore, in the vast deposits of clay, and in all sili-
cated minerals. In order to obtain the same pure and in a
hydrate, the following process is adopted: Commercial al-
um, free from iron, is precipitated by a concentrated solution
of carbonate of sods in excess; the precipitate is redissolved
in hydrochloric acid, and again precipitated by ammonia;
this precipitate is then calcined, and the result is a pure hy-
drate of alumina. A more simple method is by igniting the
pure ammonio-alum, also by the decomposition of a solu-
tion of alum and chloride of barium. The pure alumina is
colorless and tasteless, and wholly insoluble in water. If a
little alum is dissolved in warm water, and some ammonia is
added to the solution ; the latter combines with the sulphuric
acid, while the alumins unites with water so as to forma
semi-transparent gelatinous mass, which is the hydrate of
alumina ; this has a great affinity for many coloring matters,
forming the well known lake pigments.

SULPHATE OF ALUMINA

is also called porous alum, concentrated alum or alum cake.
This very important substance, of extensive application in the
arts, is produced either from common pipe clay, kaolin, shale,
or cryolite. From clay, it is preparad oy caleining the same
and treating it with half its weight of snlphuric acid, until
it becomes n stiff paste, which is then exposed to the air for
several weeks; sulphate of alumioa is produced, which is
washed out with water 80 as to leave the undissolved silica
behind ; the clear solution is evaporated to a sirupy consist
onco and allowed to cool; it then solidifies Into a white mass,

and this is the cake or concentrated alum, which is extreme-
ly soluble. The alum shale is much employed for this puz-
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oso in Burope by ronsting it in heaps and setting fire in
goveral places under them ; the iron pyrites (a usual compan
fon of a11 shales) produces n decomponition, nnd gulphurous
acid ig ovolved, On exposure to the atmosphere, s nhove
statod, the sulphate of alumion is obtained,

In Pennsylvania, the cryolite from Greenland is altogoth-
ar used for the manufacture of the alum cako, by the fol-
lowing simple method: The cryolite is mixed with chalk
and caleined, and a double fluoride of aluminum and sodinm is
produced ; while tho fluoride of caleium, first formed, gives
off its oxygen to the sodiumand aluminum, converting them
into goda and aluminn,  The sodn is now crystalized outof a
golution with the assistance of carbonic acid gos whick is
passed into it; and after setting the same aside, the soda as
the carbonate crystalizes out of it, leaving the pure aluming
in the mother liguor to bo trented with sulphuric aeid,

Sulphate of alumina hias & sour taste, but also a sweet and
astringent aftertasteo; it is golublo in twice its weight of
wator, 1tis a powerful antiseptic and arrests animal putri-
faction, and can be used for preserving bodies, Porous
alum or sulphate of alumina iy very extensively used by
calico printers and papermakers, and is, in many jnstances,
preferred to alum,

ALUM,

This, the chief compound of aluminum, employed so ex-
tensively in the arts, is obtained from the last mentioned
substance, the sulphate of alumina, The solution is mixed
with salphate of potash, when, on ovaporation, beautiful
octahedral crystals are obtained. Sulphate of ammonin, as
obtained from gas liguor, is now gonerally substituted for
the potash; and instead of a potash alum, ammonin alum is
now altogether put in market, although many manufac-
turers believe they obtain the old fashioned potash alum;
but the ammonin alum answers as well in dyeing, calico
printing, papermaking, ete., and in the manufacture of
colors. In England, the chloride of potassium was formerly
used in the manufacture of alum, this being a waste product
from the soapboiler and the saltpeter refiner.

Ammonia alum is found native in Bohemia asa mineral,
called tschermigite, which occurs in fiberous crystals, but not
in such sufficient quantities to be of practical use. There
are, however, many minerals from which alom can be ex-
tracted, and the localities may be seen all over the world:
in Germany, particularly in the neighborhood of Halle in
Prussin, on the island of Rign in the Baltic, in Bohemin, in
Hungary, in England (where the deposits are most exten-
sive), and in the United States,

The following sources of alum are mentioned, as they
yield the mineral used for the production of alum and alum
cake, independently of the pure clays or knolins brought into
market and used most extensively for the manufacture of
porcelain, pottery, and Rockingham ware :

Alum earth, a mineral deposit in the brown coal forma-

- tion.

The alum slate is a dull earthy black slaty mineral, of spe-
cific gravity 2-4; it contains some bituminous matter and fos-
sil remains, and is found in England, the Netherlands, and
Prussia.

The alam stone, called alunite, of obtuse rhombic form
and white color. It has a viireous and pearly luster, yield-
ing : alumina 14 per cent, sulphuric acid 25 per cent, silica
24 per cent, potash 4 per cent, water 2 per cent; total, 100.
In 1866, I found it between the gneiss and granite, in an
efflorescent state, at First avenue and 51st street, in this city.
The mineral is found in lava and trachytic rocks at Talfa
near Rome, in Hungary, and in Auvergne, France. This
material was used 1,000 years ago for producing the alum,
and is called the Roman alam.

The aluminite, found abundantly in Prussia at Halle, and
at Epernay in France, is also called websterite, and contains
alumina 30 per cent, sulphuric acid 24 per cent, water 46 per
cent. It is white and opaque; it adheres to the tongue, and
has a gpecific gravity of 2'0. It is rather abundant in the
localities named.

The many applications of alum in the arts are due to the
aluming having great affinity for many coloring and other
vegetable matters, for gelatin, ete. ; and in the preparation
of Inkes, it forms an insoluble precipitate of alumina with
vegetable colors. It isalso used in preparing white leather
by its action on gelatin, for clarifying water, as an addition
to paste used by bookbinders, for preventing the depreds-
tions of insects, in fireproof safes as & filling, etc. Alum has
been described by authors as early as Pliny and Dioscorides,
Boerhaave gives a very extensive description of it, and says:

Alum is s real fossil, procured efther from a hard flaky
dtone, found deep in the ground, and so pregnant with sul-
phur and bitumen as easily to take fire or form a bituminous
and combustible earth, which yields a noxions flame and »
sulphurons stench. If exposed for a month in the open air,
it crumbles into powder, and thus becomes disposed for the
generation of alum, which bafore it was not, If dissolved in
water, it may be precipitated by addicg a fixed or volatile
alkall; and it then produces a new salt, which is the alkali
and the fossil matter together. In Englaud, ltaly, and Flan.
ders, alum is principally produced.” He also says *‘that
wlum has a sharp, rough, styptic taste. Its crystals are oc-
tagonsl, four of the sides being hexagonal, and the other
four triangular, surfaces. In Italy (at Clvita Vecchia and at
Solfatars, near Patells), the alum is manufactured from the
natural substance in summer time.

Lat e udd o tow words more sbout alum and its physical
‘and medicinal properties, Alum is & white, slightly efflor-
escent sult, it crystalizes easlly in octahedrons, but may be
made 1o erystalize in cubes, if anexcess of ammonia is add-
od to the solutlon, which must be carefully evaporated; it
‘dlssolves in warm water, sy in three fourths of its weight

of boiling water. It Is insoluble in alcohol, and has a spe-
cific gravity of 1'71; it reddens litmus, and changes the tints
of the blue petals of plants to green ; it assumes an nqueous
fusion when heated to 212° Fah, Exposed to red heat, it
gives off oxygen with sulphurous acid. It forms pyrophorus
when calcined with fine charconl, and then spontaneously
forms an inflammable substance, There are several varicties
known in commerce, among others, the Roche alam, which
originally came from Rocea in Syrin, of a pale rose color ; and
the Roman alum, which has always been considered as the
purest. Fivethousand tuns are still annually manufactured.

Alum is incompatible with the alkalieg and their carben-
ates, lime and lime water, magnesis and its carbonate, tar-
trate of potash, and acetate of lead. It is an astringent and
antispasmodic; in large doses, it i8 purgative and emetic.
In cases of hamorrhage, sweats, diabetes, chronic dysentery
and diarrheea, it is used ag an astringent. It is used as a
purgative in the painter's and nervous colics, Alum is also
sometimes used for the adulteration of bread, with a view
to increase the whiteness, but in very small doses.

It may be stated, in conclusion, that a great many miner-
als, known by mineralogists as oxygen compounds, the uni-
gilicates, hydro-silicates, and gome bisilicates, contain the
oxide of aluminum or alumina as one of the component
parts. The family known as zeolites, such as laumonite,
natrolite, analcite, mesolite, scolecite, thompsonite, gmelinite,
phillipsite, harmotome, stilbite and many more of this class
each contain from 20 to 80 per cent of alumina, pachnolite
25 per cent, and staurolite 50 per cent. Kyanite contains 64
per cent. Several mineral springs in the United States, in
Virginia, contain the alum in solution from 20 to 70 per cent,
and are used in medicine.

I may say that alumina exists in the most common as well
as the most precious minerals, White clay or kaolin is
found in many localities in the United States to a very large
extent. Ihave visited many depositsin Vermont, near Bran-
don, in Massachusetts, in Pennsylvania, at Jacksonville, Ala.,
and in South Carolina. At Bath I saw large deposits of a
fine quality, and 10,000 tuns are annually brought to this
city for papermakers’ use. At Aiken, S. C., large deposits
are yet undeyveloped. At Perth Amboy, various qualities
have been dug out for the last 50 years from strata 20 feet
thick. Ivis found in the coal, tertiary, metamorphic and
older formations. Stourbridge clay, so indispensable for
glass pots, is principally brought from England. Alumisa
very imporiant branch of commerce. England produces an-
nually 10,000 tuns, and Germany 10,000 : and in the United
States about 5,000 tuns are manufactured,

Death of the Biz Rhinoceros in the London
Zoological Gardens,

The “Zoo ™ is in mourning for one of its hugest and oldest
inhabitants. The great rhinoceros, which had been from its
earliest days a conspicuous object in the elephant house,
has at last succumbed to the scythe bearer, or whoever the
rhinoceral typical representative of death may be. For
twenty-four years the creature had lived in comfortable
quarters, and withstood the rigors of an English climate ; for
twenty-four years it had, day after day, partaken of its plain
meals of hay and similar food, and day after day for twenty-
four years it had thrustits snout as far as possible between
the massive bars of its den, and opened its capacious jaws to
receive the gratuities of its admiring visitors, in the shape
of buns and biscuits, oranges and apples, and other titbits,
The rhinoceros is liable to sudden outbursts of violent tem-
per, and the late lamented individual was no exception to
this general failing of its race,

Several years ago, in a furions attack on the rails of its
den, it broke its jaw, and was for some time in rather a dan-
gerous condition. It, however, survived the accident and
has eafely passed through the vicissitudes of English
weather, and it may be considered that twenty-four years
isabout the average length of life among this species of
pachydermats, The hippopotamus has bred in the gardens,
but no success has attended the attempts to breed the rhi.
noceros in captivity, their violent tempers rendering it dan-
gerous for them 10 bo temporarily housed together. The
skeleton and skin of the deceased creature are to be preserved,
and valuable preparations will no doubt bo made,—London
Nows.

&
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Rallway Rocolpts and Exponses,

The proportion of working expenses to recelpts is often
put forward as avidence of the chenpness or dearncss with
which a line Is worked ; while in fuct it proves nothing at
all, either one way ¢ - tho other, Rocontly a statement of the
proportion of expenser on the Donver & Rio Girande Rallway
has been widely publisiiod at home and abroad ss evidence
ofthe cheapnoss of woiking a narrow gage line, the per.
contage givon In tho case b, re us belog 48'6 per cent in
August, snd 45°4 por cont in Boptembor last, The propor-
tion of expennes dopends equally on two things: 1. The cost
of transportation, und, 2, the rates recelved, Evidontly, if
it costs me two conts per mile to carry passengers and I got
three cents for it, my working exponses will bo 60§ per cont ;
while if I recolve 4 conta por mile these same working ox.
penses will be but 60 per cont.  On the Denver & Rio Grands,
we understand, ton dollars is charged for carrying u passen.
ger 76 miles, and st this rato working expenscs of 45 por
cent give nearly slx cents por milo as tho cost of dolng the
work. This s no argument against the road and its man.
agement, for the traflio Is light, nnd heavy chinrges would be
noecessary to support a rond of any gage. The Contral Pacifie,
whose charges nro not Lalf so high, s worked for 40 por
cant of its carnings, its rates boing atill higher than those of

most American yosds with equal traflle, The Pansma Rail.

road is worked for about 44 per cent, we believe, nnd one
might think it wonderfully economical; but its charge for
carrying o paesenger 47 miles is twenty-five dollurs, so the
cost would appear to be something like 238 cents per mile,—
Railway Gazette.

The Hours of Labor.

E. W. says: “I regret that A. B. Mullett falls Into the
very common error of accepting eight hours’ Inbor as cost-
ing but twenty per cent more than ten hours, instead of
twenty-five per cent more. Let me quote the following let-
ter, written by me in June, 1872: ‘If a piece worker asks
20 per cent advance to equalize wages, when the time work-
er has hia hours reduced from 8 to 10, it does not make them
equal in pay, as the former will find on experimeént. The
manufacturer, too, will find that, so far as the day handsare
concerned, his wages account will be increased 25 per cent.
If I have two Lands at work, making shirts: to one I pay $4
per day, for 10 hours, and he makes 4 shirts per houar, or 40
shirts per day, costing me, of course, 10 cents each for labor;
the other hand works by the piece, at 10 cents each ghirt,
makes 40 per day, and gets, of course, $4 per day. 8o far,
80 good ; but the day worker now wants to work but 8 hounrs
for $4; and he will produce for me, at 4 ghirts per hour, 82
shirts, costing me 124 cents each; certainly 25 per cent
more. The piece worker then asks for 20 per cent advance
over original price of 10 cents, and gets thereby 12 centa
each for his 82, and, consequently, earns but $3.84, so that
he does not equalize wages.” If, under the 8 hour pro-
gramme, I have to employ five people to work 40 hours,
when four now accomplish that much, am I not paying 25
per cent more wages ?

“It has been asserted that a mechanic can produce as
much work in 8 hoursasin 10. If he can do that for his
employer, why cannot the piece worker do that for himself,
and not ask 20 per cent more to equalize ¥’

A New Flor;l Ornament.

A writer in Zes Mondes suggests a new idea for floral de-
coration, which, it seems, may be readily put in practice.
An ordinary earthenware flower pot is filled with water, the
hole in the bottom of course being closed, and allowed to
stand until its porous sides are completely soaked. The
wateris then thrown out,and the pot is repeatedly dipped until
it will absorb no more, and its outside becomes thoroughly
wet. On the outer surface fine seed is thickly sprinkled and
allowed to remain sticking thereto. The pot is then refilled
with water, and set in the shade under a bell glass. In a
short time the seeds will germinate and throw out shoots, so
that, to prevent their falling from the sides of the pot, some
thread or wires must be repeatedly wound around the ex-
terior of the latter. Eventually the entire vessel will be-
come s mass of living vegetation, which is nourished by
the percolation of the water contained within through the
porous sides.

A non-porous receptacle may also be used, but some thick
cloth must be wound about its exterior and the seed sprink-
led thereon. This cloth is kept continually moist by re-
peated spplications of fresh water.

The Wear of Gold Coin,

It appears from experiments made in St. Petarsburgh that,
contrary to the opinion generally entertained, gold coin wears
away faster than that of silver. Twenty pounds of gold
half imperials, and as much of silver copecks—eoins of about
the same size—were put into new barrels, mounted like
churns, which were kept torning for four hours continuously.
It was then found, on weighing the coins, that the gold ones
had lost sixty-four grammes—the silver ones only thirty-foar;
but as the number of gold pieces was twenty-eight per cent
lesa than those of silver, the proportion is of course greater to
that amount in favorof the latter, Thesilver also contained
more alloy than the gold.

Nickel In Missourt,

A correspondent, * Nick,” writes to point out a"slip of the
pen in our issue of December 13, 1872, whereia we stated
that the nickel mines of Pennsylvanis are the only ones in
the United States.

*“In your paper of November 30, 1872, you have an article
on Amerlcan nickel, wherein you mention the mine La Mot e
tract, Mo, ;" you also mention elsewhere that the ore is found
in Pennsylvania and Missouri. The nickel mines of Mine
La Motte are now being very extensively worked at the prea-
ont time, and the owners, the La Motte Lead company have
turned almost their entire attention to raising and reducing
the nickel ore to regulus, which is being shipped in large
quantities, Recently 7,000 I1bs, of nickel ore were raised in one
day; it nssayed 35 per cent metal, and was worth $1 per
pound at the mine. The work was done by six miners,
$7,000 bolng dug out for a cost of less than $95.

An Excellent Pen,

Menars, C. M. Fisher & Co., of No. 102 Fulton stroet, in
this city, have devised & new form of gold pen, known aa
the Paragon, in which not only the form but also the char
acteristics of the quill are closely imitated. To those who
have besn accustomed to write with the latter, and have ex-
porlonced the trouble of mending it, the gold pen, as made
by the above firm, will, we think, prove to bo s welcome ad-
dition to the writing tablo, Wao have used one almost con:
stantly for the past month or two, and st the present time it
in perfectly floxible, shows no aign of wear, and {s one of
the best pens we ever used, Tho makers sdapt oach pen to
suit the hand; and hence, any poculiarity of holding csn be
wllowed for, and the hgbits of the individual writer eon-

sulted.
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TESTING THE QUAL.TY OF IRON, STEEL, AND OTHER
METALS, WITHOUT SPECIAL APPARATUS,

DY PRQFESSOR THURSTON,

1. During the research which has ocouplied a considerable
portion of the time of the writer recently, and to which re-
ference lias been made in the earlier numbers of the Sciex-
TIFIC AMERIOAN, some very interesting facts have been ob-
perved ; and much has been learned respecting the strength,
stiffness, elasticity, ductility, and resillence of the metals
used in engineering, which could only have beon accurately
obtained by means of apparatus capable of rocording both

Continue twisting the piece until it has gone some distance
beyond the limit of ita elasticity, then stop and notice how
far the arm springs back while gradually taking off the twist
ing force.

This distance Is & measure of the easticity of the metal,
and is usually, if not invariably, the same, however great the
pot, even up to the point of rupture.

Renew the twisting force and break off the picce, noting
the maximumn angle which the piece has been twisted through
and the maximum resistance, as indicated by the spring ba-
Innee,

5. The stiffness of the metal is mensured by the force re-

— ———————————
beautifully finished, has become greatly altered, and has aa.
gumed s curiously roughened and stristed appearsnce, The
spirals extend completely around the cylindrical portion, and
the fractured end has the appearsnco peculiarly chamcteris.
tic of very homogeneous and ductile metal. The record pen.
cilled by the machine in this test shows it to have been fair.
ly stiff, to have passed its limit of elasticity under & stress
equivalent to about 50,000 pounds per square inch of tension,
to have been more homogeneous than many specimens of
ghear or even than some cast steels, to have had a ductility
exceeding that of any other specimen yet found of either
iron or low steel, to have had a greater resilience, that is to

the amount of distortion of the test picce and the coincident
distorting force, at
overy instant during
the experiment, up
to the point of rup-
ture,

2. Among these de-
velopments, and not
the least important,
bas been the fact
that the quality of
any given material
can be determined
with some approach
toaccuracy, by adop-
ting the method hero
in use, but without
necessarily golng to
the expense of pur
chasing the power-
ful machines in ge-
neral use for de-
termining  tensile
strength, or even
paying the two or
three hundred dol-
lars which js charged
at the shops of the
Stevens Institate of
Technolopy for the
recording machine
with which these
tests were made, A
strong long handled
wrench, a good
spring balance, and
s firm but delicate
hand, afford all ne-
cessary means of
procuring quite sa
tisfactory results, as
to mere strength of
material; while a
careful inspection of
the fractured pieces,
after a little expe.
rience, will assist
greatly in the deter-
mination of the ge-
neral characteristios * ‘ Il
of the metal, B NP =

8. The method of MACHINE FOR TESTING THE STRENGTH OF IRON.

procedure is neatly
ilustrated in the large engraving, and would, in general,
be as follows. Cut, from the bar or mass to be tested, pieces
about three and & hslf or four inches long, and turn them
off in the middle to a dismeter of half an inch for iron or
brass and three eighths if of steel: make this neck oneinch
long. A equare head is left st each end. Secure the piece
vertically and firmly, by one end, in 8 strong vise; fit a solid
ended wrench to the other end of the test piece;and to the
sxtremity of the handle, which should be, for convenience,
about five feet long, attach a spring balance capable of re-
cording with accuracy up to fifty or sixty pounds.

Paint the scale of the balance with white lead or tallow,
and spring the pointer £0 a8 to just touch the painted sur

quired to twist It through the first small angle, say five de-
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grees, should it yield so far without set. For half inch iron,
this shonld be about fifty pounds on the end of a lever five
feet long. For tool steel, it should be about thirty pounds,
where the neck has a diameter of three eighths inch.

The limit of elasticity is determined by the force required
to give it its earliest pet.

The degree of elasticity is measured by the distance through
which the wrench springs back when the force is removed
after producing set.

The wltimate tensile strength is spproximately proportioned
to the force producing rupture by torsion.

The limit of elasticity for tensile strength is proportionsl to
the force producing st by torsion.

The ductility of the metal is measured by the angls through
which the piece twists before breaking.

The power of resisting shock, or resilionce, as it is called by

say, power of resisting shock, than aoy other metal exam-
ined, and to have
had an ultimate ten.
sile strength of
about 62,000 pounds
per 8q uare inch,
This metal was
made of selected
scrap from refined
charcoal iron, rolled
into half inch bars,
cut and polished, and
rolled down to one
inch gquare. Such
care must evidently
produce a splendid
fron. Unfortunate-
1y, however, it costa
pixteen cents per

character. The re.
cord of the test
shows it to be only
a fairly good metal,
and the end view
exhibits a rough
granular character
of fracture, espe-
cinlly near the mid.
dle, and this proves
its unreliability.

No. 28 is cast
gron of a dark foun-
dery grade, with
a perceptible but
slight ductility, and
about half the
strength of fair
wrought iron.

The peculiar and
almost mathemati
cally regular form
of the surface of
rupture is noticea-
ble in all irons of
this class, No spi
- ral markings are
perceptible,  The
metal only yielded
aboct ten degrees
before fracture took
place. Here the color and grain of the iron aid the judg
ment in formiog correct conclusions after inspecting the re
cord of test,

No. 80 is s hard white charcoal cast iron, such as is used
for making *‘ malleableized cast iron.” It is a half stronger
than the preceding, but is brittle, and has no ductility, snap-
ping sharply at the limit of its elasticity.

