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THE CLOCK TOWER AT DELHI, INDIA.

The city of Delhi is one of the oldest in all the provinces
of Hindostan, and the sanguinary fighting under its walls
in the days of the Sepoy mutiny, is still fresh in the memory
of most of our readers. Since the establishment of. a large
depot of the Eagt Indian Railway there, many improvements
in tne streets and buildings of the ancient city have been
made. Of these additions, the most noticeabla from a dis-
tance is the new clock
tower, which stands in
the center of the Chand-
nee Chowk, opposite the
own hall. Of this a
photograph is given in
‘“ Professional Papers of
Indian Engineering,”
and from the London
Builder we extract the
accompanying engra-
ving.

This building is erect-
ed on an approprigte site
at the crossing of four
streets, and stands 110
feet high, exclusive of
the gilt vane and finial.
The lowest story is
about 20 feetsquare ex-
ternally, The materialg
used in its construction
are brick, red and yel-
low sandstone, and
white marble. The ca-
pitals surmounting the
main corner pillars are
4 feet 2 inches wide at
top, and 4 feet 6 inches
deep; they are carved
out of solil blocks of
white sandstone, and
each of them weighs
about two tuns.

The dials of the clock
are sufficiently elevated
to be visible from the
East Indian Railway sta-
tion, and from other
pijrominent points in the
c ty. The clock is con-
s ructed to work five
bells, placed in the open
canopy above it; these
give out a different peal
for each quarter, the
largest bell striking the
hours. .

The building was com-
pleted in 18 months, at
a cost, including clock
and bells, of $14,000,
the whole of which
amount was provided
from the municipal
funds of Delhi.

The tower was de-
signed and built by Mr.
E. J. Martin, Executive
Engineer of the Rajpoo-
tana State Railway.

Railways without
Switches, Turnouts,
or Crossings.

Mr. Charles Jordan,
Newport, England, pro
poses to stop one exten-
sive source of railway
accidents in what is cer-
tainly a thorough man-
ner. He proposes to
make the up and down
main lines without the
usual switches, turn.
outs, and crossings, the
lines being ‘continuous
from end to end, and to
work such road by tranps-
ferring a train or trains
at stations, or where

main line to the adjacent siding, by lifting the train bodi- |lads. The time saved in switching will be very great, and

ly from one line to the other. The lifting will only be an inch Yhe riek of collision reduced.

or two, and the hydraulic apparatus as now constructed will e

make nothing of the weight, while as to time, Mr. Jordan Reproduction of Photo-Negatives.

calculates that a few minutes will suffice to transfer a train| The sensitive compound I have hitherto employed for coat-
from one road’to anotlies without disturbing a singleﬁmssen- ing the plates is made up of dextrin, 4 grammes; orxdinary
ger. The whole work of a station, as regards the hydraulic | white sugsr,5 grammes ; bichromate of ammonia, 2 grammes ;
apparatus, may be done by one, or, at large stations, two | water, 100 grammes; glycerin, according to the condition of
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shunting is necessary,
or at junctionsjwith oth-
er railways, from the

TOWER AND CLOCK AT DELHI, INDIA, .
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the atmosphere, 2 to 8
drops.

A new, well cleaned,
patent plate is coated
with the sensitive chro-
mium golution ;and af-
ter the superfluous li-
quid has been allowed
to flow off at one of
the corners, the plate
is dried in the dark by
being placed upon a
lithographic stone or
metal plate, a period
of ten minutes being
sufficient for the pur.
pose, with a tempera-
ture of 120° 'to’ 160°
Fah.

The film being per-
fectly dry, the plate,
still warm, is put un-
der a negative and
printed in theshade for
ten or fifteen minutes.
Asgoon as it comes out
of the printing frame
the plate is again
slightly warmed; the
brush is dipped into
the graphite and ap
plied over the surface
of the image, which
should be just slightly
visible. The applica-
tion of the powder is
carried on in a shaded
corner of an ordinary
room illuminated by
daylight. You must
uvot press hardly upon
the film with the brush,
butmovethe same over
the furface aslightly
as possible ; nor will it
do to hurry the opera-
tion. -

In proportion as the
film cools 8o the image
appears. By carefully
breathing or, better
still, blowing uponthe
film, you will be able
to accelerate the pro-
cess, and when the
picture has attained
sufficient vigor you
take off the superflaous
graphite powder with
a clean brush.