8. No. 85 is the same white cast iron malleadleized. Its
test indicates undiminished strength, combined with ductili.
ty exceeding, by soveral times, that of the toughest grades
of cast iron, and even equaling some kinds of untempered
stoel. Tt is far leas ductile, however, than wrought iron. The
fracturs exhibits its incomplete transformation, mq the irre.
gular distribution of the remaining carbon.

engineers, is nearly proportional to the product obtained by

face. The mark traced by the pointer then indicates the
maximum fores applied,

4. Commence pulling steadily on the balance, keeping the
direction of pull at right angles to the wrench handle,

An spparently unylelding resistance will be felt up to »
certaln point, when the test plece will commence observably
to give way. Note the indication of the spring balance at
this point, which s the limit of elaaticity, and record both
that reading and, If possible, the distancs through which
the piece has twisted, the latter measure being an Indication
of its stiffoese.

multiplying the breaking force by the maximum angle of |
torsion.

The homogeneity of the metal is determined by the regu-
! larity with which the resistance of the piece increases when
| passing its Jimit of elasticity.

6. By taking samples of well known brands of metals
and pursuing this course, a standard is easily obtained, by
reference to which a little practice will enable the uxpvr;
menter to learn readily, and pretty accurately, the relative
value of such other metals as he wishes to test,

\ 7. Next, taking the fractured pieces, a careful inspection
:

will assist wonderfully in pronouncing a correct judgment. |
Thus, in onr illustrations, No. 18 shows the side and the |

end of a fractured specimen of wrought iron of excellent

| quality, but seamy and not well worked.
|  The cracks extending around, in a spiral, throagh three
| fourths the circumference, and the appearance of irregular
ly distributed flaws on the end, prove the seamy character
‘l'-f the material, while the record of its test 'if.b\'.:\ it tough,
| strong, and duoctile,

Compare this with No. 22, which is the best piece of iron
which could bs found among a hundred tested specimens,
aod which is of almost wonderful tonghness and ductility

The surface of the peck, which, before belog tested, was

!
No. 85 Is also a sample of similar character but much more
': thoroughly malloableized
|  The test exhibits a strength equal to that of guite good
| wrought iron, and s toughness which is not very much less
than that of some hard forged iron. Tho fracture indicates
a very regular chinractor, and freedom from defects, while
the spiral markings prove its ductility. Sucha metal as this
is bettor for many purposes than much of the wrought iron
in the market, and the cheapness with which awkward
shapes ean bo made of It, as compared with forgloga, give it
special advantagoa la many cates where the pleces are small.

WSkt
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9. No. 68 is a specimen of low steel, and its peculiaritios
aro thoso of ‘' homogeneous™ metal, or of steel made by
elthor the Bessemer or the Slemens process. Tho test and
an inspection of the fractured plece indicate ity strength to
be nearly double that of ordinary wrought iron, and prove
its great ductility and resilience and its homogencous charac-
ter,

No. 71 is a pieco of tool steol, having a strength twice as
great as the best of iron, great olasticity, but a ductility only
A fraction of that of good iron, exeollent, in consequence of
its strength and harduess, for tools and for resisting steady
strain, but not so well adapted as steel of lower grade, or
even as the better grades of iron, to meet shocks, Itd jagged
fracture and its fine even grain are evidence of the splendid
quality of the moetal and the perfect homogeneity of struc-

Ramming the Mold,

8. W. says: ‘“In your number of November 22, 1878, you
say that “ramming the mold is not s complicated performance,
nor does it require the ability of a very rkilled artisan.” |
haye for many years been a closo observer of losses in found.
eries, and I have found that about six tenths of the wastrels
are on account of imperfect ramming, the latter belng either
too hard, causing the mold to blow and scale: or too soft, al-
lowing it to strain ns long as the metal retaios its liquidity,
and, when tuarned out, is too largeto fit whero it was intended. |
Henco the casting is condemned, in either case, on account of
bad mmming. Any person posted in figures can calculate
the pressure of fluids; but it requires the experionce of
years to know how much ramming is required to resist that
pressure. He can only becomo skillful in thescience of ram.
ming by observing closely the result of every day's work,
not only of his own, but of other molders also, so that he can
ascertain the cause of any defect ho may ses on a casting,
and thereby prevent the re-occarrence of the same, Ram.
wing is a most complicated and important process ; it amounts
to but & very small portion of the cost of other work re.
quired to complete the job; but too hard, too goft, or irregu.
lar ramming, will cause all the work done on the job to be
lost. The causes of the lozd of the other four tenths sre nu-
merous, such as: Sand too wet, or too dry, inability of the
molder to secure his mold before casting, Jack of judgment
in venting, lack of judgment in loeating his gate to prevent
warping and eracking in cooling, luck of judgment in sirip-
ping the casting so a8 to allow all parts of the casting to con-
tract together, as that part of the casting that is allowed to
contract Jast puts a great strain on a certain other part of
the casting, and is likely to break it as soon as it is put to
use. 1 hope the science of ramming will bo further and
more ably discugsed in your valuable paper, and that you
will be the means of getting molders to become more ekill-

ture, which distinguish it from the fiberous wrought irons.
Tho shear steels and the softer grades of tool steel usnally
exhibit an appearance very similar to 68, but are apt to crack
along the side and through the neck, as is illustrated in No.
58,

10. Thus a little practice and careful observation will en-
able any good mechanic fo test his materials even when he
cannot afford to purchase = testing machine, and with a fair
degree of confidence in the derived resulis, and at almost no

A careful study of the accompanying illustrations, which
the artist and engraver of the SBCIENTIFIC AMERICAN have
succeeded in making such perfect representations of the spe-
cimens placed before them, will sssist greatly in the acquire.
ment of this very valuable accomplishment,

Stevens Institute of Technology, Hoboken, N. J.

December, 1873,

The Vacuum Car Brake.

The vacuum car brake consists of a brass globe or bulb
about fourteen inches longand five inches in sectional diam-
eter in the largest part, and in shape very much like a lamp

The neck of the globe isabout eight inches long. The

; is made to allow steam to surround a smaller

pipe, which conducts the exhausted air. This pastof theair
pipe isabout six incheslong and two in diameter, reaching
nearly to the neck of the bulb, leaving & space all around
about one eighth of aninch wide; this tube is fitted tight-
ly into the bottom of theglobe no that noneof the steam may
below. To the lower part of this globe the air pipe is

nicely fitted. In an enlargement of the end of this pipe,
there is an air valve arranged to prevent the refilling the
‘wacaum, and just below this is a relief valve to allow the
alr to enter. These valves are conical,so that the greater

‘the pressure the more tightly they fit. Beneath each car, and
‘counected with this apparstus by tubes, mado so as not to
collapse, is & cylinder with solid ends and flexible sides, which

‘1o kopt from entirely collspsing by iron rings. The ends
of this cylinder are connected with the brakes, sothat, when
thestmospheric prossure forces the ends together, the brakes
are put on.  The steam, being introduced from the boiler,
passes out around the end of the air tube and removes the

pressures, producing & vacuum. By enlarging

atmospheric
- the cylinders boneath the cars, the power msy bo incressed

st pleasure, —Polytechnic Bulletin.

ful with the ram, in which most yaluable ability too many

{ are lacking."”

IMPROVED PRUNING SHEARS,

It is asserted that, to properly prune a tree, the limbs
should be cut from the under side, afid the blade should pass
through them upon the outer side of the hook, resting upon
the stump. In this way, horticulturists say, the end of the
stump will not be splinterad, and hence will be left in a bet-
ter condition for rapid healing over,

Mr. Myron de Groodt, of Eaton, N. Y., has recently de-
vised & pruning sheuars, acting on the above principle, by
which the operator may cut off limbs upon opposite sides of
the tree without shifting his position, on simply reversing
the instrument. :

The handle, A, connected with the blade, is grasped by
the right hand, the handle, B, commuuicating with the
anchor like hook with the lefs, Inapplying the shears, one
of the arms of the hook is brought over the limb, and the
handle, B, is held in a vertical position, while the other han.
|dle is elevated to open the jaws to a required distance, The
| blade then cuts through the limb from the under side and in
an upward direction, with the hook bearing against the
stump. To operate from theopposite side of the tree, it is
only necessary to reverse the shears by simply moving the

handles past each other without changing the hand, when
the other edge of the blade acts with the hook precisely as
before. In this way, the inventor says, & person may re.
wmaln in one position and prune a tree nearly all around,
- —
IMPROVED NUT LOCK.

Tho invention herewith illustrated is & new patent nut
lock which, by the suitable combination with it of an elastic
substance, is enabled to compensate for the longitudionl ex.
pansion and contraction of the bolt, thus preventing the nut
from working loose under jars or shaking motions.

Our engravings represent two forms of the device as ap.
plied to railroad fish plates. In Figs. 1 and 2, which are
perspective and sectional views botwoen the two flanges, A
A, is provided a chamber containing inside radial projec.
tions, B, which fit into corresponding notches in a washer, C,
These notches and projections serve to lock together the nut
80 far as rotary motlon is concerned, compelling the different
portions to turn together. Into the chamber, between the
flanges, A, are insertod a namber of rubber balls, D, which
are also recelved in anitabloconcavition in washer, O, Fig, 9.

Whea the nut and wisherare screwed together, It {s evident

that the balls are compressed and cansed to spread until they
fill nearly, if not entirely, the whole hollow space h«tw'ccn
the flanges, A. 1f the bolt becomen elongated by expansion,
the balls take up the increase, through thelr own enlarge.
ment by elasticity, thus preventing the nut from workiog
loose,

I'iq.]
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In Figs. 8 and 4, small cylinders of rubber are substituted
for the balls, D, and the washer enters directly between the
fanges. The tubular end of the nut is upset on the hole of
the washer, in order to prevent separation of parts, The de-
vice nppears simple and practical, and doubtless will mees
with extended spplication upon railroads.

Patented November 25, 1873, by Casper Dittman. For
further particulars nddress Dittman & Landis, Leacock P.O.,
Lancaster county, Pa,

&

STARR'S COTTON BALE FASTENER,

We illustrate herewith a very simple and ingenious device
designed as a clasp or fastener for the bands which surround
cotton bales. The invention is simply a square buckle of
iron, A, having at its outer end a rigid tongue, B. Both sides

of the w'tachment are alike, so that, when the ends of the
strup uou brought together, the tongue of one buckle alips
under that of the other, and interlocking takes place, as
shown in Figs. 1and 2. Figs. 3and 4 are the same contri-
vance somewhat differently constructed, the tongue, B, be-
ing bent to form more of a hook. The device can bs stam

or cut out of heavy sheec iron; snd, if desired,a projection
or stop may be combined with it to prevent the buckles slip
ping back after being once locked or hooked. The inventor
states, however, that this latter precaution is entirely unnpe-
consary, as a perfoct double lock is afforded.

The mode of operating is as follows: After the bale is in
the box, duly pressed, ete., the band is put on the top, hang-
ing over in front with one of the buckles attached, hook out.
The band Is then brought under the bale, through the chan.
nel made for the purpose, and thenee up to meet the attached
backle, when it is bent back on the inside. Cver this bent
end tho second buckle is slipped, hook in. The two buckles
aro thon brought together and locked as before described.
The strap, it Is stated, will not detach itsel? until the bale
is put in the compress, when it can be easily manipulated,

For further particalars address theinventor, Mr, Heary D,
Starr, Texana, Jackson county, Texas,

Wonex Dexrtists 1IN Eayer. —Dr, Edward Wareen writes
from Calro, in Egypt, to a friend in Baltimore, that there is
“a good opportupity for women dentists in Egypt, as the
women are forbidden to consult with men There are
thres or four Eoglish wowen practicing dentistry in Calro
alrondy, nccording to Dr. Warren's lotter, In all these east-
orn countrive, there seems to bo a wido field of usefulness

profit for woman dectors and dentists. y
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NEW EXPLORATION OF THE AMAZON RIVER,
BY PROFESSOR ORTON.-OVER THE ANDES,

No. &

CHACHAPOYAS,

While most other towns in Northern Peru are but vast pig
sties containing human habitations, Chachapoyas is the best
built and cleanest city west of Manfos; its grand plaza and
paved streets grant no indulgences to the Jower animals,
Perched 7,600 feot above the sea, it possesses a delightful
and equable climate, with the mean temperature of 62° Fah.
Here, for the first time sinco leaving New York, we saw
bread made from pative flour. Yet there i vory little of
that sgriculture which requires a preparation of the soil:
the people (to the number of 5,000) depend mainly on the
voluntary gifts of Nature, scratching the ground with wood-
en plows to raise & little wheat, corn, potatoes, and rice.
Six crope of rice can be raised without re-sowing. Flour
sells for $10 & quintal; potatoes, 15 cents a pound; oleaned
wool, 18 1be. for $2; and cacao from the warmer regions at
£30 aquintal. Nothing is exported but a little caecarilla
bark. Thebest Indian tobacco growsat Bagua in the valley
of the Utaubamba, and is sold «t four reals for three pounds.
The main woods for construction, cedar, walnut, ishpingu,
and capuri, being brought & considerable distance, are very
high. All boards, from Iquitos to the Pacific, are cut by
hand. There are signs of valuable mines of gold, cinnabar,
lead, limonite, and a gray copper ore containingsilver, inthe
vicinity ; while mountains of salt occur at San Carlos, twenty-
five miles northwest. Apple trees grow, but do not thrive,
at Chachapoyas; the one we saw was covered with moss,
yet it presented the singular spectacle of bearing blossoma
and ripe fruit at the same time,  Unfortunately, this city is
the head center of the garapdta, a grublike insect whose bite
not unfrequently leads to ulcers. If the road from Chacha-
poyas to the Marafion by the way of Olleros and the Aichi-
yacu. recently surveyed by Mr. Wetterman, is ever opened,
it will bring the city into easy communication with the out-
side world.

From Chachapoyas to the next great city, Cajamarca, is
about seventy miles. On the maps, this intervening country
between the cosst range and the central cordillera is repre-
sented a8 a broad valley; in the reality, it is a jumble of
precipitous mountains. The road, for the first two days, is
excellent, 10.lowing the romantic Utcubamba and passing
within sizht of the lofty Cunelap mountain which is crowned
with ruins too old to be Incarial.

A PRE-INCARIAL FORTRESS,

These are the roins of & fortress, containing chambers and
tombs, and consist of a wall of cut stone 560 feet thick,
8,600 long, and 150 high, above which rises another wall 500
feet thick, 600 long, and 150 high. It is estimated that it
wounld take 20,000 men five years to build it. Whilethe an-
tiguarian is busy with this, the geclogist may revel among
smmonites and brachiopods; and on the third day, as the
road rises above the clouds to the tiptop of Calla-calls,every
traveller must be entranced by the magnificent panoramsa at
his feet—a sea of mountains with the still loftier coast range
in the backeround, hiding the Pacific. Descending from this
frigid zone, by = fearfully inclined zigzag path, we soon
reached the other extreme—a deep, narrow valley wedged in
among the mountains, throngh which the Marafion struggles
tc reach its porthern outlet. In making this descent, we
passed over granite and mica schist, the first metamorphic
rocks west of the Hualligas, the other rocks east and west
being sedimentary. This point, therefore, is the geological
“ Heart of the Andes.”

The Marafion is crossed on a raft at the miserable mud
village of Bslzas, the temperature of which may be com-
pared tc that of a furnace. Here the river is from 250 to 500
feet in width, according to sesson, with a six mile current.
Again ascending, and crossing monotonous pajonals and the
fertile pampas of Huanco «nd Polloc, we caught sight of fa-
mour Cajamarca, seated on the eastern slope of the western

cordillers and fronting the most beantiful plain in all the
Andes.

THE HEART OF THE ANDES,

This highland plain or campagnis, sixteen leaguesin cir-
cumference, is nlmost as level as & billiard table, rich as the
Connecticut flats, and well watered by the mint.bordered
Chonta and Masscon. The roads crossing it aro hedged in
with century plants, and here and there rises the ‘‘gauci”
(salix humboldtiana) the most conspicuons tree in the region.
The surrounding mountains are barren and brown bui never-

tilos, $16 & thousand ; a cedar bonrd, 24 varas long by § varn
wide (say 7 by 2 feot), $6; land on the pluing, #00 per ** fan-
jgndn " of eight acres. Wheat, barley, corn, and potatoos
are about the only vegetable productions within sight of the
clty, The province ylelds annually over 7,000,000 1bg, of
{wwheat, 160,000 hoad of gheep, 80,000 head of eattle, and 10,
horses, The manufactures smount to nothing ; and the
ilmpom greatly exceed the exports in value. A fow toxtile
; fabrics of wool and cotton nre made, and some straw hats,
from the ‘“tamsi " instend of the “bombonaje.”” The cele-
lbrnwd sllver mines of Gualgayoo, 18 leagues northwest, are
not yot exhausted, but are not no produotive ns formerly.
Cajamaren ocouples an important place in the history of
Poru, It was the favorite residence of the Inca when his
empire stretchod from the Rio Andasmayo north of Quito to
Rio Mauls in Chili. The stone walls of his palace still stand
for about 10 feet ; and along the enstern edge of the plaina
line of vapor indicates the “Bafios del Inca.” Theso hoy
springs, even now used for baths, are copious, but not medi-
cinal; wo found the temperature as they issue from the
ground 102° Fah, The story goes that, when conquered by
the Spaniards, the Peruvinns threw the throne of gold of
their Inca into a crater, from the sldes of which camo these
thermal waters. The paved “via real” or military rond, de-
gigned to connect Quito and Cuzco, stopped unfinished a lit-
tle beyond Cajamarca, Its construction was interrupted by
the landing of Pizarro or Tumbez, who garotted Atahual-
pa after receiving the ransom of *‘$16,000,000 gold and $175,-
000 in silver’—one of the many fictions of history.
Aguin we mounted our mules to scale the last cordillera
which geparated us from the Pacific. The range, as we
crossed it westward, presented three main aspects: the east-
ern half was of quartzite, and the mountains comparatively
gmooth and rounded ; then succeeded rugged rocks of trachy-
tic porphyry. Hero the landscape was purgatorial, presenting
the confusion of the ‘‘grab box” of a geologist ; volcanic piles,
marine and river depogits, fiercely contorted granite dykes,
ete., are huddled together as if Nature had been in a hurry.
Finally, as we neared the ocean, there was a fine exhibition
of the ceaseless conflict between sen and land; the barren,
rocky mountains, upon which even the lichen refused to
grow, stubbornly yielded to the supremacy of the older
ocean ; and as the great Andes died away along the shore,
the southerly wind covered them with a winding gheet of
sand.
AN AMERICAN ENTERPRISE.

Two days from Cajamarca, we shouted for joy at the sight
and sound of a locomotive. It was the gign of civilization:
the signal that our hardships were at an end. The Pacas-
mayo railway, now completed 54 miles from the coast, is &
model of American enterprise and American skill, It is the
creation of Mr. Meiggs, the Vanderbilt of Peru, and will cost
$7,000,000, The money comes from the aale of guano; the
laborers from China: the ties from Oregon and Chili; the
rails from England; and the rolling stock from the United
States, The buildings are of corrugated galvanized iron.
The track is broad gage, and will have, when finished, a to-
tal length of 78 miles. Starting from an iron pier, which
is to reach balf a mile into the sea, the road winds over the
psmpa, and among the sand drives, and beside the Rio Je-
quetipeque, and through a region of intensest interest to the
archeologist—crowded with the relics of Incarial cities and
cemeterizs—and ends near the silver mines of Chilate, at an
sltitude of 4,000 feet. These mines of Chilate, just opened,
promise to rival those of Potosi. They yield an assay from
$60 to $200 a tun.

Upon arriving at Pacasmayo, weary and worn by our long
tramp over the mountains, we were received by the manag-
ersof the road, Mesars. Faulkner and Maynadier, and by Dr.
Heath of the Hospital, with such unbounded hospitality that
we are totally unable to ‘*meet our obligations "’ and accord-
ingly ‘“suspend payment.” Thrice happy the American
traveler who can fall into such a fraternity at the close of
his voyage. JAMES ORTOX.

Heoat.

Professor Frederick Guthrie recently delivered a lecture to
working menat the South Kensington Museum, London, on
the above subject.

The lecturer showed thal true gases expand nearly precise”
ly the same fraction of their gize for the same increase of heat,
ench cubie foot of gas at the freezing point of water becoming
larger by three tenths snd six hundredths when heated to
the temperature of boiling water. Anappreciable divergence
from this rule ocours when wo are dealing with n gas near

theless are exceedingly picturesque.
CAJAMARCA AND ITS RELICS OF ATAHUALPA.

Cajsmarea, the Caxamalcs of Pizarro’s day, claims to have
14,000 citizeas ; certainly it is the largest and finest city on
our routs from Parfi to the Pacific, Its altituds is about 9,-
400 feet, snd the temperature ranges from 40° to 72°.  The
houses are generally built of adobe, and tiled; but the
churches are of the conrse conglomerate from the sicrrs, and
haye elaborstely sculptured fronts. The grand plazs is
adorned with a fiue stone fountain, aronnd which congre
gates s motley crowd of Indian women every morning to
vend their little piles of vegetables, fruits, grains, meats,
salt, pepper, ete, for the plaza is the ‘* market place” in
Spanish towns, The following are somn ot the prices cur:
rect, Flour, $16 for 820 1bs,; corn, #1 for 26 1bs, ; rice, §24
for 260 1bs. ; coffes, $4.80 an arroba; cacao, $24 a quintal ;
tobneeo, B0 cents per mazo of three or four pounds; sugar,
$4 an arrobs; cottor cloth 1 to 20 cents per vars; wool,
$1 20 to $2 an arroba- hides, §2 to $3 each horses, $70 to
$100 cach cows $25 esch' oxen, $40 each ; shoop, $2 each ;

its point of liquefaction,

Returning to the relative expangions of solids, a fow prac.
tical applieations were briefly considered, subh as the fusing
of glass about platinum on making apparatus for the analysis
of gas, or for passing electric sparks through confined gases.
Inequalityjof expansion is also made use of in the gridiron
or compensating pendulum. In this a copper bar is placed side
by side with a shorter zinc bar, the lower onds being fasten.
ed togother ; the upper end of the zinc bar earries the bob, and
the whole is hung, from the apper end of the copperbar.
The greater expansion of the shorter zinc bar upwards exactly
counterbalances the lesser expansion of the longer copper bar
downwards, and the center of oscillation remains aconstant
distance below the point of support, so that the rate of opcil-
Iation does not vary with the temporature. 8o a little rod of
zine, pointing inwards and fastened at ono ond w the clr-
sumference of the balance wheel of n wateh, expands inwards
us the whes) increases in size in warm weather, and makes the
time of vibration constant.  Tho watch become a chrono-
moter, A certaln quantity of mercury placed in a cylinder
18 aloo ysed, instead of the ordinary bobef a pendulum. Tho
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moroury expands mors than the metal of which the rod
is formed for equal columns, and therofors, by taking unequal
coluinns, equality of expansion may be obtained. A most
nonsitive thermometer can be formied by availing oneself of
the inequality of expansions of mercury and aleohol, A little
platinum diving bell is partly filledwith aleohol and placed in
morcury, and provided with a slender platinum wire arising
above the mercury.  The whole flonts. When the temper-
nture increnses, the alcoliol expands more than the mereury.
Some of the latter is driven out of the bell, and the latter riaos-
the motion of the exposed end of the platinum wire oxhibl'ta'
the rise.

As w rule, gnses expand more than liquids and liquids,
more than solids for the samo increase of temperatire ; and go
nccording to the well known law of mechanics, Wo’ ahould'
oxpect to find the force of expansion of golids greater than
that of gases, Accordingly the force exerciged by expanding
solids ig almogt irresistible. Tron rods are Lent or snapped
when their conters are pulled by contracting metals, A semi.
rolid mass, as glass, suddenly cooled becomes britdle, A drop
of hot glass cooled in water becomes solid and rigid on itw out.
ide; then the inside cools and ghrinks so that the whole, when
cool, is in a condition of internal strain or unstable equilibri.
um. Disturbed in one place, the whole crumbles to picces
in its endeavour to agsume the proper size due to itst emper-
ature. The process of annealing depends upon the so gradual
cooling of a soft body that the parts get to their proper dis-
tance. The bursting of pipes in winter time proves two
things: first that the ice is lighter than water; and second,
that the ice is almost incompressible. Water frozen in a
bomb shell two inches thick will burst it.

The expansion of liquids by heat furnishes us with means

for measuring temperature. Anounce of mercury immersed

in freezing water always has a certain size. In boiling

water, it always has another and greater gize. And at any

intermediate temperature, got by mixing together different

proportions of freezing and boiling water, the mercury has

an intermediate size. According, by measuring the gize

of a.ni constant weight of* mercury, we can tell what its

temperature is.  Thermometers are made by enclosing

any convenient quantities of mercury or alcohol in glass

bulbs, with very narrow stems, so that, when the liquid gets

warm and expands, it may rise a considerable hight m the
stems. Plunge such abulbinto freezing water, and the mer-

cury shrinks in the stem to a certain point; plunge it into
boiling water, it rises to a higher mark. The lower mark is
issometimen called 0° and the other 100° (C.), or 80°( R.), or
the lower is called 82° and the higher 212°(Fah.) Waterisatits

greatest density at 4° C. If we take a flask full of pure

water bearing & narrow stem and cool it from, say, 1O

we find it shrink pretty regularly as it cool still it ge-sin &

C. Tt then expands asit cools so that at 3° it is of abou ihe
game volume (and density) as at 5°, at 2° as at 6°, at 1° as
at7°, and at 0° as at 8°. It then freezes and swells in that
act to a very great amount, measured by the proportion be-
tween the whole volume and submerged volume of a piece of
floating ice. When a pond of water is freezing, the surface
water isat 0°, the bottomat 4°, C.

Heat travels from point to point in space in three ways: (1),
by conduction; (2), by convection; and (3), by emanation or
radiation. It moves by conduction when the body which re-
ceives the heat does not move as a whole, but allows the heat
to travel through it. Heat moves by convection when a hot
body moves. It moves by radiation when a hot body gives
off heat into empty space or into some medium which does
not intercept it. The gradual heating from end to end of a
poker in a fire illustrates the first of these methods, the
flight of a red hot cannon ball the second, and the roasting of
meat or the solar heat the third.

Metals, asa class, conduct heat betterthan any other class
of bodies. Hence, when both are above blooa heat, metals
feel hotter than wood. When below, they feel colder. So
that paper is scorched when heated in contact with wood, but
not g0 easily when in contact with copper. Hence, also, lead
may be melted in paper. Among the metals, silver and cop-
per are pre-eminent. That copper conducts heat better than
iron is shown by heating rods of the two at the plane of
contact, and noting the melting of fragments of wax ar-
ranged along the two. The great conducting power of
metals is shown by the cooling effect they have upon the
mixed gases of a burning body. The metal withdraws #o
much heat from the gas in its neighborhood that combus-
tion is impossible. The miner's lamp is based upon this
principle.

Liquids conduct heat ns a clags worso than sgolids, The
conducting power of liguids is measured by heating tho
upper surface of a film of liguid, and noting the expansion
of the airin a chamber wpon whose upper side the liquid film
rests. Themore complex the composition of a liquid is, the
more opposition does it present to the passage of heat by
conduction.  Chlorine, iodine, and bromine are especinlly
strong in resisting heat conduction, Water is by far the best
conductor amongst non-metallio liquids,

Gases are far worse conductors than liguids, and the im-
perfect conduction of many solids isdue to the goses, gener-
ally air, which they inclose in their pores or between their
fibers. Clothing thus protects the body from loss of heat
in cold weatherand from the scorching heat of thesun inhot
w““;)m' A red hot ball may b earried in the hand if o mass
Z:nl:iﬂu :Wl):, ':';xich incloses the air, is interposod. Hydrogen
o b‘c':die(;nln ar befwr than other jrases, and nccordingly

contact with it with great rapidity.

(old may be readily cast ;, but it contracts so much i cool

:fa thai the procoss of casting is seldom employed in the




JANUARY 17, I574.]

41X

e

SCIENTIFIC AND PRACTICAL INFORMATION,
THE COMPANION OF PROCYON,

W noticed some time ago that Struve had discovered, by
tho aid of the megnificent refractor of the Pulkown Observa-
tory, i stanll star near Procyon, which he regarded as being
tho probuble canso of the irregularitios of the movements of
the Inttor body,  Dr, Andrews has since repeated his caleu-
Iations rogarding the proper motion of Procyon, which ap.
pears to bo circular, in a period of a little less than forty
years, around some invisible conter. He does not now deﬁl;-
itoly conclude that to Struve's star should be ascribed this
peculiar movement, but considers that the question will be
decided next spring, if the new star is then visible.  Tn such
cago, Strave's star should bo st a considerable distance from
tho common center of gravity of both bodies, and a mass
must bo attributed to Procyon equal to eighty times that of
our sun, and to his companion, a mass equal to six and two-
thirds of the same body.

THE PURIFICATION OF TALLOW AND LARD.

Dr. Dotch states that tallow and lard can be kept from get-
ting rancid by the following process: The tallow or lard is
first treatod with carbonate of soda in the proportion of 2
pounds of soda to every 1,000 pounds of lard, and is then
subjocted to & digestion with alum in the following manner:
10 pounds of alum are dissolved in 500 pounds of water, and 1
pound slaked lime ndded to the solution and boiled, This so-
lution is stirred well with 1,000 pounds of lard at a témpera-
turo of 150° or 200° Fah. for about hulf anhour. The liquor is
then separated from thelard, and the lard is treated with the
samo amount of pure water again,  This lard will keep for
an oxceodingly long time. The fact is that the alumina in
the alum applied acts very readily in a disinfecting manner
upon those compounds which are linble to give rise to rancid-
ity. Thoe limo is added to the alum in order to render the
alumina more active by its giving up some of the acid to the
lime. This treatment has also the advantages of restoring the
original flavor and of producing n lard of a greater white-
ness.

ANILINE COLORS,

Professor Kopp, who has recently made a careful study of
tho aniline colors at the Vienna Exposition, says that the
manufacture of these pigments from coal tar products is
making most remarkable progress. Fuchsin, constituted by a
salt of rosanilin, is obtained exclusively by the reaction of
arsenic acid on commercial aniline, In order to afford an
idea of the enormous consumption of this violent poison in
the manufacture of fuchsin, it is stated that in Germany
alone the same is estimated st 8,800,000 pounds a year. It
is only Intely that the residues have been treated to regain
the arsenic in commercial form. M. Kopp mentions as a
novelty a beautiful rose red coloring matter called saffronin,
which upon silk is a very brilliant dye.

A NEW TEXTILE PLANT.

The ordinary wood nettle, asis well known to many of our
readers, is found in profusion on the Alleghany mountains,
often at a level of over 5,000 feet above the sea. A short
time since, M. Rozel succeeded in transporting to Europe a
number of living specimens of the plant, some of which he
dispatched to the Prassian Minister of Agriculture, in order
that the valae of the weed, if any it had, might be deter-
mined, It appears that quite favorsble results have been
obtained in using the plant for textile purposes, and for such
employment it is now attracting considerable attention in
Germany. It is known botanically as the laportea pustulata,
and is perennial. Asit is, therefore, unnecessary to sow the
seod each year, the plunt has in this respect an advantage
over hemp or flax, while it is stated to necessitate less labor
and expense in preparing the fiber. In a wild state, the net-
tle attains & hight of two or three feet, but we learn that
such as has been cultivated in Berlin has already exceeded
this limit, and it sppears possible that, by care and proper
soil, even s still greater altitude may be gained. Experi-
ments thus far made point to the fact that the plant will
prove a not unimportant addition to our textils materials,
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DECISIONS OF THE COURTS,

United States Clreult Court-=-District of Californin.
WATER CLOAET FPATENT.~WX, EXITH re. 1. 0"GOXNOY et al.
[In aquity .—Before Sawyer, Judge— Declsion September 1, 1873.)
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Supreme Courts==District of Columbia,
FAVER FILE FATENT, ~SMITH of al. o4, WOODRUYY,
(dn Byulty . ~Before Humphreys Justice,—Opinion delivered Sept. 19, 1¥7,)
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Scientific  Dmevican,

Unlted States Clircolt Courte==Eastorn District of
Missourl,
TRUSS HRIDOE PATENT. ~JAMES V, WESATLAKRE 08, M, 8, & 1,0, CARTTER,
(Hefore Treat, Judge~Deolded October 11,1878,)

It I8 not sufliolent to give notice of apocis) mattar of defenso in an sotion
upon u patont thirty days beforo tho trinls 16 must bo given thirty days be-
(u'{q- l'lm llr'nl dny (l' the term,

uoh noties need not specify the partle ) n of the plaiotiffs pa-
tant to Whioh the .“‘mr"lm “’f”“"p feular portion of ¥ P

Patents may bo glyen [n evidencs 1o show the state of the art without
suon notloe ; but printed publieations cannot be,

The proceedings (n the Patent Office upon the plalntif's u;:rlluuon for
l?nls‘n‘l‘)’}?l are not admisaible for the purpose of giving it a different con-
sl >

If the dugondant elatms that the patent 1s yold for uncertalnty, it rests
with Bim ¢ egablish the charge.

The patent s not vold for want of utility, 11 the Invention possesses it In
DY meastire, however siight,

combination may be patentable on account of the novelty of the ar-
rangement, -I(hnung all theelemonts are old,

A patent for a combinstion snotinfringed unless all the elemeonts enu-
merated are used, or the equivalents of those which are omitted are sub-
atitated for them,

To show that the parts omitted by tho defondant from a patentod combl.
m‘m;m are uncssen tinl, will not render him lableas an Infringor for the uie
Of tho roat,

A device fnthe equivalent of one that te patented if it performn subatan.
tinlly the same runction in the same way and produces the same result,
though It may be of a different form and bear s different namo; and the
uwu.} 1t will be an Infringemoent

If the dofendant has a patent, it 18 evidenco of the opinion of oMaelal ox-
rer(l that it does not confifct with the plainti®s patont, and that in work.
n&t under It ho Is fumy of no Infringement,

A uch avidence will be submitted to the jury ; the court willnot compare
the patenta.

1t ll‘l:r patenteo (s engaged (n manufacturing the patented article for sale,
his damages will be manufacturer’s profits,

Verdict for defendants.

M. Kinealy for plainuifr.

Samuel §. Boyd, for defendants,

NEW BOOKS AND PUBLICATIONS,

Toe OvenLaxp MoxTurny for January has, among other Interesting
papors, an article by Professor George Davidson on the * Abrasion of Our
North Wostorn Coast,” fn which the romarkable table lands or mesas, In
that portion of tho country, arc described. As an explanation of the origin
of thewo peculiar formations, the writer thinks we can appeal to the * action
of loe moving slowly but surely as & great planing or molding machine.
If wo accopt an lce sheet over the continent, or a part thercof, and an lee
belt contiguous to the continental shores, weo can readlily understand that
it moved as a great stream, or, more lkely, (o carrents, from the north,"
The second of these papers, on * Now Zealand," contalns some fresh lnform
ation regarding that little konown country. The “Jap Merchant at

To Make an Application for = FPatent.

Tho spplicant for s patent should furnfsh a model of his nvention 1f sus-
ccpllbl:& one, lllho:lh sometimes it may be dispensed with ; or if tho In-
vontion bo s chemleal production, he must furnish samples of the Ingredl-
onts of which his position {sta. These should be securely peeked
tho Inyentor's name marked on them, and nent by express, prepatd  Bmagl
models, from & distance, can often be sent cheaper by mail. The safes

why to remit money 1s by s draft, or postal order, on New York, payable to
the arder of Muxx & Co. Persons who 1ive in remote parts of the country
oan usually purchase drafis from thelr merchants on thelr New York cor-
respondents,

Helsnues,

A refssuo Is granted to the origins] patentee, his belrs, or the nasignees of
tho entire Interest, when, by resson of an insufficient or defective specifica.
tion, the original patent ts inyalid, provided the error has arisen from lnad-
vertenoe, ncoldent, or mistake, without any fraudulent or deceptive inten-
ton,

A patonteo may, at his option, have in his relssus s separste patent fo
cach distinot part of the invention comprehended In his original spplication
by paying tho required fee in each case, and complylng with the other ro-
quiremonts of the law, as In original applications, Address Mouxx & Co.,
0 Park Row, for full particulars,

Design Patonts,

Foreign designers and manufacturers, who send gooda to this country
may secure patonts here upon thelr new patierns, and thos prevent others
from fabricating or selling the samae goods 14 this mariet,

A patent for » dealgn may be granted to any person, whether citizen or
alten, for any new and original design for & manufacture, bust, statue, slto
rellevo, or bas relief ; any new and original design for the printing of wool-
en, sllk, cotton, or other fabrics; any new and original impression, orns-
ment, pattern, print, or ploture, to be printed, palnted, east, or otherwise
placed on or worked Into any article of manufacture,

Doalgn patents are equally as important to gltizens as to forefgners. For
full particulars send for pamphlet to Muxx & Co,, ¥7 Park Row, New York.

Forelgn Patonts,

The population of Oreat Britaln s 31,000,000 of France, 57,000,000;: Bel-
glum, 5,000,000; Austris, $6,000,000: Prussia, 00000; and Rossis, 70,000,000,
Patenta may be secured by American citizens In all of these countries.
Now 1s the time, while business is dull at homae, to take sdvantage cf these
fmmense forelgn flelds. Mechanical tmprovements of all kinds are always

Home " and * Summering in the Slerras" are plesaing descriptions, enter-
talning and readable. The usual selections of peetry, editorial miscellany
eto..complote a tablo of quite varied and Interesting contenta. Published
by John H. Carmany & Co., 409 Washington strect, San Francisco, Cal.
#4 n yoar,

Yalue of Patents,

AND HOW 70 UBTAIN THEN.
Praciical Hints (o [nventors

ROBABLY noinvéstment of & small sum of money brings &
greater return than the expenso Incurred in obtaining a patent
even when the Invention s buta small one. Larger Inventions
are found to pay correspondingly well. The names of Blanchard,
Morse, Bigelow, Colt, Ericason, Howe, McCormick, Hoe, and
others, who have amassod lmmense fortunes from thelr inven-
tions, are well known. And there are thousands of others who
have realized large sums from thelr patents,

" More than Firry TROUSAXD Inventors have avalled themselves

of the services of Muxx & Co, during the TWENTY-SIX years
they have acted as solicitors and Publishers of the SCIESTIFIO AMERIOAN
They stand at the bead In this clams of business; and thelr large corps
of sssistants, mostly selected from the ranks of the Patent Office: men ca
pable of rendering the best service 1o the inventor, from the experience
practically obtalned while examiners (n the Patent Office: enables MUSN &
Co.t0 do everythiog appertaining Lo palents BETTER snd CHEAFEE than
any other reliable sgoncy.

This 1s the cloaing inquiry in
* pearly every letter,describing

HOW TO
Lipeweie et

awer can only be had by presenting a complete spplication for & patent to
the Commissioner of Patents. An spplication consists of & Model, Draw-
ing, Petition, Oath, and full Specification. Various official rules and for-
malities must aleo be obwerved. The efforts of the luventor to do all this
Dbusiness himself are generally without success, After great perplexity and
delay, ho Is vaually giad 10 seok the ald of p experi diap
business, and have all the work done over again. The best plan Is to solfcit
proper advice at the beginning. 1f the parties consulted are honoradle men,
the In may safely fido his ideas to them, they will advise whether
the tmprovemont ls probably pat blo, aud will give him all the directions
needful to protect his righta.
How Can I Bost Secure my Invention ?

This Is an Inguiry which one Inventor naturally askaanother, who has had
some experience In obtaluing patents. His answer generally is asfollows-
and correct

Construct & nest model, not over a foot In sny dimensi ler if pos

in & d in Europe. There will never be a betier time than the preseat
to take patents abroad. We have reliable business cennections with the
principal capitals of Europe. A large share of all the patents secured In
forelgn countries by Americans are obtalned through our Agency. Address
Muxx & Co,, 57 Park Row, New York. Ciroulars with full information ot
foreign patents, furnished free.

Value of Extended FPatonts,

Did patentecs realize the fact that thelr Inventions are likely to be more
productive of profit during the seven years of extenalon than the firat full
term for which thelr patents were granted, wo think more would avall them.
salves of the extension privilege. Patents granted prior to 1861 may be ox-
tended for soven years, for the benefit of the laventor,or of his helrs i case
of the decoasa of the former,by due application to the Patent Ofice, ninety
days before the termination of the patent. The extended time Inures to
the benefit of the inventor, the assignees under the first term having no
rights under the H pt by special agr The Government
feo for an extonsion is §100,and It Is necessary that good professional service
be obtained to conduct the business before the Patent Office. Full informa.
tion as to extensions may be bhad by sddressing Muxx & Co., 37 Purx Eow.

Coples of Patoents,

Persons desiring any patent issued from 154 to November 26, 155, can be
supplied with official coples at & reasonable cost, the price depending upon
the extent of drawings and length of specification,

Any patent lasued since November 27, 1867, at which time the Patent Office
commenced printing the drawings and specifications, may be had by remic-
ting to this office §1.

A copy of the claims of any patent lsuod since 15M will be furnished
for §1.

When ordering coples, plesse to remit for the same a4 above, and state
name of patentee, title of iInvention, sud date of patent. Address MUTxx
& Co., Patent Soliciters, 37 Park Row, New York city.

Muxy & Co. will be Rappy to seo Inventors Ia person, at their office, or to
sdvise them by Jester. In all cases, they may axpoct an Aonest opinion. For
such consultations, opinions, and sdvice, no charge emade. Write plalnly:
do not use pencil, Lor pale tnk : be brief,

All business commitied to our care, and all consultations are Xept secres
and sirictly confdential.

In all matters pertaining (o patents, such as conducting interferences,
procuring extenafons, drawing assigmmonts, examinations into the validity
of patenta, etc., special care and stteation s given. For lnformation, aad
for pamphlets of tastruction aud advice

Address
MUNN & €O.,
PUBLISHERS SCIENTIFIC AMERICAN,
37 Park Row, New York,

OFFICE IN WASHINGTON~Ceornor of ¥ and 7th stroots, oppostis
Patept Office.

Recent American and Fforeign Patents.

Improved Track Clearer,

Fredoriok Buse, Forgus Falle, Minn ~This inveation coaslsts in two
wheels arranged 1o front of the coweatoher of alocomotiveand in s plane
perpendicular 10 tho direotion of the track. By sull able graring, these are
connectod with the forward axle »o that the wheels are awiftly rotated,

sible—and send by expross, prepatd, sddrossed 1o Moxx & Co. 57 Park Row
Neow York, together with a deseription of 1ta operation and meritsa. On re-
colpt tharvof, they will examine the Inyention carefully, and adylse you as
10 118 patantabliity, fres of charge. OrJf you have not time, or the means
AL hand, to conatruot a model, make as good & pea and Ink aketeh of the
tmprovement ss possible and send by mall. An soswer as 1o the prospect
of & patent will he rocelved, usually, by roturn of matl. It Is somettmes
DOSL L0 nAYe & soarch made at the Patent Ofloe, Such & moasure ofteu saves
tho 0ost of an applioation for » patent,

Proltminary Examination,

In ordor to have suoh senroh, mako oile s writton deseription of the tnyon.
Hon, In your own words, and & pencll, or pen and tok, sketoh, Send thess
with the fos of 85, by mall, addeosssd to Muxy & Co., ¥ Vark Row, and In
duo time you will rooelve an acknowledgment thereof, followed by » writ
ton roport In regard (o the patantabllity of your mprovemont, This special
Soarch is made with great oare, i \he models and patents st Washlog.
100, 10 saserialn whother the lmprovemoent presentod s patentable.

Rojected Cases,

Hojected onses, Or dofoctive papars, remodeled for parties who have made
Applications for themselves, ar \hrough other sgeats. Torms moderate,
Address Muxy & Co,, stating partioulars,

Onvonis,

Porsona deatring 10 Mo & cavost can have the papers propared (o the short.
oat timo, by sending s sketch and doseription of the Invention, The Govern
ment feo for w onvoat ts §10, A pamiphlet of advico regarding spplications
for patents and caveats tn faralaliod gratis, on application by matl, Addross
Munx & Co, 07 Park Row, New York,

Trademarks,

Any parsos or firm domdelled 1o the United States, or Any frm or eorpors.
Uon reslding tn any forelgn country whers stmilar privileges are extended
10 cltisnns of the United States, may regieier thelr desd and oMtaln pro-

Ing radial wings orshovels attached thureto to throw and blow the
snow from the traok, and thus work thelr way mpldly through the snow
oven should 18 beo groatly drifted. g

Tmproved Hoop Lock,

Thomas K. Lucas, Cheatorfiold, 8. O.~The object of this invention is to
provide s way for fastening or tylng the cads of wooden hoops together
for barrels, tubs, and other cooper work, and tor other purposos, and It
conxints (o s motallio tle having two sockets connected togother, In whish
socketa tho onds of the hoops are wedged.