A normal collodion
is now applied ;such as
I ure is composed of :
Alcohol, 500 parts;
ether, 500 parts; py-
roxyline, 15 to 20 parts.

When this film has
get and bardened, the
margins are cut round
with & knife, and the
plate put into a porce-
lain dish of cold water.
In three minutes the
picture will be free
from the glass,and the
film may be employed
in this position or re-
versed with a soft
brush, and taken out
of the water adhering
eitber to the same glass
plate or to another. A
gentle siream of water
falling upon the film
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will remove any chromium galts still remaining in it, and
will also press down the loose film uniformly upon the glass
surface. Finally, the plate is allowed to dry in a perpendi-
cular position. Further treatment of the plate with varnish
follows as a matter of course.

The image upon the collodion film is very thin; but you
need be under no apprehension of its tearing while in the
water, when it may be easily manipulated. I have to do with
films of this kind measuring three feet square.—J. B. Ober-
netter.

NEW ANTIDOTE FOR ARSENIC.—The only antidote for ar-
penic heretofore known has been hydrated peroxide of iron,
which must be freshly made by mixing carbonate of soda or
potash with a solution of either sulphate (copperas) of iron
or muriate. A French experimenter, M. Carl, says that
sugar mixed with magnesia serves as an antidote for arseni-
ous acid.

IN Europe the multiplication of photo prints is extensively
done by mechanical means, with printing ink, and the copies,
equal or superior to silver prints, are supplied at half the
cost of the latter.
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THE END OF VOLUME XXX,

The thirtieth volume of the present series of the SCIEN-
TIFIC AMERICAN closes with the present issue, and, com-
pleted, joins its predecessors as another milestone, recording
the progress made by mankind in the path of Science during
the six months which have just passed. It is hardly neces-
sary to point out that, in the pages now finished, it has been
our endeavor, as it will be in those to come, to popularize
scientific knowledge, and to make the same generally availa.
ble to the masses; not aiming to supply information valua-
ble alone to the engineer, to the ctemist, or indeed exclu-
sively to any profession or calling, but rather to glean from
the whole broad field of Science and Art the richest sheaves
of genius, and to present, winnowed therefrom, the kernels of
wisdom, unmixed with the chaff of technicality and abstruse-
ness. That such a course has met the public approval, our
increasing circulation and the many letters of which we
are constantly in receipt, offering us pleasant wishes of en-
couragement, are the best and most flattering evidence.

In glancing back over the contents of the past volume, we
feel that we may confidently assert that in no other periodi-
cal now extant is there to be found a wider range of topics,
treated in popular and readable form, the perusal of which
will add more largely to the stock of valuable knowledge of
any reader.

In the pages now closed we have presented 258 illustra-
ted subjects, in many cases with not merely a single cut, but
with a series of engravings. These embrace the most recent
mechanical inventions, patented in this country and abroad—
new steam engines and boilers—new weapons of war—new
tools for every variety of industrial employment—new
household implements—new machinery of every kind for
especial purposes—illustrations of new scientific experi-
ments—views of new buildings, bridges, and monuments—
pictures of rare and new plants, fossils, and animals—of
queer freaks of Nature in the animal and mineral world—
lucid diagrams, explanatory of mathematical demonstrations,
and new theories of natural phenomena.

As for miscellaneous information, we would refer the
reader to the columns of fine type, attached to this number,
which form the index, in order to gain an idea of the num-
ber and variety of the matters he has examined.