Improved Cherry Sroner,

JIE Buok and Bdgar W, Xk, Clncinnatl, Towa.~Hy sultable construction,
an punohos deagsnd upon the chorrles n taporing holes, the stones ar
punchod out of the fralt and through the holes, snil fall into & dish placed
benoath tho said holes. Astho punches wscend they carry the frait with
them wp (o @ plate having holes In 14, through which the punches pass bt
nat the frult, so that the lattor 1 pushed or stripped trom the satd puneh -
ed. AN the punchos ascond, the pan maves DAck 50 a4 10 pass Deneath the
punchesand receivo the fruit aa It falls from the plate. The frult alides
down the pan (410 & dlsh placed bansath the lower end of safd pan. The
descentof the chorries fn the pAN 16 regulated with one hand, while the
crank (s turned with the other, y

Improved Cotton Gin,

Nlchalas W. Guddy, Nichols, 8. C.~This inyen(lon (s an improvemaent in
tho olass of glus having suxiliary bars or ngers applied to the ordinary
bars or Angors batwoon which the aaws rovolve| and th tuyention conalsia
10 the Arrangeiment of short sacondary Rugers 4o s Lo be readily attached
and dotachod, and to b shifted or moved toward the saws from tHme 10
timo, ax thoy Woar smooth atthe corners, hos expostug now snd sharp
edges

Twproved Ticket and Delivery Holder,

tection. This Is very tmportant 1o manafacturers (o Whis OUBLTY, and equal-

* | 1y 00 o forignens. For full particulars sddress MUy & Co., 31 Park Kow,

¥ow Yors.

: § J. Dlades, Darrtagon, Del.—This relates :
Doxes, a6d canstats 1o providing & lock case .'?.1"..":2... ks

:;.‘:uuu-an.w A4 caused Lo allow the exit of the
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Scientific  American,

—_—

-y . . ' - N
Ay "ﬂbwful:mp'ﬁpn s ;mu'or enat tron which con-

e nd Jaws, The ends of (ho Jaws claspa celtral stud and
A transverse piate on top of the stuil which holds the Jawsin place. The
1ower eud of & Ahaft turns on a plvot on the bottom of the cane, and hesa
dﬁﬁ;’ on the ehd ot AR Arm. The end of Lo WAt extends up above the
. pIAtE, and 18 rigldly attached to & Jever. The Jaws aro forced toward
povd Dy & cirenlar apring which exerta & consiant pressure. The lower

Aor the door fs 1igtdly connected with the lever, When the door Ia
.&“”m the Yever and arm wth 1ix friction roll, which spreads
the Jaws 0B from the other. Tha Jaw beconies  lever of constantly fn-

creasing power, Jorum belng the stad and the spring the resisting
Satut m&?:,:w“m.qunﬂ olrelo or s wide open, the roller
%‘u arriod 1o nesr the outer end of tho Jaw, and the arin will be paral-

&1 'with the door. | Sosttion the spring will bear direotly ngalnst the
'&ﬁ&ﬁv%wmmnn. Should the door bo 1eft at any
ermodiate potut, 1t wonld beclosed by tho apring, Ty means of thisap:
paratus the ondinary butt are dlspensed with, The door s held open
whon deared, and s self-el At all Alines when not wide open.
~ fmpreved Hand Corn Plauter.
ﬂ]ﬁw N. Y.=Aeap 1 placed upon tho lower part of the
seed box, where [ths secured 1n place by two spring catohes which pass up
on the opposite sides of the lower part of the hopper and catch In noteh-
es formed tn the sides. The lower part of the cap 1a formed by two paral-

Jol plstos, one of which fs stationary and the other pivoled. To the upper

partof the pivoted plate is attached & hook which hooks wpon a crank.

mmﬁtmum-nu-.nmnmuu which ta ptvot-
of tholower ead of & connecting rod. WIth this arrangemeat the plates,
whieh sre pressed close together by the action of the spring, are forced ta-

10 the #0t), 80d the vear end of & lever s drawn apward or toward the ban-
dle. This movement operates the slide and drops the seed and plaster by
» the plates apart. As the lever i released the spring moves the
yurfoas parts of the machine baek to thelr former position.

: - Improved Fertilizer Distributer.

* James Lyteh, Laurinbarg, N. C.—Thislavention Is a machine for opening
& furrowand distributiog guano in It preparatory to planting cotton or
oiherseed, stmple tn constraction, convenfent in uso, and rellabdle fu opera-
Uon. Thelsvestion consists in the shoe provided with a spout held in
pivoted suspension bars, 50 as to allow the shoo to haves backward and
forward movemont. In the shoe is formed a hole, throagh which the gusno
eacapes to the ground through the spout, which is designed to guide the
gasno Into the furrow, and prevent it from belng blown about by the wind
The rear part of the shoe Ia supported by a cord, so tlat the inclination of
tho shoo, and consequently the rapldity of discharge, may De increased and
diminished by unwinding the cord trom and winding it upon a knob. A
wheel 18 placed direotly in the rear of the conduction spout and is made
with a deep V-shaped groove In (ta face, and with & number of rods cross-
ing said grooves near the petiphery of the wheel. As the wheel revolves,
each rod pushes the lower end of a spring forward, which end, as It escapes
fromsald rod, springs back agalnst the next rod, thas Jarring the shoe, and
tusuring the constant and regular dischargoe of the guano. The amount of
guano escaping from the hopper ix also regulated by sllde. By sultable
coastruction, by operating & lever, the lower part of the spring is thrown
forward away from the rods of the wheel, to allow the shoc to stand still,
\nd thus ecable the distribution of guano to be stopped when destred.

Improved Door Check.

Jacod Bader, Olsthe, Kansas. —This lavention consists of a pair of lega
Jolnted together and to & slide on the door or gate, 10 s to be shoved down
on the foor or ground, and at the same time extended from each other In
both directions in which the gate or door swings, 50 that by bearing on the
fiyor or eatering the ground they will hold the door or gate from swinging.
1n the case of a door, the logs and elide will be arranged In a recess in the
edge extending upward a sultable distance from the lower corner, 8o as to
be worked up and down by hand, and will have a set scrow to fasten it ;but
1n agate thelegs, belng etmilarly arranged In & recess on the end post of
the gate frame, may be worked by & lever, with whish buttons are arranged
to holdit in the position for keeplng tho legs In the pround or out of 1t.

Propelling Canal Boats and Other Vessels.

Louls Bastet, New Yorkeity. —~Thisinvention consists in propeller wheels
combloed with close channels inclined downwardly from bow to stern, and
recelving the water from the surface 1o front cf the boat and discdarging
12 at therear, wheredy the surface waves from (he front of the boat, that
tead 1o cause the washing of the danks, are prevented.

Improved Hand Corn Planter.

Michse! P. Nemmers, 8t. Dogatus, lows.—The outer case of the corn
piaater is of oblong shape.snd the remalnder half prism, dase upward., A
vertically sliding plunger extends through the full leagth of case along the
re=r side of the ssme. The plangerhas at Its upper ead a handle, and at its
Jower ead a metaliic plece with sharp edge to enter the soll and carry the
seod before i3, Oz It therels a spring plate, placed diagonally to act with &
€33 :Dovement on the teeth of & horizoatal revolving seed cup disk. Above
1he latler another cam spriog, diagonally placed In the contrary direction
Commpletes the distribnter. The corn chamber Is armanged in the upper part
Of case. A vertical slide plece has an lnclined end for the purpose of ad- |
militing s smaller quentity of corn to the revolving disk, and taking off the
welght of the corn from the same, making thereby its motion easter and
quicker. The revolving distributing dlek is perforated by a certain number
Of holes of such size as to admit freely the seed or corn. A double row of
vertical brushes is srranged to allow the seed to 211 tae holes to tte rim,
and Lo brushof the other sced to drop 1nto the other holes when the same
Are spproaching towars them by the revolving of the disk. By suitable ad-
Justment the amounnt of seed pasaing o the distributer diak masy be Tegu_
isted. The seeds pars down as each hole discharges {ts contentsinto the
lower part of the plaater, droppiag on an Inclined band spring. The seed
i thea carried iato the ground by the descending plunger end. The spring
Action of the band presses 1ts end firmly against the plunger, so that no sced
can escape. IL serves, slsoon the upward motion of plunger,asa scraper to
cloas the same from the adhering dirt. The depth to which the plunger is
fatepded to penetrate the ground and deposit the seed cau be adjusted ss
the different solls require it,

Improved Kulte Cleaner and Polishor.

Cevedra B. Sheidon, New York city.—~This invention consists in the im-
provement of knife cleaners by the latroduction of s spring.pressed holder
provided witha horizontally slotted top plece, and combined withs lever
bavisg s #ide pivot working Inslot. By this improvement, s knife drawn
bark snd forth a few times not only comes out perfectly clesn but beau-
tfully polished.

Improved Cuar Axle Lubrieator,

Jumes £. Bering, Newburgh, X, Y.—This lavention relates to means for
Isbricsting the parts of a car axle Journal, whereby the surfsce of the
Bange and the body of Journal are sutomatically provided with s gradus ed
#Epply of ol or lubricating subsiance. E

Improved Adjustable Bench Vise.

Jeremy B' Wardwell, Lawrence, Mass.~This invention {x bench jack for
carpenten’ and cabtaet makors' use, for bolding boards whils being Joluted.
A bar 1s giotted to recefye the Jaw, sud has notebes 1o recelve the pawl, by
which the jaw is supported whea adjusted. The jaw has ratchet teeth
formed Gpon 1ta upper side. The shank also passos through the frame, the
forward end of which 1a 8o formed as 10 fit and slide upon ways formed up-
ON the rear wide of the ratehiet bar, By suitable conatruction the shank of
the Jaw Lolds & plece 1n place in the frame, whloh forme s rest and also
holds the frame in plsce upon the roar alde of the ratohet bar. To the for.
wird and of (he plece 1o Divoted & pawl, which 18 so formed that ite own
welght may hold Its lower or eogaglng end sgalnst the notehed forward
#ide of the bar. The pawl thus supporta the rest, the frame, and the jaw,in
sy position Into which they msy be adjusted, the said parts sll moviog
togetiser. Thore is aleo other mechaniam which allowa the Jaw (o be more
sccurately adjusted 1o the thickness of the board Lo be held, In using the
device, the ratchel bar 1s secured o the beoeck st » proper distence from
the vise, and the Jaw s adjusted st the proper Bight Lo receive the board.

The board ls then arranged 1o place and tbe jaw pushed Lo agalass the ade |

of she id Dosrd.

Improved Grealn Halling Machine.

Oren F. Cook, Grand Intand, Cal~Thix invention relates to a process tor
removing from grain (s outer Bunk oF hipan, and (L consists, firat, In subjoct
fng Lo geatn after the ordioary cloanling to the action of water or ateau,
1o soften the husk, then passing It batween two roughened maotallle sur-
taces, one revolving within the other.

Improved MHont Gripe nnd Crane Keoper.

Fravols M, Howes, BomervilleMass, ~This invention relates to the gr.pos
and eranes wsed on board of s vessel for the purpose of pandilng the boats,
and conalsts tn combiotug 8 lover having clamp and hook chain with a aln-
glo ehnek to old the hoat In position on dock, and allow it to be eastly de:
taohed, swung ont, and fot down Into the water,

ITmproved Matwch Box,

Morris L, Oram, Philadeiphia, Pa<The objeot of this tnvention 1a to pro
vide sate and converlont reauptacies for matohes, oconpected with the ga:
purner braoket | and 16 oonalats (0 (he matoh safo combined with the bragk-
of, which wax desortbed and Dustrated on pago M2 of our last volumos

improved Coarn Planter,

Androw Springateon, Oguawka, 111Dy suitable arrangement & plate not
only serves as a gulde for the corn, bul at the same time the alternating
movement of & roller gives to the sald plato an up and down movement, 10
that It may push out any dirt that may enter the Interior of the standard,
A stirrer passes through a hole in the side of the hopper, so that the stirrer
way move back and forth tn the hopper above the dlscharge opening, and
thus keep the corn stirred up, 20 that {1 eannot clog and will passout freely.
The stirrer moves back and forth closo to the upper alde of the dropping
roller, #0 a8 L0 operate as & out off to prevent any mwore seed than enough
to il the dropping recesses from beln = earried out by sald roller. Cover-
log plows or wings, which are attached to the sides of the lower end of the
standard, are formed to guide the ol fnto the furrow at the rear of
said standard and cover the seed.

Improved Middlings Puarifier.
Qeorge Parker, Poughkeeprle, N, Y. <00 the top of a rectangular case,
pear one end, Is & funnelshspod recelver, which Is to be placed direotly
under the foor on which the pile of middlings lles, the floor having & hole
as large as the top of the I 1, or ther . In the opening of the
tunnel is & revolylng cone feeder nearly filling the opening. This coue,
which 18 adjustable vertically to open the passage more or less, Is provided
with grooves in the sides, which faciiitate the feeding by scraping off the
mass lying npon the cone regularly, snd produciog an even stream. Tt is
revolved by gearing st the lower end, counected with the main driving
shaft. Immedistely under the cone Is & fiat shaking sieve hong by hooks at
the upper end to the wall of the case, and at the lower end resting on the
eamy, which 1t 1t and let It fall st each revolution. At thelower end the
coarse matters escape, to be blown out of the case by the biast from the
fan, but the Aner portions fall through the aleve on the returning chute
sttachoed to the under side of the sleve, and descending toward the upper
end of the next sleve below,on which It discharges, This sfeve is llke the
one above, excopt It 1s  little finer. The coarse light matters from the
lower slove also escape off the end, and arc blown out of the case. These
are again separated (nto two grades by the plates and a passage which turn
the heavier portions downward, while the lighter portions pass over and

beyond,

Imnroved Rotary Euagine.
Peter Worrall, Sugartown, Pa.—The steam enters successively {nto two
cylinders both fast to the main shaft and {n each of which is a plston wheel.
Each wheel has three plstons, 8o that two are always under stesm proessure
when the third one {s taking steam. The plstons are of pecnliar construc-
tion, belng longitudinal sections of s cylinder, with a circular head at cach
end, upon which are journsls, to the latter of which a crank Is attached,
When the pistons reach the sbutmonts, they are turned so as to it into the
cavities. As they leave the cavity, they are dircctly turned so that the
broad and more flattencd sides take steam, thus making the steam surface or
area of the piston greater than the area of the cylinder. Tho steam s Intro
duced into the first oylinder from below, tho valye belng operated by means
of o lever, which {s held in position by means of a spring lever and clircle,
The exhaust aperture opens from the second cylinder. The Intermediate
valves between oylinders are placed back of the sbutments, aud are oper-
ated by means of the ribs on the plates of the piston wheels. The ends of
the valves project Inward, snd are trisngular In cross section. As the
wheels revolve, the end of the ribs strikes one of the angles, and turns the
valve 80 that the ports admit and exhaust steam. It will be seen that the
steam, after doing work. and, consequently, 1osing & portion of heat and
pressure In the first cylinder, {s exhausted fnto the second cylinder, where
it acts upon the plstons In the same manner, dolng more work, and parting
with & large portion of Its remalning heat and pressure,

Improved Fire Place.

Willlam Hoyland, Newcastle, Pa.—A pleof side pl are sot upright
in s groove In & cast metal bed plate, sald plates belng curved to corres-
pond with the sald groove. They are arranged on opposite sides of the bed
plece, to rest at the back agalast the partition wall, being about as wide as
the thickness of the wall, and as high as the Ore place is to de. They are
fastened In the groove, st the lower end, by s flange. The fire grate Is a
round basket fitting the side plates, and mounted on s pivot so as to turn
freely. It bas a partition of fire brick dividing (¢ as high as the back plates,
of which there isone for each room. The grate, together with its partition
can be turned #0 that one fire In one part of the grate will warm both rooms
or 1t can be turned half way around, and thus change the fire from one room
1o the other, which Iay be dealrable when only a lttle heat s required for
ventilating the rooms, or when the temperature is not very low,

Improved Nut Lock.
Charles A. Howard, Pontiac, Mich.—Four nuts are locked by this {nven-
tion. This Is the number of bolts nsually employed for securing fish plates
to rall joints. The end of the plate locks the first nut, The second nut is
Inclosed by a square hole In the plate. The third nut s locked by a lock
plate, and the fourth nut by the ond of the lock plate, or by both. The end
of the spring plate extends suMelently far to form a spring, and Is redoced
in width, 80 that It passes through s alot or hole In the locking plate. By
ralaing the end of the lock plate to a right angle, the third nut {s unlocked
and the spring plate can be removed without difficulty. The tenston of the

l-mv;! Garden Cultivatiog Tmplement,
David Mack, Darnoaville, Kan ~This (nvoation 14 an fmproved Implement

for use of gardenary, nursery men, eto,, for caltivating various plants by

nand. 1t ineludan & sliove) of plow, ke, weod cuttor, olonhraakiag rotler,
and an sdjustable transporting wheel, The plow s made doubly, one end
belng made small Aud the other Iargo. a0 that ono or the other end .
wsed, acoording a8 the work to be done may require. The forked
tho rake 18 bolted to the standard. The blade of the wesd cutier s
¥ ahiaped, and 10 secared 1o the ends of the arms «.° the shank, which ‘
tarn, securod to the standard by the same bolt LLAL Avcures tha plow, 1
watio means secure the roller by fts stiank. The funetion of the rake s to.
olear the surfaos of vines, weods, 0to,, Whose roots or stems may bave heey
seyered by tho cutter, Tho rofler Is used by the weod outter and rake,
principally for the purposo of proventing the former entaring the mh.
far or sustalning too much of the welght of the frame of the lmploment,
Tho shovel 1s dutachiod whon the weod cutter (s used, or rlso Cluq&ug‘
to bo cromswiun of the standard. Similarly the weod outter Is detachod
whon the snovel 1k used,
tmproved Muachine for Deawlog Wirs

Josept Woods anid Edwin Woods, Warrington, Great Dritain~The sper.
tarenin the plates or dies are of suceessiyely decreasing diameters, the last
botng of the proper slee for bringing the wire to the intended gage, and thy
numbers of toeth In the pinlons are so proportioned as to causs the
pulleys and block to rotate at an Incroased surface speed in proportion to
the aitoaustion of the wire. Motlon being now communicated to the maly
ahaft, the wire is drawn by the pulley siccessively through the different
dles, the aumbers of teeth In the pinlons being, a8 explained, In sach pro-
portions as t5 enable the pulleys to take up the incressiog longth of wire
Instead of the pulleys belog of the same dismeter, srranged (o be driven at
difforent apeeds as regards thelr revolntions, they might be of diameters
Increasing towsrd the block, In which case the serfes of bevel pinfoss
might be furnished with equal numbers of teeth ; further, lnstead of one
pulley belog ueed for each draw plate or die and the wire wound around
such pulley, s series of small pulleys (ssy, three) might be employed, (hs
wire passing alternately upder and over them, %0 a4 L0 provide suflicient
stirface for holding contact with the wire. The surface speeds of the pul
leys and block will be required to be varied in practice for obvious ressons
such as when drawing wire of fron, steel, or brass; but the sdjustment of
the sald pulleys and bleck, so ss to provide s correct surface velocliy,
will be slmple to practical wire drawers.

Improved Door Spring

Francis H. Richards, New Britaln, Conn.—A tube Is pivoted 1o a bracket
attached to the casing, and supported by & second bracket passing through
» alot {n 1ts bottom and secured to \he door. In the rear part of the tube Is
placed s cofled spring of sufficient atrength to shut the door quickly aud
with aslam, If allowed to act frecly. The forward end of the spring rests
agalnst a pleton, which s attached to the eud of the door bracket, so as to
move back and forth through the tabe. The piston is made of such o slze
as to slide freely through the tube, and to Its forward end Is attached & cup
ped packing, made of leather or other suitable material, and which moves
freely through the tube as the piston moves toward the rear end of (he sald
tube, and which, when the piaton moves forwand, serves as & valve 1o push
the alr forward, and thus cushion the piston upon ecmpressed air, 20 &3 (0
check the door jast before It closes, and thas prevent It from slamming,
The alr escapes through the forward end of the tube, where its escape s
regulated by & grooved screw,

Improved Stenm Engine.

Abram Beekman, of Now York city. —Part of the boller constitutes s
wheel case, In which there 1a & wheel to which the stesm 1s delivered to ibe
bollerthrough a passage on one side of the vertical center of the wheel, to
give the steam that direction st starting by the lesser welght of the waler
on that slde, due to the leaser hight of the water column. There Is another
passage from the boller to the other side of the wheel, Into which the steam
is directed by a valve. When It Is desired to stop the wheel, sald valve
closes the passage. The steam rises against the wheel, and {mpels it with s
foree governed by the hight of the water column and the amonnt of siesm
geverated. In the upper part of water chamber, the steam condenses and
flows back into the boller.

Improved Road Scraper.

James W. Weston, Windsor, 111, assignor to Turner M, Johnson, of same
place.~Thls Invention Is & machine for grading roads. The forward
ends of & mold board and land side are securely attached to s cast point
which is made somewhat like a plow. The lower parct of the mold board s
faced with a steel plate, which projects beneath the lower edge of the said
moldboard. By sultable construction, by bearing down upon the rear ead
of alever, the forward end of the machine will be ralsed from the grouad
for convenlence in turning. By lowering the free end of another lever, the
rear end of the machine will be ralsed and supported upon a rear caster
wheel. By means of & sharp rimmed gulde wheel, the machine may dbe
gulded as destred.

Improved Rotary Engine.

Leonard H. Woods, Syracuse, N. Y.—The object of this invention Is o
produce a rotary engine, which overcomes some of the defects of that clas
of eugines by belug dballt very compactly, baving no dead centers, sad
reversing with perfect case. The invention consists of the arrangement
in an outer steam cylinder with abutments, of a rotating dram on & sta-
tlonary hollow shaft with steam ports, by which the steam Is alternately
applied to vibrating gates placed at right angles In the two sections of the
drum, and exhausted by sultable ports.

Improved Coffce Pot.

John E. Weber and Peter Enutson, La Crosse, Wis,—The pot 1a com-
posed of throe different sections—the upper or water receptacle, the mid-
dle oue, Into which the gas, alcohol, or coal ol lamp Is placed, snd the lower
receptacle, for the coffoe or other articles which are intended to be bolled,
The lower part (s dotachable, and the coftoe, tea, ete., placed theroln, The
upper recoptacles fs filled with water, closed tightly, and the lamp then
lighted. The generation of tho steam forces the bolllng water up through
8 tube to a glass bulb, and then, through a mmaller tubo and strainer, to the
lower part, extracting the strength of the coffee. The lamp is thon oxtin:

spriog of the spring plate holda the lockiog plate I place.