No great discoveries have been made during the past six
months; but the progress of Science has been uniform, and

stopping, a8 we now do, for a momentary breathing spell, we
can look back and see a notable advance. Professor Thur-
ston has sent us a large amount of important and valuable
news regarding the behavior of metals under stress, and how
to test them—facts of the liveliest interest to every engineer
and mechanic. Professor Orton has continued his letters,
telling us about the little known resources of Central South
America. In astronomy,we have presented our monthly notes,
regarding positions of planets, times of phenomena, etc.;
abstracts of Professor Proctor’s excellent lectures during his
late visit to tliis country, and also an account of Professor
Wright’s discovery of the cause of the zodiacal light. We
have also noted the discovery of new planets and comets,
announced the donation of $700,000 by Mr. James Lick, of
San Francisco, for a gigantic telescope, and illustrated an
ingenious plan for the manufacture of that great instrument,
the device of Mr. Daniel Chapman. Our abstracts from the
proceedings of the British Association, the French Academy
of Sciences, and our own scientific associations, have been
very full and accurate, while reducing the new topics dis-
cussed for ready comprehension by every one. Engineering
subjects have been so extensively treated that it is hardly pos-
sible to particularize. We have illustrated the 1,000 foot
tower proposed for the coming centennial, called attention to
new processes of tunnel boring, bridge building, and rail-
rqad construction, mentioned some important works in hy-
draulic engineering in the West, and, in a multiplicity of
articles from fhe pens of expert writers, considered topics
of a timely and lively interest to the profession. Chemical
matters have received their full share of attention, and so also
the important subjects of electricity and magnetism, in which
notable advances have been made.

With the end of this volume many subscriptions expire,
which we hope to see speedily renewed. In accordance with
our rule, the paper is not sent after the subscribed-for term
has expired ;. so that those who have failed to remark the
notice on the wrappers of the copies received lately will be
warned, by the cessation of our visits, that the timg has come
for them once more to express their appreciation of our
efforts by sending us their substantisl support.

HOW TO ATTAIN HIGH TEMPERATURES.

In his recent interesting address before the Société des In-
génieurs Civils, M. Jordan spoke at some length of the
methods now adopted of attaining high temperatures in me-
tallurgical operations, and of the bearing of chemical princi-
ples and recent discoveries upon the subject. The learned
engineer speaks of the ‘‘ duel,” as he terms it, between the
fire on the one hand and the refractory materials used in the
arts on the other, and recognizes the serious difficulties
which impede the effort to utiiize high temperatures, when
it is possible to attain them.

The Siemens regenerative furnace and its modifications
represent the most successful means yet in general use for

% | producing extremely high temperatures, and the difficulty

most frequently met is that of finding fire brick or other ma-
terial capable of withstanding the heat of the ignited gases
We have known of instances in which the lining of steel-
melting furnaces has been melted down like wax before this
tremendous heat. Assuming, however, that we may expect
to find sufficiently refractory materials to permit the utiliza-
tion of still higher temperatures, the problem, to determine
how to reach a higher limit, presents itself.

Under ordinary conditions, we cannot much exceed the
temperature of a steel melting furnace, since dissociation
occurs at a temperature supposed to be in the neighbqrhood
of 4,500° Fah., for oxygen and hydrogen; consequently all
combustion must be checked at some lower point on the
scale, 80 long as no external force aids that of chemical af-
finity. The temperature of dissociation of carbonic acid is
even lower than that for hydrogen and oxygen, and is shown
to be not far from 2,500° Fah. Finally the presence of ni-
trogen in atmospheric air reduces the maximum temperature
attainable, by furnishing a mass of gas which, while itself
adding nothing to the supply of heat, abstracts (from the
heat supplied by combustion of carbon and hydrogen) the
larger amount required for its own elevation to the tempera-
ture of the furnace.

Elevation of the limit to increase of temperature of fur-
naces may be obtained by elevating the temperature of dis-
sociation, and this, it has been found, may be done by pro-
ducing combustion under pressures exceeding that of the at-
mosphere. Mr. Bessemer, the well known inventor who so
nearly antedated our countryman Kelly in the invention of
the pneumatic process of manufacture of iron and steel,
which is generally known as the Bessemer process, has pat-
ented a method of increasing the pressure under which such
operations occur. In the ordinary pneumatic process,this in-
crease of pressure occurs to some extent in consequence of
the small area of the opening by which the gases leave the
converter, and it is stated that the pressure within the con-
verter sometimes becomes double that of the external atmos
phere. We may doubt if the increase ever becomes so great
as this; yet there can be no doubt that it is sufficiently great
to have an important influence in elevating the limit of dis-
sociation and in giving the very high temperature which
holds nearly pure iron within the converter in a condition of
fiuidity never observed elsewhere.

It is readily seen that the conclusions of M. Jordan, in the
address to which we alluded above, are justified both by
Science and by practical experience. He advises: The choice
of a combustible which may be consumed in a bath of metal
furpishing a non-volatile residue withoutinjuring (sans dé-
naturer) the metal, and the adoption of a form, of furnace
which, heated by gas or otherwise, may be worked with an
internal pressure of several atmospheres. He refers to the
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marvelous discoveries, recently made, relative to tempera
ture and pressure on the surface of the sun and other heaven -
ly bodies as affording illustrations of the possibilities in the
direction of attaining high temperatures.

The problem presented is as interesting and attractive as
it is important ; and the inventor of new methods or of per-
fected apparatus,and the discoverer of more refractory mate-
rials than those now used, will aid greatly in its solution.
Powerful intellects and ingenious mindsare at work uponit;
and we hope that our readers will be able to find in our
colamns evidence that the ingenuity which has made our
people famous as a nation of mechanics, and the growth of
Science which is gradually becoming so noticeable among us,
have assisted to a valuable extent in effecting so impor-
tant an advance in this direction. Any improvement or dis-
covery which assists in the production and the economical
application of high temperatures aids every branchof indus-
try, and promotes our material welfare in an inconceivable
number of ways.

A CURIOUS PROBLEM.

In our queries of last week’s issue a correspondent, B, F*
B., says: “ There is a problem, which some one has found
in a work published many years since, which is as follows
¢ A man, at the center of a circle 560 yards in diameter, starts
in pursuit of a horse running around its circumference at the
rate of one mile in two minutes; the man goes at the rate of
one mile in six minutes, and rans directly toward the horse,
in whatever direction he may be. Required the distance
each will run before the man catches the horse, and what
figure the man will describe.” I hardly think it admits of a
solution under the above conditions ; but were they reversed,
that is, if the man were running at the rate of one mile in
two minutes, and the horse one mile in six minutes, what
would the answer be?”

This problem gives rise to an interesting investigation of
a curve, which at first sight appears to be similar to the spi-
ral of Archimedes, but on further examination proves to be
totally different. The spiral of Archimedes is the track of a
point which moves with uniform velocity along the radius
from the center to the circumference, while, at the same
time, the end of the radius travels round the circumference.
In this problem, however, the point moving from the center
does not move uniformly in the direction of the radius, but
more and more obliquely toward a uniformly progressing
point in the circumference, giving rise to an intricate applica-
tion of the differential calculus, which finally proves that the
man will never reach the horse, but that the curve described
by him will, after three revolutions of the horse, be nearly
identical with a circle, the circumference of which he will
approach more and more, and of which the radius is one
third of that in which the horse moves. The most interest-
ing fact revealed, however, is that, if the velocity of the man
ig half that of the horse, he will, after two revolutions, be
near the circumference of. a circle of half the radius of the
outer one; and when he moves with one fourth the velocity
he will, after four revolutions, be very near a circle of one
fourth the size, and so on.

In order not to burden our readers with extended calcula-
tions in the fleld of the higher algebra, we have solved the
problem in the graphic method. In our first figure we hav

divided the circumference of the circle into sixteen equal
parts, 0, 1, 2, 3, 4, etc., and taken one third of such a part
and set it out on the radius from the center, 0 to 1. While
the horse has moved along the circumference from 0 to 1, the
man will have traveled from the center 0to 1; while the horse
is traveling from 1 to 2, the man will have traveled along
the line 1, 2, 2; while the horse travels from 2 to 3, the man
will travel in the direction 2, 3, 8, and so on; the only differ-
ence between our engraving and the reality being that the
short lines representing the road traveled by the man will be
slightly cu‘ved, instead of straight as we have represented
them. By making tliese lines smaller, we may come suffi-
ciently near to the reality, but the final result will not essen-
tially differ. If the reader follows the different tracings for
three revolutions, as represented here, he will see that finally
the man will walk in a circle one third the size of that ;n
which the horse moves, and will constantly see the horsei n
a direction tangential to the circle in which he walks; and
therefore he never can reach it if he always moves directly
toward the horse.