Button Holo Stitohing Attachment for Sowing Mackines.

Carl A. Haosen and Goorge Harley, Guelph, Canada.—This Invention con-
slsts of apparatus mounted on a frame arranged (o be sttached to the
bhead of & sowing hine, and ted to the needle bar to be operated,
The dovice Is arranged 1o cause a hook to pass down through the throat
plate, and engage the throad Immediately aftor the shuttle has passed
through the loop, draw {t up through the button hole, and present it to a
pushor, which, by a portion of sald apparatus, s caused to carry the loop
beyond the needle, and hold 1t until the needle goos down through It and
completes the stiteh,

Improved Clothes Wringer,

John Sesman, Groton, N. Y.—~The Journals of the rolls work n slots In
the standards, and upon the Journals of the upper roll are plsced half
beariogs, upon which rest the ends of the carved spring, the middie part of
which {s attached to the top bar. To one Journal of each roll is sttached &
gear wheel, the teeth of which mesh upon a cirele of plus or cogs attached
to the aide of & disk or wheol attached to the other journals of the rolls.
The gearing, thus consructed, gives greater capacity to the machine, or

allows the rolls to work closer together or farther apart without blodiug or
getting out of goar, Upon the edge of the gear whoel of the lower roll (s
formed sn outwardly projecting fange upon the inner surface of which
are formed goar toeth, into which mesh the teoth of the small pinton wheel,
Attactiod to the crank shaft, whioh works In & long bearing in a brackot
Attached to the standard. This construction is claimed to give o groatly
lucrossed power to the wringer,

Improved Bird COngo,

Edward flutehinson, Now York city.~This invention consists of s perch
for bird cages, constracted In two parts, which are tongued and grooved
Logother #o a8 Lo form & Yory narrow arack slong each sde, such as lnsects
and vermin, which fnfest birds, like to hide in, snd o that the two parts of |
the perch can bo readlly takon apart (o destroy the Iusects, when the perch
I removed from the cage,

gulshed, and the Mquid slowly drawn up again {uto the water recoptacle.
The process ia repoated, If the coffee 1s desired to be vory strong, Tho glass
bulb or tube Indicates, by tho passage of the liquid through it, the difforent
stages of the cooking process. The coffee 1s then drawn off for use.

Improved Hoater and Feeder for Bollers.

Garner O, Willlams, Catakiil, N, Y.—To the foed water pipe, and a certain
distance apart, are connocted tubes leadiug from the lower rear portion
and from tho middle of the under side of the boller. The water forced
along the foed pipe past the junctions with the tubes naturally induces
currents from the boller by the friction of its particles with the particles
of the waler coming In at tho other plpes, which, uniting with the feed
water,re-outors the boller agaln along with it., To Increase this action, &
contrivanco slmilar to the head of a steam siphon or injector is arranged
In the foed pipe at the polat of entry thereln of each tube. By this plan, it
s clalmed that the feod water will be heated nearly to the degree of tho
water In the boller, which Is much greater than It can be heated by the
ordinary foed wator hoators,

Improved Stonm and Vapor Generator.

Richard Droroton, Kaston, Pa., assigoor to Beojamin Douglass, Mont
rose, N, J.~This inycation relates to the lnstantancouns davelopment of
stoam or vapor from fluld substances by application of tho substances to
highly heatod surfaces In oxpanders. The ersential feature of the tayven
ton s a serlea of hollow spherical bulls or expandors, with a feod plpos and
Jot bulb to wach, no arranged that each recelves 1t duo moasure of foed (o

' such small quantity that the force of the lnstantancous oxpanaion Is con:

trolled by the balls, and the vapor produced is sent therefrom, nlong with
that from tho other balla, to the pipe which conducts It to the cogine, tn
such manner that thoro I8 no sccumulation anywhere larger than the con

ducting passage. By this means, it s clalmed, tho great prosauro attalo.
able by the direct contact of the fluld with the red hot metal can be con-
trolled as 1t could not be In largoe chambers afording any considorable
accumulation, Auother fosture of the lavention Is an arrangement of tho
oxpansion balls {a the furnace o as to be directly surrounded by the fire, to
frngtho 404 foto the most direct Suntact with the ¢ 1>hont hoat of the five,

[JANUARY 17, 1874.
————————————————




o

by B g,

JANUARY 17, 1874:]

Srcientific

43

e ————

 Buginess and Persomal,
The Oharge for lw wnder this Arod f‘ $1 a Line,

Temples and Oll Cans. Geo. Draper & Son,
Hopedale, Mass.

Protect your Bulldings—Fire and Water
proof! One cont of Glines’ slate roofing patnt s equsl
to four of any other ¢ It Alls up all holos In shingle, felt,
tin or lron roofs—never eracks nor sealos off | stops all
lonks, and I only Mo, & gallon ready for use. oot
oxamined, palnted aod warranted, Loosl Agents want.
od. Send for testimonials, N. Y, Blate Roofng Co,,
No. 6 Cedar St,, N, ¥, N.B.—N. Y. Liguid Slate Roof.
tug Co. (or Glty Ol Co,') Olroular 1s copled from oum,
We tiave noconnection with that coneern.

Wanted—A Second hand Drop of me-
dlum size. Address ', O, Box 2,255 New Haven, Conn.

American,

For Solid Emory Wheels and Machinery,
seud to the Unlon Stone Co,, Boston, Mas,, for elreular,

For best Prosses, Dies and Fruit Can Tools,
Bliss & Willlams, eor, of Plymouth & Jay,Brookiyn N.¥.
Hydmalic Prosses and Jacks, new and pec-
d hand. K. Lyoo, i Grand fitreet, .'fc' York,
Damper Regulators snd Gage Cocks—For
he beat, sddress Murrill & Kelser, Balttmore, M4,
Steam Firo Engines,R.J.Gould Newark, N J.

Pock's Patent Drop Press. For clroulars,
sdaress Milo, ook & Co., New Haven, Conn,

N

- v

.‘."_” —\.-'
NS WERS \é& P

-t

We are obliged to J. H. W, for his expla-

Telog. Inst's and Elect’l Mach'y—Chen
Outtits Laarners, The best and cheapest Klootrio Ho-
tel Annunclator—inst's for Private Lines—Oas Lighting
Apparatus, &o. O, W, Stockly, Sey., Cleveland, Ohlo

Abbe's Bolt Machines and Palmer’s Powor
Hammers & specialty. 8. C. Forsatth & Co,, Manchos.
ter,N. H.

Daniel's Planer for sale, 2d hand. Planes
1600 X237 (0, Price $310, Forsatth & Co., Manchester, NI,

For my newly improved Portable Engine,
from 2 to & I, ., sddross L. G. Skinner, Erle, Pa. (late
Chittemango, N. Y.,

To F. W. C.—We mu'gire ou the ches
est and, we think, the best Water Kngine 1o use. No
doudt of snccess. Write us—Balto,, Deo. 27, 1408 L,
Morrtson & Co,

Vertical Tubular Boilers—All sizes. Send
for price liat pefore purchasing. Lovegrove & Co,, 121
South 4th 5., Philadelphia, Pa.

“ Supoerior to all others”—for all kinds of
work—Llimet & Co% Freoch Flles, They are botter,
forged, better out, botter tempeorod, and cheapor than
Eoglish fles. Send for Price-List, Homer Foot & Co,
20 Mlatt 8t,, New York,

Price only three dollars—The Tom Thumb
El Tel ph. A t working Telegraph ap
paratus, for sending Ty making s, the
electrio light, giving alarms, and various olher purposes.
Can be put In oporation by any lad, Includes battory,
Koy and wires. Neatly packed and sent to all parts of
the world on receipt of price, F, C, Beach & Co,, 260
Brosdway,cor. Warren St.,Now York.

By touching different buttons on the desk
of the manager, he can communicate with any person in
the establishment without leaving his seat, The Minia-
ture Electric Telegraph—Splendid for oMces, factories,
shops, dwelllngs, ete. Price only §5, with battery, eto.,
complete for working, Made by F. C.Beach & Co., 20
RBroadway, corner Warren 8t., New York, The Sclentific
American establishment, New York, is fitted with these
Instroments,

Wanted—Situation l:y machinist familine
at lathe, planer and viso. Address Machinist, Ponn Yan,

N.Y., Box 289,
Steam Boiler and Pipe Covering—Eco A
safety, and Du::nlv. .-pv:l n::: ten to mfx’}mp{:

«ent. Chalmers Spence Company, foot East 9th St., N. Y

Diamond Carbon, of all sizes and shapes for |

drilling rock, sawing atone, and turning emery wheels;
also Glaziers' Mamonds, J.Dickinson $¢ Nassau SL.N.Y,

The New Elastic Truss Bmuel uniformly
all around the body, and holds Rupture easy, night
and day, thil cured. Sold cheap by the Elastic Truss Co..
@9 Broadway, New York.

You can Improved Machinery from
M.M)g. ¥ 2

Just Published—“ Workshop Receipts” for
Manufacturers, Mechanics, snd Sclentific Amateurs.
§%, mall free. E. & F.N. Spon, 46 Broome Street, N. Y.

Relisble Sdhndhil:uﬁoﬂmm.ﬂln
Misstrated circnlars free, -Roberts R Broadw'y,N.Y.

The Universal Hand Planeris recommended
‘in most favorable terms by all using them. Saves iis
cost Ia Flles and time of workman In s short time.
~Aftached to any vise. Jacob E. Saitterlin Manufacturer,
60 Duage Strect, New York

For Leather Manufacturers—Rights for
‘Sale of & new patent process of Coloring er : most
delicate colors; from lc. perskin up. For particulars
address John Koppitz, 1 Studley PlL, Boston, Mass.

W for Specimen Copies
!m. The cheapest Me-
chaznical and Selentific Journalin the world. §2a year; §1
$mos. Address Austin Black, Sec'y, 37 Park Row, N. Y.

Engines Cheap—Three 8x12 hori-
ﬂlm‘?g;sodl:ﬂui; one 5x8. Akos.funooou

~ hand7snd § ft. Planers; 2—8 ft. 20 in. swing Engice
- Lathes; 1—61t. 151n. hand. Enquire at D. Friable & Co.,

'?:!'.U.M. P ‘I‘ @
h‘.“—mm,%nu-n«. A

s & K

parstae lml byiron cadle.
WA Andres Bro. 414 Waterst.N. Y.

Inj Cheapest

Best Boflor Fooder 1o the market. W. L. Chase &
o,, %, 95, 17 Liberty Strect, New York.

t, Ink, and all other kinds

or

Boxes for Stave Bolts & Vencer

Catting Muchines, 'l“.n.wuyav.u.vx.oaponh,(xi;:
SE M. T e
g and & m‘l.l‘lghg:.nﬂn fnlzro:a'ynxtlo

Creok Maghinary Company, Dattle Crock, Mich.
 Bu ﬁﬂ Improved Balanced Jig Saw,

W prirrog et ol :td;

Bol Machin: t Holdi
»’-”l‘m Gl B mfﬁ-eglu;?‘;dx;ﬁ
.fm‘p" :‘-‘."m"“&‘.f}-‘&’?nﬁﬂfm..?u!:
ir Wheo ‘models, &o., made to
Ihort & J:‘.{z?oum:}’l‘s.. Filila., Pa.
: Tools,Foreacute.Bridgeton,N.J.
BSteam Pumps, for all purposes; En-

1ron and Wood Working Masehinery of
"W, L. Chiaso & Co,, 1,95, 07 Liberty

!w .‘.’"'ol‘..»ﬁl L’bo%"gm‘.'édm. ”

P | nation of the degrees of proof of alcoholle spirit, but

waler (s n good remedy, If used the moment & sensation
of soreness 1s pereaived, Singersshould wrap (ha throat
up after exerciss when golng out foto the cold alr, bt st
olher tiimes the throat should not be 100 mueh covered, |
w0 a8 Lo harden 1t to the westher, Growing Loards 1s |
#ald Lo be & good preventive agalnst colds Iu the throat |
for those who have them Lo grow

8. W, anks: How can I run asmall bellows
without using wmy hand? A. You might arrange s mo- :
tion to be worked by your foot. |

R, B. 8. ankn: 1, How can I maken battery
thnt [ can eflvor piate with § Wonld sn ordinary looal
battery, such as [s used in tolegraph oMeen, do? 4, Can
you Inform mo how to olean and polish ahells of yarious
kinds? 8 1 have trisd to make s Horo's fountsin, but
have not succeodod very well, Boppose Ihave two tanks,
ecach one holding five gallons, what size sbould the in.
side of the tubes connecting them togetherbe? Are nll
the tubes 10 be the same slee? What hight should the
top tank be sbove Lthe top of the other? A. 1. Wethink

| the sahject is exhausted —~U, U, should copsult & maker | such & battery would snswer vory well. 2. See p, 1%,

| of hay presses.—F. R. & §, can harden (ron mold boards
by the processes of case hardening described on p. 34,
Yol 35 «T. 0. M, will And & good recipe for paste on p.
B0, vol. 38, Shaving with pumicestone Is described on
Pp. 19, 180, 351, vol. 26,

T, H. G.nske: When is it winter in Pata
gotila (Cape Horn) and when is it midwinter there? A,
Winter commences on the 2ist of June, and it s mid-

| winter lo the month of August,

vol. 27, and use friction for giviag & Sne poliah, 3, Iu-
alde dismeoter of tubes, about one quarter of an luch.
All the tubes can be the same alze exceptl that you
should gontract the opeuing for the jet, IHightof upper
vessel below bottom one 14 regulsted by the hight of Jet
required. From { 1o 8 feet would do very well

W. P, asks: What is an average analysis
of coal? A, Carbon T, Lydrogfend &, oxypen W,
sulpbur 655, ash (conslsting of silics or quarts, oxide

| G.M asks: 1. If a vessel containing 5 cu- | of iron, clay, potash, sods) -8,

bio feet of compressed alr be placed Inside of another
| vessel of 20 cuble feol capacity, and the compressed alr

W. S. B.sayn: 1, | have been told by sev-
eralmechanics that a block cannot be squa on all

| bo very gradually let Jnto this vessel, with & proper

"means of escape Lo prevent an Incresse of pressure, |

could a person breathe [oside the large vessel? If »o,
i how long would the compressed alr supply the neces
sary smount of alr for respiration, the alr belng com.
preasod Lo 30 1bs, per square fnch ? 2, How I gas of am-
monla made? A. 1. A person making 15 respirations ln
| aminute would require, under ordinary clrecumsiances,
‘ 48 X 10 = 645 cuble Inches of alr. The inner vessel would
contaln 200 -+ 15 X 5 % 1725 = 115,200 cablo inches of alr
atondinary pressure.  Henoo tho alr would support resplm.
ton for 115,200 -+ G450 = 178]% minutes, 2. Put equal
" welghts of quickilme and sal ammoniac, powdered and
Intimately mixed, In a rotort; gently hoat it, and an
bund of pure o 1a gas will be giyen ofl, An
ounge of sal ammonine will yleld about 850 ¢uble Inchies

| of the gas. :

| C.E G.asks: How are we to reconcile the
: conclusions of sclentific men {n regard to the strength
| OF 1ron at extremes of temperatare? Common observa-
| tion shows fron to be stronger at a temperature of from
i 5% to 92° Fah. than at from 25° to &% below zero, Iwent

to work on a very cold day; the thermometer showod 53¢
| below zero; In attempting to drive a mill dog with & mal-

lot, I broke tho dog in two places. The fron showed
| eloan broaks, Thoe rod was one fnch square at one break,
and ¥ (neh round at the other, parting in both places at
the same blow. I tried another dog and struck 1t Into
the log with my hand covered by o buckakin mitten,
This dog also broke where It was ¥ inch in diameter.
Thinking it dangerous to try to ran the saw, we thought
we would try to get some atones and fce from the tall
race that obstructed the water. Itook s common crow-
| bar; and getting & ahort bite under & stone frozen in, I
; sprung the tar with my heft, and the bar broke adbouté

inches from the fulcrum, showing a perfectly clean
break of 1% inchos aquare fron. Thinking the laws of
cohesion had susponded for a time, we suspended oper-
ations until a warmer day. This and the facts shown by
R. H. Thurston are & paradox. A. The following con-
clusions, as stated by Prof Th 1o hispaperon
the “ Molecular Changes Produced In Iron by Varfations
of Temp ** will probably make this matter plain.
*“10. That the general effect of increase or decrease of
temperature i, In solid bodies, to Increase thelr power
of resistance to rupture, or to cosn e of form, and thelr
capability of sustalning* dead ' loads. 11. That the gen.
eral effect of change of temperature Is to produce change
of ductility, and consequently, change of resilience and
powerof resisting shocks and of carrying live loads.
This change Is opposite {n direction, and usually greater
in degree than the variation simultancously ocourringin
tenacity. The practical result of the whole Inveatigs.
tion Is that {ron and copper, and probably other metals,
dopot lose thelr power of sustaining * dead "loads at
low temperatures, but they do Jose, to & very serfous ox-
tent, their power of sustalolng shocks or realsting sharp
blows.™

J. M. McG. asks: Will you give me a
plan for steaming and bendingplow handles, ete.? t
pressure of ateam should be used,and how long should
they remain in? Is there anything that.If put tn the
water, will facilitate the softening of the wood? 2. Why
were all the American quarter and halves of dollars
made In the year 1853 stamped with an Imitation of the
sun’s rays on the cagle side, and nono before or since?
A, 1. The steam chest for bend!ug timber Is commonly
made of wood, and connected with the boller. It 1s the
exposure Lo the heat of the steam thatsoftens the wood,
and probably notliing put into the water will hasten the
process. It does not make mach difference what press-
ure of sateam is matntained. After the pleces are saft.
ened, they are bent to shape, and then, belug socured o
that position, are placed again In the ateam chest, to
take a set. 2. Probably b this sulted the d
at that period.

C.C. S. asks: 1, What is the length of the
Mississipp! river from Calro to New Orleans? 2 What
1s the speed of the curreat per hour between these two

? 3. We wish to start from Cairo and go to New
Orleans in & small boat. Do you think this s feasible ?
If not, why? 4. Would ths wind ald us In salling? 5,
What stze and kind of 8 bost would you advise us to
bulld? 6. Do you kuow of any good book deseriblng the
Mississippi? A, 1. 1000 miles, 2. At high water, the
velocity 1y about 26 miles por hourgat low wator, hos
tween 1oand 2L miles perhionr ; mean veloolty for mean
water, 220 miles per hour, 8,4, Yen, 6. Probably (e will
be beat to bulld n cat-rigged canter board boat, from I8
to 20 feet long, 6. There are numerous gulide books of
the Misalsalppl, which doubtloss contaln muoh that
would be intercating and useful Lo you on your yoyage,

C. M. B. asks: 1. What is deealcomania,
and how do you **decalc™ any thing? %, Ia there any
remedy for that every day annoyance, a bad cold In the
throat? A, 1. Thore are various methods of decaloo.
manls or transferring of plotures. The fnest Is Lo trans.
for the pioturos on wood, Paper pletures for thin purs
posoare now sold by the stationers, A varolsh s ap.
plfed to the ploture only, and 1t 1s thon prossed on the
wood. When dry the paper is damponed snd rubbed
off with the fingers, loaving the pleture ou the wood. 2,
The way to prevent taking cold s to keop the feot al.
ways warm and dry, the chest well protected and to eat
plenty of nourlshing food. The remedies that have
been prescribed for sore throat would All too much
space to be fnsorted hore. Gargling with strong sal

| sldes, that fs, thatall the sides of s cube,at right anglesto
esch other, caunot be obtalned by a common try square,
(2. Can a screw ba sot up thighter with s long scrow driver
| than a short one ? What In the theory of thia? A, 1,
We think o blogk can be squared on all sldes by the use
| of a carpenter’s aquare, first dressing one face out of
| wind, and warking a square on it, to serve as & gulde
o laging off the other faces, 2. Thelncreased ineflclesn-
ey of a long scrow driver is due to the greater leverage
, afforded by tnelining the tool, as slready explained op
page 539, vol, 18,
I R.J T.asks: Can n locomotive start with
more cars, ono erank being on the center or dead point,
with the other erank below thenxle, orabove the same ?

copt the power required to 1ift the crank and ‘onnoct-
fog rod from the lower half center.

E. H. B. asks: What is a remedy for biting
the finger nalls? A, Keep the fingers out of the mouth,
1f that falls, wear mittens.

R. H. D. asks: Will the same amount of
power exerted on a long screw driver produce a greater
effect than on o short ono? A, As o matter of fact, it s
well known that more effect can be produced with a
long serew driver than a short one. Soo p, 38, vol, 18,

A, D, says: I have a hollow iron cylinder
in which I hayo made a deep dent. I have tried to Al
thedent up by pouring in melted lead, but I conld not
make the lead to adhere to the fron. How can | make
the Jead stick ? A, You can mske the Jead adhere by
boring holes in the cylinder.

C. D. asks: Why is it that, during rain
weather, when the alr is filled with vapor of water, the
barometer falls® A, The barometer falls just before
atormy weather, because the vapor in the alr !Is con-
densed, thus lightening the column of atr that supports
the meroury.

G.J. V. D, says: You say that for casting
small articles of trcn, plaster of s would be better
than clay. Wi it also do for brass, for articles 6 or §
ozs. In welght? Would veat holes be needed for the es-
capoofgus? A. Wethink that plaster of Paris would
answer {n the cases mentioned, if proper vent holes were
provided. f

P.G. K. asks: Is it precisely 12 o'clock,
noon, st any given poiat whea the sun is due south of
that point ? Does it vary? If so, whatls the variation ?
When s the sun doe south of San Franclsco at noon?
A. It {s precisely noon under these clrcumstances at
four times In the year, aboat December 25, April 18, June
16, and September 1. Atall other times the noon time,
asshown by tho sun, must be corrected by the equation
of time, which is given {n the Nantical Almanac for every
day of each yesar. Io answer to your other query, con-
sult & lawyer.