It is quite otherwise when the problem 18 reversed, and
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the man walks three times as fast as the horse. This is re-
presented in Fig. 2, in which the track of the horse is divided
into spaces each equal tofly part of the circumference. At
A A, each part of the man’s track is made equal to three
times that length; and it is seen that, before the horse has
accomplished three of these divisions, or one sixteenth of the
circumference, the man will have overtaken him along the
line, 0, 1, 2, 3. At BB, the case is represented that the man
walks twice as fast as the horse; the engraving shows that,

before the horse has accomplished five divisions or one tenth
of the circumference, he will be overtaken. At C C, we repre-
sent the case that the man walks one and a half times as fast
as the horse, tHe distances from the center, 0, 1, 2, 3, being
one and a half times the corresponding [y part of the
circumference. It is seen here that the horse will have been
overtaken when he has passed over seven spaces, or 4 of the
circamference. Finally, at D D, we have represented the in-
teresting case that the man walks exactly asfastas the horse;
it is seen that, after going through sixteen spaces, or } of
the circumference, the man will move very nearly in the cir-
cumference, but always nearly one space (Jg of the cir-
cumference) behind the horse, without being able ever to
reachhim. Allthat hethen cando isto stop and let thehorse
overtake him.
S8OURCES OF EDIBLE STARCH,

Besides the well known cereals, the number of plants pro
ducing starch,in root, stem, or fruit, in quantity sufficient to
make their cultivation profitable,is very large. The number
made use of in supplying the starches of commerce is com-
paratively small. Not more than a dozen contribute largely,
and the excellence of these is clearly due in great measure
to long cultivation. With the increasing demand for farina-
ceous foods, and the development of agriculture in tropi-
cal countries, where starch-producing plants chiefly flourish,
many other starch yielders will doubtless be brought under
cultivation, with as marked an improvement in their quality
and productive value, we may expect, a8 the cereals have
shown, or, more notably, the potato.

Possibly the effect upon the cultivators may be equally
important. The cereals have been to a great extent both the
occasion and the means of raising agriculture to its high po-
sition in temperate climes. In like marner the development
of tropical and sub-tropical communities must come largely
through habits of industry and thrift acquired in systematic
agriculture, in which the starch-producing plants must play
the same part the cereals have in colder regions.

The arrow root of the West Indies (maranta arundinacea)
furnishes the standard quality and the common name for
farinaceous products. Starch is starch the world over, and
its composition isthe same, whatever its source. The com-
mercial starches are more or less impure, more or less flav-
ored by the elements with which they are associated in
Nature, and which are not perfectly eliminated in the pro-
cess of manufacture. There is a difference also in the size
of the granules, but this requires the microscope to deter-
mine. Arrow roots contain about 25 per cent of starch, which
is extracted by a process of grinding, rasping and washing
the pulp with water.

Owing to careful preparation and the purity of the water
used, Bermuda arrow root has the name of being the purest
and best in market; but an equally fine quality is now fur-
nished from other localities, St. Vincent taking the lead both
in quantity and quality. In Bermuda,asin mostof the West
India islands, the amount produced has greatly decreased of
late years, the cultivation of early vegetables for our city
markets offering larger profits.

In the Bahamas and other West India islands, and in
Florida, a starch much resembling true arrowroot is obtained
from the roots and stems of certain species of zamia. In
Florida they are called cont{ roots, and the farina prepared
from them conti. In the shops it is known as Florida arrow
root. Another West Indian starch, called Zous le mois, char-
acterized by the relative coarseness of the granules, comes
from several species of canna, one of which.canna edulishas
been largely introduced into Australia, where it yields an
excellent quality of starch,

A great number of starch-yielding plants are employed for
local use in South America; but for exportation the West
Indian maranta and the native manthots are chiefly cultivated.
There are two species of the latter (manthot utilisstma),other-
wise known as cassava root, being bitter and poisonous, tho

and Mozambique also yield a small amount.

Other (m. api) sweet, and largely used a8 an esculent, simply
boiled. Both have been extensively introduced into other
parts of tropic America, the East Indies, and the coast of
Africa, The tubers of the bitter species, which ismost ex-
tensively cultivated, sometimes attain the length of three
feet and weigh thirty pounds, the milky juice being removed
by pressing and the poisonous principle expelled by the
action of heat. When heated in a moist state, the starch is
partly cooked, forming smasll, hard, irregular masses, the
tapioca of commerce. Like the potato, the manihot has de-
veloped a large number of varieties under cultivation, differ-
ing as potatoes do in quality and period of maturing, some
coming to perfection in six months, others requiring a year
or more. Farina of manihot, both in its crude state and
made into thin cakes, is very largely eaten in Venezuela and
Brazil, where the manihot is most cultivated, the single pro-
vince of Santa Catharina having as many a8 14,000 establish-
ments for its manufacture.

The bulbous root of another poisonous South American
plant, a climber, furnishes the starch called jocatupé, said to
have important medicinal properties. Only a small quantity
is produced.

The African arrow roots are of various origin. The Cape
Verde islands export a considerable quantity, chiefly ex-
tracted from the Brazilian cassavaroot. St. Thomas,Angola,
In Liberia,
Sierrg Leone, aud other African colonies, especially Cape
Colony and Natal, the true arrow root (maranta) has been
largely introduced, and the prepared starch is beginning to
be exported in noticeable quantity. Madagascar and the
Mauritius likewise yield a small amount.

In 1840 the maranta was brought to Madras, and shortly
afterwards to several other East Indian coantries, where it
thrives abundantly, developing in from twelve to fifteen
months. With good irrigation, a year suffices to secure the
maximum yield of starch, 16 per cent. More recently the
same plant, together with the manihot, has been introduced
into Ceylon, where after much persuasion the nativea have
been induced to cultivate them. Now the amount produced
not only supplies thglarge local demand, but allows of con-
siderable exportation.

What is known as tikor,or East Indianarrowroot,com: s from

the roots of a native plant,the narrow-leaved turmeric (curcu
ma angustifolia),which abounds in Ticor,Benares and Madras.
A large part of the diet of the inhabitants of Trevancore is
the starch of another plant of this genus, while still another
answers the same purpose in Berar. In Chittagong, a wild
ginger plant, growing everywhere in such profusion that it
is almost a nuieance, has a root loaded with starch of a good
quality. The supply of the root is inexhaustible; and with
a little trouble in digging and preparation, it might be made
to furnish a vast quantity of cheap and nutritious food.
Other less known plants supply & large amount of starch
for local use in India, notably a wild arrow root which grows
in the jungles. The starchis of excellent quality. In many
other parts, the natives also lay under tribute for the same
parpose the young roots of the Palmyra palm, which are
rich in starch. At Goa, a farina is prepared from the wild
palm, and in Mysore from the sago palm of Assam (carryota
urens) which yields a sago little if at all inferior to that of
the true sago palms of the Malay countries. Less nutritious
and palatable sagos are also obtained from the Talipat palm
in Ceylon, and the Pha@niz farinifera which grows on the
Coromandel coast.
The most generous of starch producers, however, are the
trae sago palms,of which two species (sagus konigit and sagus
l@ois) are chiefly cultivated. Though most abundant in the
eastern parts of the Malay archipelago, these palms are
found throughout the Moluccas,New Guinea, Borneo and the
neighboring islands,and as far north as the Philippines. The
yield is immense, three trees affording more food matter than
an acre of wheat, or six times as much as an acre of potatoes.
As the trees propagate themselves by lateral shoots as well
a8 by seeds, a sago plantation is perpetual. Wallace shows
that ten days’ labororitsequivalent in money will put a man
in possession of sago cakes, the principal if not the sole food
of the natives, enough for a year’s subsistence. A single
tree contains from twenty-five to thirty buehels of pith,
which, with a little breaking-up, will yield from six to eight
hundredweight of fine starch.