J. R, asks: Where shonld the draw bar of
& locomotive be sttached? If above the center,she will
tip up In front, vertically, A. Aslow down ss possiblo,

R. M, S. asks: 1. What is gasoline com-
posed of 2 2, In It more dangerous to burn than common
coal of1? Ifso, why? & Whatare naphiha snd benzine
composed of? A 1. Tho term gasoline is a barbarism
applied to highly rectified naphtha, one of the liquid
hydrocarbons diatilled from petrolenm. 2. Itis extromie-
1y daogerous (o attempt to burns {t in the ondinary man.
ner, on account of 1ts volatility, the combustidility of its
vapor,and its explosivencas whea mingled with thealr.
3. Naphtha and benzine are two names for the same
thing. They are compounds of hydrogen and carbon.
We do not know the other flulds you mention.

J. F. A, naks: What proportions of earbon.
ate of soda and sulphurio seld, each in solution of equal
quantities of water, will generate the beat quality of
carbonle actd gas for exnguishing fires? A, The qual
fty of the carbonlo seld gas will not be affected by vary.
ing the proportions or the strength of the solutions em.
ployed,

L.H. D. asks: 1. How can I makea gold
wash? 2 How can I mold haid rubber, so that It shall
relain I's elasticity? A, 1. You can make & gold wash
s follows : Dissolve | part of gold in Sparts of nitro-
muriatic acld (s mixture of nitric and muriatie sclds)
ovaporato until vapors of ohlorine ceane to ba ayalved,
and then sot the sotution aslde to erystalize. Dissolve
the erystals, which are the terohloride of gold, o water,
To thesolution add other and shake the two together
for some time. Pinally pour off the upper portion,
which {s an ethereal solution of gold. When this Is ap-
plled with u camel™s hatr brush to polished tron or steel,
the cther soon evaporatos and leaves the surface covs
ored with a flm of pure gold.  In this way any fanoy do
vice or writing way be executed with facllity. 2, When
rubberismelted 16 does not readtly agatn hecome solld,
Your best plan Is to fmmorse the rabboer in s mixture of
bisulphuret of oarbon 88 parts, nud eotined aloohol &
L parts unti e awollatnto & pasty mass, which may thon
Lo molded Into any desired form,

J. A, E, nska: Can yon

ive me any infor.

used by the Mexicans for bullding purposes? 2 How
cau L construct a cheap home mads telescope? A, 1 It
1n vory highly spoken of by engluneors who havo made ex.
periments to dotermine 1ta qualities, 2. Scop, 7, vol, 0,

| nitric acid (8. O

A. There would be no difference fo the two cases, ex. |

F. T. H. says: In trying to make gun ecot-
1on, | took » handful of cotton and poured upon It one
ounce of nltrie snd one half ounce of salphuric scids,
wized well, sod allowed to cool befors pouriog After
allowing my cotion 1o remaio fo thils solution Wor lsmin-
utes, I removed It snd washed 1t unti) the cotton did got
have any chetnical effect on blue litmus paper. I thea
dried and ignited 1¢, but It burnt only 84 common cotion
would do. A. Youracids were not 1o the proper pro-
portions and probably not strong enough. Treat as fo)
lows: Mix together equal messures of oconcentrated
1'5) and voucentrated sulphoric seld

(8. G, 1'88), When ¢osl, pour into & glass vewse! xod

' fmmerse in 1t clean dry eardod eotton, in as looae & state

as possible, for 4 or 5 minutes, promoting the action of

| the Mqutd by stirring with s gless rod. Then pour the

acids off and aquesze the cotton ss dry as posaible, by
means of the glass rod, or between plates. Theo throw
tho cotlon Into clesn soft water, 32 Jarge & quastity s
practicable, squecse dry agsio,and thet wash 13 & stream
of water until the artiche 1 perfectly free from scid.
Lastiy dry by s steams bath st about 180+ Fabh Ously
small quantities of cotton should be prepared st s ‘e,
and the greatest caution observed ia handlingafterr &
ufscture. Good gun cotton explodes at MO* Fab , % iiw-
out either smoke or residue,

S. A. B, says: | am told that nitrogen may
be formed by fabricating coke. Wil you explalo this?
Does 1t mean that coking the coal secomplishes If, ssa
can 1t be dooe 1o open sir? 2. How much nitrate of potas-
a8 will be suflicient to pat in s tun of fertilizer? A. I
There is Do free nitrogen formed ta the destroctive dis-
tillstion of cosl. A ready means on the small seale of
obtalning nitrogen 1o to burn up the oxygesn.in s bDell
glass filled with alr, over water, by means of phosphoras.
2. Dr. Jeannc!'s fertilizer (son p. 801, vol, 25) contalns
2 per cont nitrato of potash,

J, M. snys: | have ndpllln eylindar boller 16

feetlong. The fre goesunderitand up tsa smoke stack,
, Would a check wall bullt at the far end of boller save
(fuel? A, Wedo not think the propased arrsagemest
! will prove eficlent.

|  A.K. asks: 1, What fish swims the fasteat,
and where conld I see a good drawing of the same ?
What {s the name of the fluld which removes all dife
: from the works of & watch by immersion? A, 1. Elther
| the sword fish or tunny., You will find them fllastrated
fu almost sny good encyclopedia, 2. Bee p. ¥ of our
vol. 26,

R. T.asks: How can I make a filling for
waluut wood, that will take varnish well? A, Mix with
good whiting such colors as will produce the desired
hue. Glve the wood a good coat of oll, and spriakie the
mixture over the work until it is pretty well covered,
then rub In well with & soft rag. Wipe off the superfic.
cus filling, let dry, snd varnish,

MINERALS, ETC.—Specimens have been re-
ceived from the following correspondents, and
examined with the results stated :

§.8 5.~Thisis 4 fine specimen of micaceous oxide of
fron, It Is often found In fon with
specular fron, but rarely Ia suflicient quantities to be
explored by itself.

X. B.T. Je.~1. Copper pyrites, 3 compound of copper.

¥ |troc, sxlsciphur. 2. Quartzconglomersate. 3. Iros py-

rite? nqusrtz. 4. Red exide of zinc and magaetic fron.,
W. H. H.—This minera! is & compact drown oxide of
trom.

E.E.B.—1. Clay with oxide of iron. 2. Clay contaln-
lng brown oxide of Loon. 3, Brown quarts,

D. McD.—~Your mineral I» shale, and 1ts presence Is
constdered a strong Indication of coal Ia the viciaity
The bituminous variety, however, is more closely coz-
pected with coal. The presence of ditumen may be east-
ly determined by the smell, after Resting for a moment
ta the Same of & lamp.

W.S.—TYour mineral Is bog Iron ore, a Yariety of brown
oxids of Iron. Bog iron ore generally yields about W of
3 per ccat of cast Iron; bat on account of Itacontalning
» xmall proportion of pnosphortc acid,the bar {ron wade
from it Is often more or less * cold short ™ It issdvan.
tareously smelted with the brown oxide and other ores
of fron.

Josiah M. Hess, 202 East Washi street,
Indiananolls, Ind., wishes to know who makes the dest
horse radish grater. Will some correspordent tnform
him?

COMMUNICATIONS RECEIVED,

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

On Photographs of the Invisible. ByJ. K.

On an Aerial Ship. By W. 0.

On What to Do in Hard Times. By G. E
and by J. P. A,

On the Ventilation of the Senate Chamber.
By R.T.C

On Small Steamers, By G. 8. C.

On a New Means of Producing Fire, By
C. C. Al

On Purifying the Air. By S. B.

Oun Administrative Reform in the Patent
Office. By G. R.

On Some New Inventions. By C. W. P,

On an Instance of Atmospheric Refraction.
By T. H.

On the Alignment of the Hoosae Tunnol.
By C. F.

On a Total Eclipse of the Moon, By J, M. B.
Also enquiries fram the following :

F.5. L—D.C.T.~K, A. H,—H. M, P.—~0. W. K.

Correspondents 1o Aiflerent parts of the countey sk
Who makes stoam fire cogines?* Who wakes s plolifwer,
of copper wire? Who sells knittng machines ? o
cau machinory for light cooper’s work be oblatned?
Makors of the abave articles will probably
thalr Intorests by advertising, I reply, In the SOIEx
TIPIC AMBRIOAN, %

manufacturers, or whore spoclted articles are to be had,

matfon reapecting tho merits of the Vara Crux cement, | alao those haviug goods for salo, or who want to dad

partners, should sond with thelr communioations an
aniount sufeient to cover the cost of pablication ol
the hoad of * Buainess and Porsonsl® whioh I |
devoted to such enqgulries,

Correapondents who write toank the addreas of cortalo
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ALSr, 1, W, MANEK. ..cioresansenersesnsssennns WSS
SRk i stiver, J. Tunbridge..... 145,00

eatriage, J, O, Rlohandson. ......... 15,50
R e
m~.lm!-
Patttng, making, ¥. W.

wmwc. F. Hitchings.... 165684
‘Bofler, safety valve, steam, B. W.Shepard........
mmmaum...............
uhn::a forrules, R, A. Copeland..
M‘."mmw. (5 : T T SN |
Boot hoels, cutting leather for, M, . Hall.. 148,647
‘Boot and shoe tip, ¥, W, Rhinelander
Boots, hoellng, L. Graf.....ccoienns
Doots, buting, G. C. Hawkins.
Bottle cover, W. Bo

Box, J. 8. Lash. . ioanerenraninee

Car coapiing, W. B, Mitehell.....covivens
Car couplings, automatic, G. ¥, Merriam. e

Mmmm.n Welllngton.... 145,005
Carpot stroteher and tackor, Z, A. Ward... o 15,004
Onrriage axios, manufucture of, Lones et al....... 145,510
Carrlage, child's, Snow & Hascltine. . 145,6:
Carrfage whoel, Bl GWYOD . ....ocinreanaanneaanees 15,646
Chatn lnks, machine for bending, C. 8. Long..... 145511

Clothes pins, making, B.B. & A. J. Ockington... M5557
Coffee rosster, W. J, Lane. ...
Copper, welding, E. Rouaud......

Com, ete,, preserving groea, Merrill & mh
Corn dropper, R. M. & W. H. Bowman..
Comset, Loomer & Bmith......coovvmiinnanne
Cotton worm 4 yer,J. W. Jok
Cotton worm d yer,J. W. Joh o
Cradle, F. Chlohoster (F)..ovievsreeseess
Calloary vessel, W, A. Barlow.
Cultivator, D, B, Eberly......
Caltivator, J. E. Stsson..
Cultivstor, G. Slusser,..

Caltlvator, A. C. Smith.......... 145,001
Curtaln fixture, W. W. Massey. 145,660
Cutter, straw, T. D, Anderson...... . 15476
Doors, cateh for aliding, A. W, Gibbs. . 145,644
Doors, rall for sliding, J. Collins........ 145,630
Dovetall marking device, G. Ashdy................ wsam
Drilla, ete,, die for forming rock, D. Minthorn.., 15519
Drep Ught, center, C. DeavE. ...ooonveeeeneranvannnns s
Eagine, locomotive, ete, stesm, L. Perkins, U550
Engine, rotary C.C. Kieta................ . 1550
Esngine, rotary, W, P. Maxson . Egm
Pan, 0, C. LY. ....con0iveavinnss . 145.905

Favcet, wash stsnd, W. 5, Bate,,
Feace,800d,G. W. Duncsn. . =
Fence post, .8, BOM....o..connnennnnnnnnnnnnnnnns 14558
Fences, constrocting wire, J. W, Bappelye (r).... 568
Fiber disintegmtor, Berthet & Laberie............. 145,618
File, bill and paper, W, 1. Poye...... A

Fire arm, troech-doading, J, Duval.
Pire arm, magasione, A, Assmus, ...

Fire arm, revolving, B, White (r)., 5,69
Food or sasce, ¥, A. Friscia,...... pLLE S
Furnsce, Schacher & Foret, 1565
Furnace door, D, Auld, Jr,, 185,008
Furnsce, hot alr, G, W. Day 145,49
Furnsce, hot alr, J. Magee, . s
Furnsce, hot alr, J. Magee, HE 50
Goge, recording steam, J. B. B 15400
Game spparstus, J. O, Wilhelm. ... M, 0.
Gae, illuminsting, E. B. Hopkine 1685
Ges retort, G. A. Mcllhenny,.... wm
Geariag. J A, Groenough. .........ovvvvvinnenes 16%.4%
Generator, stessm, 0. M. Quackenbuad............. 165 00
Generston. stonmn, J. RySh........coviiriressesness 145,50
Generston, cleaning steam, D, L. Latourette, ... 57
Oraln Baskat, H. C. JOBOE. .......ovvrerrrrsesnnns Hwom
Grinding mackize P. 1. © T SR 145 0
Gune, traverse Lor machise, ., J. Gatling. 145,528
Hammar, drop, J, Tobin, . 1,00
Harness trace, B, Wlm-m 145,508
Harvesterdropper. J. 8, Yowler, ,........... 15,640
Hatehwsy, seif-closiog, W. ¥, Cherrtagton. 145 406
Heater, fosd water, G. W. Richardaon. ..., 145,91
Heating air, ete G, K, By 145248
Hod, mason's, B, C. Moaroe. ., W
Holsting machine, J. Jones, . oy
Horves, detackiog, I. L. Laadts, .. 149 2
Hobe, macuine for boring, J. A. Newanl, ... N
lee, cooling air and making, T. . Kingss. 145 49
lee creeper, Johnson & Axtord. ... 145 008
Indicator, sation, Newlls & Stmomerman 1559
Iogotmold M. T. Moosey................ LY
Inhaler, medieal J. C, Parkinson.............. Y
Inkstands, o0l for moldisg, 5. W. Brinkerhoff e
Iron sod steel, refiniog, I M. Foelps. . ............ 145 40

Iron, eto, prevesting corrosion of, B, A. Flsber 145,406
Kaittiay machine register, D. A. Lebman. .

Kauife, drawiog, M. Brooks.
Ladder, stap, A. W.O0'Rienus
Lty ahade snd drip cup, J 5. &. T, t.Munnq 165 549
Jawmpshade supports, W, N, Weeden, . . 5

Scientific  American,

Lamp wiek, P, Martin, ... IR EpS baboseseses ssuitsad ooy
Lawp slide pendants, J, A, Evarts o

Lantorn, magle, L. J. Maroy (1) ... . 6
Lateh and door check, R, L. Omensetter, . MR
Tath machine, T. Brufio. . o.oooviavrmeninns .o 105,480
Lathes, tool holder for, L, Reder........cocoiiianie 145,684
Leather perforating muchine, L. D. Woodmsnsee 145,543
Leather metal fastening, C. Kenlston...........oe 145,38
Lightutng rod coupling, J. W. Friteh. . MS SN
IAthographic tranafer, O, P, Wolll.. « 148,006
Lock tumbler, B. W, Brettel............ . 18618
Mallet for driving tabes, ete. C. Sunn -,
sant for yessels, hinged, J. E. Hammond......... 145,048
Mattress framo, wire, G. V. & W. L. Banker...... 15583
Mattress spring, D, N. S0lIg. covvcisiviinanes PR ULE ]
Modieal compound, 8. Fleld.. oo 145,500
Medioal componnd, 8, ollben. vers 1US408
Moter, dry gan, A, BArrif . cooocsmnmaaianasiaininiis 145,600
Meter for wheel vohilcies, way, J. A, Boblnlon R (LN /]
Motfon, converting, J. P.Taylor .....oeenes ssbuas 145,590
Motion, converting, H, Wheoler, o 1850
Motor, L H. Dean. . .ooooviineninnace o MBAN
Musio blackboard, Brown & Carey........... ceeeee 1O,6R2
Musical paeumatic action,W. F. Schmoele efal... 105582
Nall cutting machine, M. Thidaalt............. wees 15,600
Nallmachine, cut, E.A. Kimball. o 1550
Nall plate feeder, J. Poulson..... 145,651
Numbering machine,J. D. Smith. ., us
Ores, etc,, fux for, P. N. Macksy. 145550
Ox shoes, forming, 8. Deeble... 145,631
Ox shoes, making, R. Frereh . 185581
Pad, shoutder, L. Kyser....cooevee .« 143,661

Paos, machine for forming, E. Kuessn
Paper feeding machine, C. M. Wielings..
Paper pulp, Brown & Dentson.............
Potrolenm, distiiting, A. W. Wilkinson
Photographic background,J. Buchtel....
Photographic backgronnd, A. B. Costello....
Photographs, gulde for cutting, L. T. Young.
Pllos, sinking broken, E, C.Boobar..........cuue
Plagards, ete,, exhibiting, Morrell & Moore.
Planing sheet metal edges, G. B. Rundlett..
Planter, cotton soed, Z. Carter...

Potass, bitartrate of, L. Adler.
Press, cotton and hay, E. S. Collins..
Printer’s rules, preparing, J. B, Bumn
Printer's slde stick and quoin, F. Keehn....
Prioting press, copper plate, T. S. Bates..
Propellers, operating screw, F. H.Tobias,

Planter, hand corn, Tracy & Platt. ..., »
Planters, dropper for seed, H, H. Koeller. .
Plow, Co ML Olark (it cniavinaieniee o .
Porttolio, L, F. Ralmond..... .

. 145,629

Pump or blower, rotary, A. Brear....... 145,017
Pumps, condenser for steam, D. Stoddart. wese 145,588
Punch for metal, hand, 8. F. Leach......... seesses 145,578
Punchling and shearing machine, C. Swanson..... 145,004
Rallway rall joint stiftener, H. Harding....... venes 145,640
Ratlway switch, E, Mercler.,...ocoe, ou vees 145,518
Raflway switeh, T. NeWIDAD. ...overeereianianans . 15678
Rallways, removing snow from, J. A. Bryant..,,. 145,623
RARES I BIUYBES (oo s thedsnvrsorasesnasowmbossasessoy 145,674
Retn holder, L. Faweett......ccouvenenn. e H5,550
Rice, machine for hulling, H. B. Stevens. . .. 145088
Roadways, removing snow from, G. Hart. « 145,566

Roofs, attaching slate to, D. Ryan.........

Rooflng, cement for slate, H, Wheeler. 145,700
Ruler, F. A.Combes.......cocenvanenses . 145,555
Sad and fluting tron, L. Mooney.. » 15,676
Saddle tree, O. V. Flors......... « 15,659
Saw gummer, L. Glbbs... . 145,048
Saw handle, W, Clemson............... o 145,038

Saw mills, head block for, G. Zschech
Scrow driver, S. R. Kneeland.
Screw plate, T. L. Van Dorn...............
Scythe holder for rag cutters, E. D. Aldrich .
Secrotary, wardrobe, and bedstead, A. Weeks....
Separator, seed, F, W, Mase......cccvvveenns
Sewing machine, J. A.Honse. ..
Sewing machine, I. Manning........
Sewlug machine, E, F. Richardson.......
Sewling machine gage, C. C. Roberts, (r).
Sawing hine table, J. Bennor.........
Sewing machine tucker, J. H. Bean
Shafting,beariog for, P. J. Hardy..
Shutter worker, T.and C. T. Rowe
Skate fastening. G. W.Barlow............
Sods fountsins, charging, J. C. Kennedy.
Sower,seed, B. Morse.........cociiennee
Spark arrester, J. W. Sefgh...
Spark arrester, Thornton & Buckland, (r
Spisnlag mule, T. HoulMlag...............
Bpring, F. K. Joha, (r)......
Steam trap, B. J. Barr. ..
Still for alcobolic spirits, C. E. Werner.
Stock and die, J. W, Hardle,
Stove, lamp, B, Savoral........
$Stove pipe thimble, N. Linden.
Stove, portable, 8. J. Dibble. ..
Table, trontng, C. Blom, Jr.........
Telegraph transmitter, D. Hermann.
Thill coupling, G. M. Dunlap.........
Thill coupling, H. Manwaring...............
Tobacco suripping machine, Tunnloliff ¢f al
Tongs, cullnary, A. Greenleaf...............
R Y s R D s v vssesnonronnnse
Tree protector,J, Neff...........
Urn, coffoe, O, Hitcheoek. .
Vault cover, W. Dale, (r)......
Wagon standard, C. W. Saladee....
Washing machine, Tull & Weston...
Watch ehaln, Frontier & Bellemere, ...
Water closet, J. ¥, Neflson.........
Way,clevated, H. W, Farley...
Weatherstrip, O. W_Booth. ....oovvvunnne
Whalebone or rattan, splitting, J. Tages:
Wheel, buffing. E. & W, Dixon
Windmfll, J. A, Wheeler. ....cccccoeererecarvevances
Window bilod slat adjuster, Beach & Berry..
Window sereen, W. G. Anderson
Wreneh, 8, J. Wright

APPLICATIONS FOR EXTENSIONS

Applieations have been duly filed and are now pending
for \he extension of the following Lettors Patent. Hear-
Ings npon the respective applications are appoluted for
the dayr hereloalter mentioned :

NN ~Coimvaron-C, M. Hall, D, E. Hall, Mareh 11,
T ~Manvenren, ~F.T. Lomont of al. Mareh 11,
VAN BotLen Fean T, Saowdon. Mareh 18

W04 Cam Axie ~J, Moutgomery. March &,

WA~ Bavoxnr Soansann —E. Gaylord. Aprll 39,

EXTENSIONS GRANTED,
WA ~Naxeon LOADING Vinz Any 1. Burton,
WA PLaTroRN BoALR T, Falrbanks.
WA PIre MOLING ~J, Pirth, J. Ingham

BN ~Boxww Tars ~W. and Robert Foster.
WIE~WATER TRAr ~J, A, LOwe.

DISCLAIMER.
77,435 ~Dnxeon Loapixo Fies Ans.—B. Durton.

DESIGNS PATENTED.

70 ~Laxr Pxozstat.—S. L. Bradley, W. Meriden, Ct.

7000 ~Canrrrs.—J. Fisher, Enfleld, Conn.

7081 to 5 090 —Canrrrs—O. Helnlgke, New York elty.

5.080 & 1061, —Canrrrs.—~H. Horan, East Orange,N. J.

7062 —Smow Cases.—J. Irong, Philadelphis, Pa.

7003 ~S0DA WATER APFARATOR —G. F. Mencham, New-
ton, Mass.

7,000 —FrR TRINNIXG. —A. Molnar, Now York city.

7,05 & 7006, —~Canrers.—J. H. Smith, Enfeld, Conn.

7007 ~Tante Casrir Hawpies—i. C, Wileox, West
Merldon, Conn.

TRADE MARKS REGISTERED.

15T —CoMPONITION Goops.~Greanelle Manu, 0o, Now
York elty.

150 ~Bonxixa FLUiDs,
Oak, Mich.

1576~ Witsky.—D. Porter, San Francisco, Cal.

157 ~PERruaes, 270.~G. J. Wenek, New York efty.

xro—Netterfleld o al, Burr

SCHEDULE OF PATENT FEES,

On each Cavest........ BB R R PRGN ..810
On esch Trade MArK. . ...occieicearernnsnnrense ..825
On filing esch application for & Patent (17 years)..$15
On lssulng each original Patent......... .

On appesl to Examiners-in-Chlef.
On appeal to Commissioner of Paten
On application for Rolssue. ......ccvevieee
On application for Extension of P.mn.
On granting the Extousioni..coveeeessrsees
On filng » Disclatmer.....
On an application for Design (3 ye
Onapplication for Design (7 years)....
On application for Design (4 years).........

[Speclally reported for the Scientific American.)
CANADIAN PATENTS.
LisT OF PATENTS GRASTED IN CANADA
DECEMBER 28 T0 DECEMBER 20, 1878.

2,960.~W. A, Weldon and J. S. Dennis, Chicago, lll,, U. 8
Improvements on curtain Sxtures, called “ The Wel-
don Cartain Fixture.” Dec. 23,153,

2961.—W. A, Lyttle, Grove, Hammersmith, Middlesex
county, Eng. Improved process for preserving tim-
ber, called * Lyttle's Process for Preserving Timber.™
Dee. 23, 1873.

2,952.—1, 5. Russell. New Market, Md., U.S,and H, R.
Russell, Woodbury, N. J., U. S. Improvements in
earth closets, called “ Rugsell’s Earth Closet.” Dee.
29, 1878,

2,95,—J1. G. Tonrangeau, Quebee, P. Q. Machine pour
raire la pate, called ** Le Petrin Tourangeau.” *A
Dough Making Machine.” Dec. 29, 1673,

2954, —I, Kinney, London, Middlesex county, Ontario.
Machine for designing and cutting scrolls and curved
linea more accurately and expeditiously than has here-
tofore been done, called “ Kinuvey's Instrument for
Designing and Cutting Scrolls and Carved Lines.™
Dec. 29, 1873,

2,955.~P. English, Hamilton, Ontario. Improvements in
rotary steam cngines, called * English's Improved
Rotary Steam Engine."” Dec. 29, 187,

2,96.—~0. W. Jenks, Somerville, Masa., U. 8. lmprove-
ment on skirts, called “The Sansparell Skirt,” Dec.
2,178,

2,967, ~C, P. Leavitt, New Yorkcity,U.S. Improvement
on hot alr engines, called “ Leavitt's Hot Alr Engine."”
Dec. 29, 1878,

2,08, —J. F.Stairs, Halifax, Nova Scotia. Improvements
in the art or process of preparing oakum, called
* Staire’ Improved Oakum.” Dec. 29, 1879,

2,900,—J. F.Stalrs, Halifax, NovaScotia. Improvements
in tarring tow and oakum, called * Staim' limproved
Oakum Machine.” Dec. 29, 1578,

2.90.—S. Smyth, Bridgewater, Snusquehanna connty, Pa.,
U. 5. Improvements in grates for stoves and fur.
naces, called “ Smyth's Stove snd Furnsce Grate.”
Dec. 29, 1533,

2%1.—F. J. Bowles, London, Middlesex, Ontario, as
aignee of J. H. Thorp, Chicago, Ill. Machine for the
detection of barglars, being a portadle burgiar alarm,
called “ Bowles' Improved Portable Burglar Alarm.'
Dec. 391573,

2902 —J.Lanham, London, Eng. Improvements in the
manufacture of boots and shoes and apparatus there.
for, called “ Lanham's Boots and Shoes, Heel Pres
and Last.,” Dee. 29,1573,

298 —J. B.Pugh, Champalgn, Champaign county, Ill,
U.S. Improvements on hay presses, called * Pugh's
Champlon Double Press.” Dee.29, 1578,

2964 ~A. D, Crosby, Caba, Alleghany, Pa., U. 8. Im.
provements (o buckets for chaln pumps, called * Cros.
by's Iinproved Bucket for Chaln Pumps.” Dec. 9
159,

2965, ~8. Morton and J. L. Smith, Toronto, Ontario
Improvoments on snow plows, ealled * Morton and
Smithe, Improved Bnow Plow." Dec. 29, 150,

296 ~T R Way, Springfield Olark county, 0., U. &
Improvements on milistone pleks, ealled ** Way's Eo.
centric MIll Plek.™ Dec. 29, lh

HOW TO OBTAIN

Palems and (Gaveats

IN CANADA.

ATENTS are now granted to inventors
in Canada, without distinetion as to the nation.
ality of the spplicant. The proceedings to obtaln
patents in Cansda are nearly the sameo as in the
United States. The applicant 1» required to fur
nish & model, with spectfication and drawtngs fn dupit
eato. It Is also necessary for him to sign snd mwake
AMdavit to the originality of the invention
The total expense, in ordinary cases, Lo apply for a
Canadian patent, ts $75, U, 8, currency. This inclndes
the goverument fees for the first five years, and also our
(Munh & Co.'s) charges for preparing drawings, specif.
cations and papers, and attending to the entire businoss,
The bolder of the patent is entitled to t wo extensions of
the patent, each for five years, making ffieen yoars
In all
If tho Inventor assigns the patent, the assignee enjoys
all the rights of the Inventor,
A soall working model must be furnished, made to
any convenlent soale, The dimensons of the model
should not exceed twelve Inches.

If the toveution conststs of a composition of matter,
samplos of the composition, and also of the seversl In

gredionts, wust be furaished,

[JANUARY 17, 1874.

Persons who destre to spply for patenta in Canada xre
requestod to send to us (Muxx & Co.), by expreas, s
model with a description.in thelr own langusge, show.
Ing the merits and operation of the (nvention, remitting
Also the foes as above for such term for the patent as
they may elect. We will then mmediately prépare the
drawings and specificstion, and send the latter to the
applicant for his examination, signiture, and affidavit,
It requires from four to twelve weeks' time, after com-
pletion of the papers, to obtaln the decislon of the Cans-
dian Patent Office. Eemit the fees by check, draft, or
Postal order. Do not send the money In the box with
model. Give us your name In full, middle nsme lncluded

Inventions that have already boen patented in the
United Btates for not more than one yoear may also be
patented In Canada.

On Oling an application for a Capadian patent, the
Commissioner causes an examination as to the noveity
and utflity of the tnvention. If found Iscking In elther
of these particulars, the application will be rejected, In
which case no portion of the fees pald will be returned
to the applicant.

Inventors may temporarily secure thelr Improve-
ments In Cannda by fling coveats; expense thereof, 5355
in full.

For further information about Canadian patents, sa-

m-‘
PR e ST RN O

bl

it
(o appear in next lssue,

The valueof the SCIENTIFIC AMERICAX @4 an advertinng
medium cannot be over-estimated.  fixcirowlation (s ten
times greater than that of any simtlar journal now pub-
Mahed. It goes ints all the States and Territories, and (s
read in all the princip al Kbraries and reoding-rooms of
the worid. We invite the attention of those wio wish o
make thetr buriness known Lo the annezed rates. A bust
ness man wante something more tAan to se Ais adver-
tisemment (n a pristed newspaper. Hewants cireulation.
17 1t e worth 25 cents per line (o advertise in a paper of
three thowsend circulation, it s worth $3.55 per line 0
adveertise in one of forty-five thousand.

Ti Gommencrar, Acency

McKILLOP & SPRAGUE CO.

109 & 111 WorTH ST.,
10
The Register for Janunry, IS74, Is now belag
prepared, and will be published ar soon after
the 1at ax posxidie.

It writ costars A full list of National

and State Banks.

Name and Address of every Private
Banker.

A Complete List of all the Manufac-
turing and Business Men in every
Town and Village in the United
States and British Provinces, with
Numerals giving credit and capi-
tal in each case.

The compliation ts made from detallied reports at the
offices of the Agency, 108 and 111 Worth street.

This Agency was the first to undertake the reporting
of the ENTIER COUNTRY, andl (e records are there/ore the
oldest in existemce. This gives a decided advantage,
which It malntains through numerous Associated and
Branch Offices—by systematic use of totelligent travel.
ing Agents, and by the employment of over 7.000 local
resident correspondents,

An efficient and economical Collection Agency (s con
nocted with the Institution.

The REGISTER will be found a most valuable assist-
ant to overy Bapking and Commercial House in the
Nunlq

NEW YORE.

HINE§ LS, sold on commis-
slon . Analyses. l ¥ ulta\ u.(,nmm.m Waterat, N.Y.

?()R SALE, at near half cost, a mmplehv
a £lennnynhl rfo'l‘l.”fu rdn to rmn (i:.r-.
on passengers, oc L ow
summer., M ALI’AOI I( nnllun. Wia,

ATTENTION, MILLERS!!

MIDDLINGS PURIFIER, Pat'd Oct. 7, 1873,
The great excellence of our machine rosulta—1st. From
fta capabllity of adjustments, h? which 1t w readered
-u(wum for separating widdilngs, whelher ground
“Agh or jow ;™ 2nd. From 1is efficient d"k‘u for always

keeping the ¢loth from rlur:n: 5 “‘h d. Dy :M rn.
* alr dra A #0 W% 1O WO

fectmanner of regulating

rﬂlrlcnll{ tn humid weather, the use of nulumchlnr

the quanility of flour is Increased, and is n- ey i fm-

proved, and all that {8 valoable in the ml“ nOpa-

ralen and converted Into the fNret ru o ol our, and

may be regrousd with the wheat, This simple and vale

uable (nvention has alroady becottie knows and meets

tho most declded approbation ot nml"‘

Send for Corendars. State rights for Sale by

HANDON & WIGGIM, ll-n'(‘n Dayton, Ohlo

l 00 yoarly madn by ARORts (0 Uholr ApATE Mo
0] ments relling our B2 new articles.  Bamples
O M-lu(uel froe. Am ‘(uu\lly ( o, BN N'way, N.Y

SANH FASTh.‘[‘R Patent “'tg‘" it for Salo

FARMER, 48 Kast 20th Bt,, New York:

WOODWARD'S
NATIONAL

ARCHITECT

WO WorkineG Drawinos

Flans, Dotalls,
wﬂu * & Estimates,
ELYR Dotrams, post-

Mﬂlmmm“ H%WNA l: t Six D.“I"n post

mkmr-“:h .?..': ‘g &'{.:.‘,‘3}}:) uu n..n-n. per
JUDD & 00,

ORA‘!‘OIB"- winy, New York




S A —

ries 100 1bs. steam.

Seientific  Americt,

BAIRD’S

F[]R PRACTICAL MEN,

now revisod and unlnr d Cntnlolme of PRACTI.

b SCIENTIFIC BOOKS—08 pages; evo—will

bo lent freu of postage, to any one who will fayor me
with his nddress.

HENRY CAREY BAIRD,

Industrial Publisher,
408 Walnut St., PHILADELPHIA.

‘" 19 A new book on the art of
« Writlng by Sound; a com.
$lete system of Phonetie Short Hand—the shortest, most slmple,
CAKY, and comprehensive, enabling any one, in a short time, to report
trials, spoeches, sermens, &¢. The Lord's Prayer s written with
forty-nine strokes of the pen, and 140 words perminute, The unom.
ployed should loarn this art. Price, by mall, 50 Cts, Agents wanted.
Adidress T, W. EVANS & C0., 139 S. Seventh Street, Fhila,, Pa.

Engines and Boilers,

Steam Pumps, Portable Engines (which can be uud on
or oft the Bollers), all thoron ‘Phg_imndo. of the bestana-
terinls. Send for fllustrate hu. ISAAC H.

SHEARMAN, 45 Cortlandt St., New York

OCOMOTIVE ENGINE FOR SALE—

One horse powor—.’a inch drivers—7i{ Inohes gage—
cylinders 14x1¥—weight 85 Ibs.—Boller of copper; car-
teel frame and steel connectiona
thraughount, allholes rimmedand bolts turned and driven
In, The above draws fouror five men with ease,and s sold
only for want of use, The entire machine is handsomely
fnfshed with mnhogﬂgcnb inlaid, and In all respects o
first class machine Cash. Made by me in
apare hours Tor my own use. No circulars. EGBE R

“‘;\TSON. 42 CUIY St., New York, or 77 Madison Av.
Ellzabeth, N

e e

ANTED ! CANVASSERS for the Farmer and

AN D('Im":!loncrl. Lunménu{.)}'l é.nr 0 commlisslon,
e given on conts for ax

Snb-crlnllon sam’ ulu:‘nlu a1 Agency

Niagara Steam Puwmp.

CHASB, B, HARDICK,
23 Adams n..onollyn N.Y.

e HAWLEY KILN

for humlna brick, tile, pottery, &¢. Produces uniform
results, avolds Ioferlor stock: saves fuel, labor and
time., European Patents obtalned. ror irivileges at
home or abroad, address (bmm&

108 bulwn 8t., Now York,

m ‘.
§# NEW CATALOGUE FR

Bm:u 'l‘ooln of all kinds; also G)-.AR WHEELS, parta
f MODELS, snd materials of all klnd- Cuunun of
Smnll Lathes, Engines, Slldn Reats, &
GO \ow‘ & WIGHTMAN,
23 Coruhill, Boston, Mass,

The American 'rnrblne Water

Racent) lmprovcdwd submitted to
thorough sclentifio tests by Jsmos
Emerson, showing the following use-
ful eftect of the power of the water
utilized, being the highest resnlts ev-
er known,

Perccnuge of Part Gate: 3, 50.08;

i’er olulnrz: of cho\c %ltom&l‘ “d 'r
gor mty ¢ 0 nnu 0!

MPLE, Da
ton D Ohlor L

WOODBURY’S PATENT

Planwin ng and Maitching

l!ld Muldlnghuc nes, Gra &Wood‘l Phnnn Belf-oflf
Arbon. lnd other' vooyd wor E ¢ ot
8. A y street,

Send ro: ctreulm ﬂ Budbnrv ltroet;;onon.
EW & IMPROVED PATTERNS.—MA.-

CHINISTS®' TOOLS—all slzes—at low 8.
E. GOUED, 97 to 113N. J. R. R. Ave., Nepvncrek.ﬂ J.

@ PATENT PARALLEL

e i1

{ Mg Vise,

MANUFACTURED BY

HARRISBURG FOUN-
DREY AND MACHINE
COMPANY.

Harrisburg, Pa.
—_——
Pli'e:.i‘“;.d Jor Circular and

WAN% D, ARELIABLE LADY

e Xas nbi 25 P AN gl A g
uRIness ro; 0 and re! Q. ene -
Quired, Addrsk DISCOVERY, P.0: Bot 2609, New ¥ ork.

BASHFULNESS o' and Body. For
cause snd cure, send atamp to Dx. Eox, Box 2747, Cin.,0 -
N OPTICAL WO\'DER.—Tho Gem Mi-

croscope. A hi nnsn or simplified for
popular ‘“W ﬁ'n 1 u-u. nztlenn
unt I s thoxe o o8 1ts eont. uub no
claun, Chemists tanists, Ento s, Stu-
dente, the family cirele, and 1o vverylonro mo bun-
ttul, wonderful { and foexhaunstidble o ature.
B«m wgou tpald tor Ql %0, or three for Agents
wouted. roulars free. Ad ress

. RILEY, Holland, N. Y.

AND SAW MILL—Saves the 1sbor of 3
 men. B. 0. HILLS, 81 Courtlandtt,, New York.

l‘ll%n lm.n(l ewand p gcll!ln'{rom mlbc

1 80, Mlli lenden Cam Cutters

Gear Cutters, BICATNA TING MACHINE Cou
11K 8t., cor.Ollver: uouon Worh at Hyde Park, )lm

Y’q
PA'I‘ENT LATHE CHUCK

was awarded o diploms, o American lmmme Falr
at Now 2 Ilﬂ‘ IGHT ROB
e Wythe Ave., Brooklyn.)( Y.

TOR SALE—Two nuwm(, ndel")n B'oil:rcs.
Som 'ﬁ.':" dg&?:tbgozl:l;ht:n"' particuiare, address

il Ko,
W, Banuy ikl roundry.comonoexen.m

At S o e
lour uekets full mh
fﬂulo u'mmstboww

Nlustroted
oW ther sen
ce seod of Yorbena, Blotched

{6 and Double ZI%I ;nm for 2bc,,

or allthe above lf nuown
Box 8, Oxtord, Butier Co., Ohlo.

Rod, Illno, Groon, &o.

GLASS CARDS Olgar, Transparent and beaw,
W ully pmwd in GOLD~—

Youll'&nﬂpu mrd on 100 !ur l!l.n-uu pald L 200, $5¢ neim-

Nty evaryiohere, ()umu ol
.Ak MMAITH, Bangor, Muine

LABEI/TTMETAL.
-nd Lomumon nnd for

VANDUZEN & TIFT 108 5. 24 Gh CINGINNATL,
%@ Ploaso mention thiapaper.
SUBSOIL PLOW—The p'n’\.%;lmbltor 1;. \'3:
r
Sy, e e et u?:} o

% b further purticglars, addrens MRS
ﬂ':ru?t l‘omuoy. .

‘/m'rmm k
iable C b()lln ne ; Lo cl
&' r.nd gl Mn Hifde Valve Bta-
:h“"' u qu.nnd nru Hollors ol all

1} MIII o urln.. Juuum &c
ov. , lopo, Fla
# o New Jlaven Mano -oluru:
ou r Judson's Goveruors nu Htop

W ers r
wm s m..;"‘W'“ﬂ Wit

WANTFD—Emrywhum—MvuA gents for
D, i?lu “u.d ky'zfnJuTJ‘“uuK'{w.ﬁ'.y. KKNf
NVFN'I‘ORE ATTENTION 91 want sey-

o nn'h."w..m'.‘."‘.lu'c:'."-fﬁ‘:o'"“‘""'3.""'

ﬁoa ?r ,wc"“ h{!’bjfn:b'ﬁlvlu&lull nllull.u,

'Ql'

P. BLAISDELL & CO.,

Worcester, Mass,,

Manufacturers of the Blalsdell Pntcnt
snd other first-class Machinists’ Too) URHENS D1,

TENONING & SHAPING
MACHINES;

BAND SAWS,
28 SCROLL SAWS,

Planing & Matching

MA INES, &c.,
For RuLl.oAn. Caxn, And Aom

. eﬁor toan ‘n use.
3. ATFAY L0
Cnuuwuﬂ Ohto.

HINGLE AND BARREL MACHINERY ,—
mproved Law's Patent Bllnxlo Jnd nntdlu Ma-
lnrl\.nln:-p.ll%.l;!m t.::omlt“ntllun. 'Ilud ul: ll"?.‘::e.'
lurnnrl.v&o. Address THRVOL & Co. Lockport, N, Y. '

183 SOCHENCK'S PATENT,
Woo

DWORTH PLANElﬂs

And Ro-Sawing Machines, Wood and lron Working Mye
chinery, Engines, Hollors, oto. J()M B, BCHE (,K’n
BONS, Matteawan, N, ¥, and 118 Liberty Bt,, New York,

(‘( ILLINGWORTH, lE‘luvlll,:: Htl Il‘oun.

@ dry, Leeds, England, mokeos o oclnlty of
h ;1-20(-1{|rh HNwin l.nlhc- w. All urP are inter*
changeable,being m-dn in duplieate, by p-(cnl machine -
‘ thus ensuring Accurnoy and Excellence of Workman «

ip.

@ For price and Photo, write direct,

OTIS’ SAFETY HOISTING
Machine

0. 348 sroAb WAy RESRof! rg“
ORTABLE STEAM ENGINES, COMBIN-

iog the maximum of efficienc: dlrlmmy and econ
omy, with the minimum of weight and prics, ’rha‘y

ely and favorably known, more lhnll 080 be! "ﬁ
uso. All warranted umhclory or no sale
circulars sent on o;a;llc-uon. Addre
TH OADLE

X 00 umnu.lm
97 Liberty at,, N-v York,

P You ask WHY we can sell First

Class 7 Octave Planos for $200
We answer—Itcosts lesa than $3

0 make any 00 FPlano sol

through Azen whom make

loo or ot. pi We have

no genu, but ship direct to fami-

lies at Factory prlce] and warrant

& Years acnd lat lluunud olr-

cular, In -Nch we nhr w over 800 B Merchants,

&c. (ome of whom you may ‘now). unln our Planos,

&44 States and Territorles. P state where you saw

" U.8.Plano Co., 810 Broadway, N. Y,

RON BRIDGES—CLARKE, REEVES & Co,,
PHENIXVILLE BRIDGE WORKS. Office, 410 Wal-
nat Street, Philadelphis. Pa,
Specialties—Accurate Workmans! nship—Phenix columns
se of double refined iron. No welds, All work
dono on the premises, from ore to nnllhed bridges.
Tliustrated Album matled on application.

PATIENT

OLD ROLLED
SHAFTING.

x0e Isct this shafting hss 75 cenl greater
Atrength, nnner finish, andis truer to L

in renders it nmedl: th ml“’l-o‘hwu
use s e moat economical. We
are 8180 the sole manufscrare sof the CXLEBRATED CO!
LIxs PaT. Couriise,

Pulleys,
of the most tppro"d nylu. Price lists
cstion 1o NES & LA
Try street, 24 snd 3d aveaues, Pittsb
90 8. Cansl s

C!CO
rmwcnotmnmmn g in store and for sale Dy
DANA & !’ﬂ‘z.Boaton.m
GEQ. PLACE & CO., 121 Chambers strest, N. Y.
PIERCE & WHALING, Milwaukee, Wla,

GBBB\ HOUSE & BEDDING PLANTS.,
Large dtock, Fine Assortment, Packed meo Safely any
dl-unre s-umcuon NDID US-

TRATED u ALOG & ed ¥ . Send for ft.

Address A:\Fc RD, Columbuas, Ohlo,

AGENTS get the best selling book and secure
& the largest profits ever offered. Par.
ticulars free. Address HURST & CO.,746 Broadway, N.Y.

ECOND HAND MACHINERY.—We have
for Sale, at very reduced res, a number of holst-
ng snd other engines and boll ers, from 4 to %0 Horse
Power, Steam g:_mw- Fan blowers, &0, Send for detalls
and prices, E. TANNER & CO.. Richmond, Va,

Stationary and Portable Steam Engines
of all sizes. Send for Circular. CL BROTHE
& CO., Behenectady, N. Y.

Fourth Grand Gift Concert,

FOR THE DENEFIT OF THR

PUBLIC LIBRARY of KY.
Over a Million in Bank!!

AXD
A FULL DRAWING ASSURED!!

Tuesday, the 31st of March, next.

Only 60,000 Tiokots have been Issued, and

$1,500,000!

2,00 b 1 b b
:.xlc" y 3’.’-’0’.-&3"&.:1-'}:"{.:‘3.»".' et
LINT OF GIVTS,
E G D (‘/um mrr

l-:ul ) CARI "
)(:M‘l}

uN uu { ARl 25,
Nu m\ Apu (8] ¥
gu GIFTE, p
an (:A H GLIETS, <
CASH GIFTH. 50,
CABH GIFTS, A
100 CASIL GLFTH, A0,
ABI{ u{n-a. ad,
JASH GIFTSH, 0,
58 CABH 8 LFTH, ;ﬁ,

n,wn CASH O1IFTS, 5

Total, 12,000 Gifts, ull Cash, amounting to ‘1.500..000
The concert and distribution of gifts will
tively and unequivocally take place on the day now
whethor all the tiekots aro sold or not, sud the 12,000
all pald fu proportion to the nuwber of tiekets mld'
PRIOE OF TICKETS:
Whole Tickots, $50; Halves, $35; Tentha, or ench cou-
on la; lnvnn nole 'l‘lckeu tor ”zw o lcnu for
! Whole Tickets for 6,000 Vb'hof“ Tickets for
M. N0 dlu'-num on Iull!lklu -urm of tiekots,
Agent Pubifc Library, Ky., a0 A Mdnager Gurs Concort,
Llnnr‘_llullulua Loulx 1lle Ky, or

Publle
'l‘llon. i,
aj’: (}mmwn IW%':J.I"’"' Agentn

“A DVERTISENS suonld sond ¢ o 0
A ﬁrzu A ‘Y’ o.:nh ‘u l"l:uwll!.“ll

conulnlnl u.u ol 9000 nu\u spers an t h
fug the cont of ndvertising, Malled lm; 58‘.'1'1‘:;.‘;.'1133;"-

GEO. W. READ & CO.
STEAM BAND SAW AND
VENEER CUTTING MILL.

186 to 20 vans'r Fool Mh 0 un B!- E.R.,New York.

FULL STOCK sl-.AS()\KD IIAR.D -WOOD LUMBER
ND CHOICE FIGURED VENEERS,
The hmll Stock.
‘l'bo groatest Varfety,
e lowoat prices,
W' Enclose stamp for Catalogue and Price Liat,

Veneer Cutting1 Machines—For Sale,
A

ONE ROTAR? M INE, catting 4 1. loog and 4

OQB SL!CL\G MACHINE, cnlllnrﬂ ft. 6 in. long.
Both In perfect order, W pulle shafting, ete.
Complete for immed| Price low Adcu

READ & CO.
18610 200 Low Bty Footbih & sih s . B
ANUFACTURERS CHEMICALS ORES,

Metals and Minerals for Steel, Iron, Glass \mm-,

namelers and Fotters, vluen and K locuofypcn-llo-
tallic Oxides of Mao. opper, Cobalt, Tin and An-
tmony—Wolfram Ore— u\)n os—Hydrofliorie Acid—
Borax—Ground Fluorspar, Felspar and Flint—Salts of
Nickel and Nickel Anodes—Soluble Gilasa—Sllicate
£ods. Chloride Calcium—Black Lead, Metals of Mn
Eulnm. Alum‘;:um. Lud um, Bismuth, Arsenic. 1

hewmioals ma 1o

W PR UCHEW. ANGER, 5 Cedar St N.Y.

UBBI\R

Water Wheels.

More than four times as
many of James Leflel’s Im.
rmved Double Tarbine Wa-
r Wheals in npmuun than
nay olhu Kin U slzea
m .'N 1o

. moging
ﬂ lnchu dumolof u'p
g:ad' from 1 to 30 uL
. lul for avery
RO New pa -l.
o e nuul ovev pu
oonmuln! pages
over W fne |I|nunuono
W57 sent freo 1o parties lnter-
7 ested In water govoc
J &

ate “.ﬂ

AMES L
Bprin nel:v.nhlu,
nrly Now York o

loo to 26 per month guarantoed
sure to Afnnlo overy-

whoro selling our pew seven strand Whito Platinn
Linen, Sollsreadily at every house, Ban ?\--
druu lvu-(huum Wike MrLos l'mlmlclphh !'a
1 LASS hIOULDH for l“rulLJlm Patent
Lampn, Bottlen, ota, mudnh H, BROOKE, 14
ycln L White and Centre 4lrnol‘ Fork, The short-

est ond oheapent way ordur direot’ ot Moul Mukor

”!V'J‘ur OULAR ATTENTION pald to M()Ul.lm for

WlltA BN 'I‘l!ulllN&, “Ko_riakn 10 purchaser.
l‘muph ol sout free. SEru Wuarex, Ballston hpl.N.Y

UAIN']‘ KUEER, AND KU RIOUS is the
vnluwl«‘l‘a::‘:»':.wu f."c‘?(f.“n‘g"‘ full of lml: l\l nrn.:
M TEACKTE & C0% T Tiroadway, New York:

UIBK'S WATCHMAN'S TIME DE
OR-~Ilmportant for al, large Corporations

un so(urm' CHNOArna~Capacls of €0 lmlllnl
with the utiost y tho o o

And/rew’s Patents.

l'l"’lcllon Guoud. or Geared Holse
"' “ ators pgcvoc‘l Accident, 1f

1 H%rr
'ri’nr'luo )‘"

.'e onbl‘o nud Mingle, 12

0"""" SRR 90, 100000, Solian

ravel, Conl, n n, ete,, With-
All 5,{.“? le, Durable, and Econemicnl,

ANDKEWS & BRO.
B, 114 Wator Btroot, New York.

PUNCET sut Aadress Tk YHEES
DROP rnzssr.s MadiLetows, Cox.

Barnes' l'on( ﬂc monm Power

For the ent ru range ol Beroll Baw
ing, from the Wall to the Lomlcn
Dracket; 810, thick. Every W
worker ahould have one. Founr yun
In market—thousands using them,
Persons out of work, or that have

lre

l’uro time, can earn with one of
heso foot power machines from 5
1o ¥ cta, perhour, Itina plessure to

0, ~—Say where ou sow \his,

L on

and und for full dcur tion to W.
& J. Baxxxs, Bockford, Winne-

bago Co. 11,

OODWOBKING MACHINERY G

feelnmcc Woodworth Flanersand
ardson’s P A ent Improved Tenon Machines.
Canml,comor nion st., Worceater, Masa.
WITHERBY RUGG & RICHARDSON.

Machme

SR A Yorgs et o
r n AL oels - 2
GEO, PLACE & CO. 'Tm Chambers 8t, N.¥. 1'

Cold Rolled Shafting.

Best and most perfect Shafting ever made, comunuy
on hand in large qunnmln. furnished In any lengths up
0 U 18, Also, Pat. n! and Sell-ollh:g umnuble
unnnu.punen. elc E PLACE
121C lmbcn Btreet, N ev York.

Sturtevant Blowers.

Of ayery size ana detcrlg:uon coin,m%u :n c%)‘m'
Chambers Street, Kev"fork.

ICHARDSON, MERIAM & CO.

Manufssturers of the Iatest Improved Patent Dan-
e . ;‘mlld’wmwonh Phgmr{' )ucnma, m svuh
snd molding, Tenonling, Mortising, Bo , Ver-

tical, snd Cin:nh Re-sawing Machines, & )ﬂfh’ Saw
Arbore, Scroll Saws, Ballway, Cut-off, and Blp-av Ms-
ng Ln:hu. and various

of Wood-working Muchinery. Camoap
and prics lists sent on -ppUut!on Manufseto or-
cester, Msss. Warehouse, 107 Liberty st. New Yo k. 5

STENCIL DIES seciaiis

Stencils and Ker Checks, run which young men are
making from to $20 a day. Send for cata one and
samples to "SPENCER.I1{ Hanover St..Boston, Mass.

ANTED—A new or 2nd hand Machme

for Slotting medium size Screws. J. A.SMITH,
Deep River, Conn.

EAGLE FOOT LATHES,

AXD Auu’ nn‘roourolmﬂomﬂu
nm:l.lv x B'gx: ;2" s <<
e—Beae
. CHASE &

”.H.OW ,8!&

1873 and 1871
wCatcgggues Pree.

* Model Makers', Pattern Ma-
!nudan Huo lum'n Tools and

'it ll.
Sappiles for el claans o LTS0S & CO., Boston. Mass

0

MACHINERY AT

IIIIT_JWROUGHT
IRON

I H Brams & GIRDERS

HE Union Iron Mllll, Pmubnrgh Pa.
The sttention of Enginee d Architects ts ealled
to our improved Wrought-lren Buml and Gln!cu (pat-
ented), In which the componnd welds between the #
which bhave prond 20 0 nuouuo in the
old o math seturing, are en n
1o furn zcs At terms uhvonbh
ulucdol-e'heu l’ordoocﬂyuu ml;fn%n
rgh,

(.\rnm- Klowan & Co, Unlon Iron Mills,
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Universal Hand
Planing Machine
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tion, attached to any
vise, or to work itself,
fndispensable to ail me-
tal-workiog mechanics,
guickly savesits cost fn
Ales and tim-~, set to
work {a any directionin
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Jacon E. StirrreLIN,
f0 Duane 8t N. Y.
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|SAWS

B g For circular and price at, address

Scientific  Dmerican,

Emorson's Patent ianer
stions from lumbearmen .

Five hundred teeth given wilh each Saw. Each tooth cuts

Emerson’s

DAY D
DA D t recommaend-
Saws are saperseding all others. Have rooeived tho very highes
Wil ot lm'v'n 1480 Lo 5,000 feot more Frr day than any oiher saw lu the world,

SAWS

4
00 feet of lumber, Extra Teoth only ‘V

d
‘\ Three O¢n ’.m‘(‘,:\”'lﬂl Toothed Clipper. Expressly for beavy feed or very hard timber.
Al

Patent Fiange Toothed Saws

The cheapest Inserted Toothed Sawn ever made. ‘\

.
Emerson's ratent teady Gammed Cross Cut Saws, with patent removable bhandles and Saw Set

. Emerson's
attached
. t:.larc’ooni Patent .\:Iguu
\ best ever used. Price $5.00,
Also, Patent ready gumm
rlor quallty.

able Swage, for spreading

od and Patent ground Solid Saws of all kinds, All goods warranted of supe-

the tooth of Saws. Does not shorten the tooth The \‘
D)

EMERSON, FORD & CO., Beaver Falls, Pa. “'

SAWS

SAWS

" DAMPER . axD LEVER
matinitnes B8 T oddk cooks.

MURRILL & KEIZER, 44 Holliday St., Balc.
e ) IMPROVED 1554
DOUBLE ACTING
BUCKE1-PLUNGER

SteamPumps

'S MELIABLE.
VALL% wﬁ,‘wam«; COMPANY,
Easthampton, Mass.

a 1o hatlers
Save fuel, and supply DEY sieam, Attachec 'O
or In separite furnace f. W.BULKLEY, Engineer.

; gl . # Liberty St., New York.

For testing Ovens, Boller |

TOXr'S. tuee, Bust furnsce,
Saper-Heated Steam, O1) luua &c.

Address ENRY W.BULEKLEY,

¥ Liberty St., New York.

s
ESGINE LATHES, DRILLS, &c. Send for Price List.
NUFACTURING CO.
NEW HAVEN MA l"’.@ﬂ"ﬂx.nﬁ [

WIRE ROPE.

JOHN A. ROEBLING'SBONGS
MANUPACTURERS, TRENTON, X, J,

OR Inclined Planes Standing Ship Rigging,
Bridges, Ferries, 8tays, or Guys en Derricks & nes

ler Ropes, Sash Cords of COYMI and [ron, Lightnin,

Conducters of Copper. Special attgntion given 1o hols
Ing rope of all kinds for Minessnd Elevators. Apply for
olreular, giving price and other Information. Send for
onmphl;;gn unnalulonb:l(mi'&wgv byYWIknwl:;;‘p’:a. A
L1 conatan on ow Yor! Ouse

i / No. 117 Liberty stroot,

OYE'S MILL, FURNISHING WORKS
are the largest in the United States, They make
urr Milistones, Portable Mills, Smut Machines, wke{l.
i Tt e el St peca'y
our ». (] %
y 3T NOYE & BON, Bafialo, ¥, .
The manu-

fascture of Tannate Of SOda :::,:‘.:

incrustation In steam bollers I8 our Exclusive Right
under patents, Send for book,
JOS. G. ROGERS & CO., Madison, Ind.

LUBRICATORS.
REYFUS' nt Self-act-
ing Ofters, for all sorts of Machinery
and Bhafting, are reliable in_all .eu(#..
saving 95 rf cent. The sBL{-a
ING LUBRICATOR_ for Cylin 1)
now adopted by over 19 R. K. 1v the U.8,,
-snd b hudr«z of stationary engines,
NAT&AN & DREYFUS, 108 Liberty st N.Y,

1s opera
use, wo

) [niversal

any way get out of order,

turned if not sstisfactory. F. A . H
l'D'!:nbcu-y. Ct Send for Nustrated Descriptive Clreular.

Drill

. REID's PATEXT, AUGUST 12,

A success. Heartlly endorsed by ell using it, Stronger and
more durable than any other.
size,and will hold much larger by turning down shanks to X,

olds drills from 0o %, full
ted quickly and always easily ; cannot clog, met, or In
a3 NOW Deen & year in constant
pg pertectly. All are eold with fall warmot, to be
ULL & CO., Manufacturers,

Working Models

And Experimental Machipery, Metal, or Wood, made lo
order by N F NEHNEE. & Center si. K. Y.

KEEP YOUR BOILERS CLEAN.

&Nrcnu and removes scale in Steam Botlers—does not
jure the Iron, In use over six years. Patentea. Cor-
respondence invited from dealers in so
JOSIAH J. ALLEN'S BONS,

REYNOLDS & (0.

MANUFACTURE

L Serews & Bolts

For Machinery of every variety.
AL

LAO
Bridge and Root Boltw,

STEEL & IRON BET BCREWS

A apocinity, Also, Small Articles
for Patontoon, n great numbers, st

No, 145 East 5t., New Haven, Conn

pllies.
"hiladelphia, Pa,

HOUSTON'S PATENT
TURBINE WATER WHEEL.

Simplert, Strongest, Cheapest, Best.
In the test at Holyoke,In
.. the Honston gave the
ot tnge ever
:h..'h'j. ::’:mu&:ﬂ and
¢ highest averags
sults ever obtained. rﬁ
sncuul use {tis everywhere
emonstrating its superior-
ity over all others. Emer-
aon’'s full report furnished on
ll.prpucauon. Send for Clrcu-

MERRILL & HOUSTON
IRON WORKS,
Beloit, Wisconsin,

SAWS Emerson’s Patent Inserted Toothed Saws.

A A Seeoccastonsladvertisement on outside page.
w W Send forelronlar and prics lst

SAWS To Exzunsox, Forp & Co,, Beaver Falls, Pa,

OMINION MACHINERY DEPOT,
L A, B, BAVAGE & 00,
Vare Room, G54 Qrolg Sireot, Montreal,
Now and Second hand Maohinery Agoncy, ‘L'he entire
country canvassod for orders,
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With “ ASBESTOS FELTING ™ saves twenty-five per cent. in fuel. Send for circulars.

ASBESTOS FELTING COMPANY,

Nos, 316, 918, 20, and 52 Front Street, Xew York. 3 Asbestos In all quantities and qualities for sale.

FNHINF.H AND BOILERS, New and Sec-
AJ ond Hand, Portable and Stationary. For descrip
tion, addross GOODWIN & WHITE, O1l City, Pa

J Improved Foot Lathss

W Amall Eoging Lathes, Small Gear
Cuttors, Haud Maners (urlnvlnl Ball
Turning Machines, 8lldo Reats, Foot
Boroll Sawns, The vory best, Belling
overywhere, Catalogues froo.

5. W, BALDWIN, Laconis, N, 11,
Just the articles for Artisans or Arnatours,

OVER YOUR BOILERS & STEAM

) PIPES with VAN TUYL'S PATENT PASTE
Savos 25 por cent of faol gives 33 per oont more power
For prices, &c., address L. P. WAEELER, Gen'l Mana
ger, witliam B, New York, 1, 0, Box 4o,

¥y \ ] Iy \{
HUNTOON GOVERNOR
FON~
ETATIONARY ND MARINE ENGINES,
Over Vaur Thousnnd Now in Use,

ALL GOVERSORS FULLY WARKANTED, and re
tarnable 1u ail cases whore s (rial does not prove 14s su.
periority over al) others as THE MOKT PERFECT,
RELIABLE, and ECONOMICAL STEAN GOVERNOR
EVER INVENTED. &t resombles, peither in prineiple
noroperation, sny other Governor known, YorClroolars

of e ’rrrnlr«. or Information, address
HUSTOON GOVERNOR CO., Boston, Meas,
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HAMPION BPRING MATTRESS—The

J Istest snd best Improvement, Do you want &

bexithy and comfortable bed? Here It 1s. Th

) " o softest
:u:r-‘.’i Cheapost, most popular, and durable sring Bed
B market. Bold by all leading dealers. No slock com-

plete without 1t, ‘Wholly eom
omposed of tensclous tem-
ered steel «
Smmml:d.‘l' .l.n. ‘-,. ) un{m! LhsL the pressure s equally

1 Y moved or earried about the Kouse,
Can be llflrdkmrnm, Or rolled op llke & bianket, Both
tldesalike, No trame, no wooden siats, no straps. May
Do used on foor without hedstosd. No under bed re-
qnlrvid. Noods only half thic Knoss of halr msttross, The
:;::{(:1' ar slze double bed, 415, 61n, by 6 N contalne ™
I “nphnlllrn fprings and -u-nfnu only thirty
othe "V'v" APTInES for yonr movey (6 this bed than inany
- dr. arranted nofseless, Any sires made to order
ll’? for pletorial circular, Retall price of double bed

4, Butpped, by ﬂnnln bed or guantity, to all parts o
the world. Libers! dlacount to the lna{n. Agonis wints
od. Champlon Sortng Mattress o, Makers, MR Chatn-
bers 81, cor. Chargh, Now York
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BUILDE RS s

. T Vg sog A - Aas
Tl W PR, ASTwtee Anet,_Lepois
American Saw Co.

NO. 1 FERRY ST, NEW YORK,

Movable-Toothed Circular Saws.
Eocentric Geared Power Presses.
C.HENRY HALL & CU_. % Cortlandt N.Y.
THE PULSOMETER.
The stmplest, most dorable and eflective
ST PO e e, Wl pump iy

1ta parts. It cannot get out of order.

Braoch Depotn:

11 Pemberton Square, Boston, Mass.,
1537 Market St., Ph!
5 Wells Serect; Chjonge " 1™

t ton, New

South Western Expon
&% Kl & 513 North Second St., St. Louls, Mo,

PARTIES BUILDING AND USING

Steam Engines—The undersigned call att
remper’s Patent Adjustable Cnl-':l. Om“ o x e

ted the
governor. Can be applied t.
cireular, to !’UBBE’.J?NBS" ?éo?%nmmaqgot

WANTED.::

To wil e Home Shuttle Sewing Machine

whete we are not represented. Header!! you can mmake

money witing e ' * Home Shuttle’’
whether you sre EXPERIENCED n the bus-
iness or pot. If you wish to buy s SEWING MACHINE
for family use our circulars will show you how 15 exve money.
Address Johnson, Clark & Co., Boston, Mass.,

Plttsburgh, Pa., Chicago, Ill., or St. Louis, Mo,

PORTLAND CEMENT,

From the best London Manufacturers. ror-l."
JAMES BRAND, 85 Ct N. Y.
A Practical Trestise on Cement furnlshed for 35 cents

EmeryWheels
Tl

PER CENT DISCOUNT.
The Tanite Co, have at Jast oy the obstacles
which preveated Solld Wheels from working success.
fully on WOOD and on other llke substances, and cay
furnish Solld Whoels of all shapes and sizos, adapted to
cul, grind, amooth, shape, and poliah Wood, nauctg‘onc
half the price asked for their celebrated Tanite e

‘l‘t"l';ilx.u TRY THEIR NEW WOOD WORKIN

Tae BEST SorLip EMERY
WHEELS and patent Grindiog Ma-
chines are manufsctured by the
ANERICAN DLy CONPANY,
Woonsocket, B, L.

EvERY WHEEL AXD XVERT
u&'-m WARRANTED.
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OF THE

SCIENTIFIC AMERICAN.

THE BEST MECHANICAL PAPER
IN THE WORLD.,

TWENTY-NINTH YEAR.
VOLUME XXX —NEW SERIES.

The publishers of the SCIENTIFIC AMERICAN beg
to saonounce that on the third day of January, 180, a

| new volume commenecs. It will continue to be the alm

of the publishers to render the contents of tho coming
year more attractive and useful than any of its prede-
cessors.

The SCIENTIFIC AMERICAN 1adevoted to thoe Inter-
ests of Popular Science, the Mechanie Arts, Manufac-
tures, Inventions,Agriculture,Commerce, and the Indus
trial pursuits generally ; and It is yaluable and {nstrue-
tive not only In the Workshop and Manufactory, but also:
in the Household, the Library, snd the Reading Room,

The bost Mechanical Paper in the World /

A year'snumbors contain over 00 pages and severall
hundrod engravings of now machines, useful and novel:
fuventions, manufacturing establishments, tools, and.
procosacs,

To the Meohanio and Manvfacturer /

No person engaged In any of the mechanieal puranite
should think of dolng without the BOIRNTIFIO AMertis
oAx. Every number contalns from six to toh engravings .
of now machines and lnventions which cannot be found
In any other publication,

TERMS,

ONOCOPY, ON0 FOAL, ..ovairnrasnsrnnsnnnses

One copy, six months,,

Ono copy, four months..... .

Onecopy of Sclentific Amerioan for one yoaran:

one copy of engraving, “Men of Frogress™.. 10.00.

Ono copy of Selontific Amorican for one yoar,and

one copy of * Sclence Becord " tor 1964, ... 5007

Romit by postal order, drafi or expross.

The postage on the Solentific Amerfean 1s five centa
per quarter, payable at the ofloe where recalved. Cane.
ada subscribers oust remit, with subseription, 25 eens
oxtra Lo DAY poptage.

Address sl letters and make all Post Ol orders ng ¢
drafts payable to

MUNN & CO.,

37 PARK ROW, NEW YORK,

FVHE * Scientific American ” {s printed with

CHAS, urw,‘ JOHNBON & CO's INK, Tonth a»d,
Lombard ste. Phlladolphia,snd 08 Gold st,, New York,.