Upwardsof 20,000 tuns of sago pith are annually converted
into commercial sago by the Chinese at Singapore. The
finer quality, known as pearl sago,is prepared in great quan-
tities by the Chinese of Malacca, something like 250,000
hundredweights being sent therefrom to England alone.
The manufacture of tapioca is also largely carried on at
Singapore and at Penang, 75,000 hundredweight being sent
to England annually from the former port, and 10,000 from
the latter.

Japan sago i made from the pith of a fern palm (cycas
revoluta), which yields a large quantity of sago-like starch.

Another starch.-yielding plant, now extensively cultivated
in the East, is the tacca pinnatifida, known throughout the
South Sea islands as pia. The tuberous roots resemble po-
1atoes, and are largely eaten in China and Cocbin China.
When raw,the tubers are intensely bitter and acrid,but these
objectionable qualities are removed by cooking. The starch
is of fine quality, much valued for invalids, and the yield is
liberal—30 per cent. The South Sea tacca grows on high
sandy banks near the sea, and yields a starch equal to Ber-
muda arrow root,.-when carefully prepared.

In other Pacific islands, certain species of aurum are also
utilized for starch, the one most extensively cultivated
(eurum esculentum) being known as taro. The natives of
Tahiti distinguish thirteen varieties, doubtless the result of

artificial selection. The tubers, which weigh from two to four
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pounds, each yield as much as 33 per cent of starch, com-
bined with a blistering bitter principle which is destroyed by
heat. Our familiar Indian turnip, with its acrid flavor
belongs to the same family of plants.

Among the otherstarch-producing plants, extensively cul-
tivated for food in tropical countries, and which are destined
to add immensely to the food supply of colder climates, are
yams, bread fruit, and bananas, including the variety known
as plantains. The last fairly rival the sago palm in afford-
ing the maximum amount of food for the minimum amount
of labor. The yield to the acre is, in bulk, forty-four times
that of potatoes, and the proportion of starch is somewbat
greater. The fruit is also richer in other elements of nutri-
tion, so that the meal prepared by drying and grinding the
plantain coreresembles the flour of wheat in food value. It is
easily digested,and in British Guiana is largely employed as
food for children and invalids. The cost of preparing plantain
meal cannot be great, and the supply might be unlimited.
The proportion of starch is 17 per cent; in bread fruit it is
about the same; in yams it rises to 25 per cent, but is hard
to extract, owing to the woody character of the roots.

&
A 4

FAILURE OF PATENT EXTENSION SCHEMES.

We are glad to be able to state that the Senate Committee
have agreed to report adversely upon the application of the
sewing machine monopolists, for extensions of the Wilson,
Aikens and Felthausen, and Wickersham sewing machine
patents.

Adverse reports are also announced on the Tanner car
brake, Rollin White pistol, and Atwood car wheel.

The following cases were deferred until next session: Nor-
man Wiard’s boiler attachment to prevent boiler explosions,
and Butterworth’s patent burglar-proof safe.

SCIENTIFIC AND PRACTICAL INFORMATION.

RESPIRATION OF PLANTS.

Vegetables, it is well known, exhale carbonic acid in the
dark. M. Deherain states the curious fact that if a certain
mass of vegetables thus acting be compared with a like mass
of cold blooded animals, the exhalating energy will be found
to be the same in both cases. This is another of those odd
coincidences which seem to level the distinction between the
two great organic kingdoms.

DIFFUSION BETWEEN MOIST AND DRY AIR THROUGH
POROUS EARTH.

If a partition of porous earth separates two gases of dif-
ferent densities, an unequal diffusion takes place across the
dividing body ; the current of denser gas is more abundant
than the other. M. Dufour has recently investigated the
question as to what takes place when two masses of air of
the same temperature, but containing unequsl quantities of
water, are substituted for the gas. He finds that there is
still unequal diffusion, and that the most abundant current
passes from the dry over to the moist atmosphere. This
diffusion depends on the tensions of the aqueous vapor on
the two sides of the porous partition.

GAS LIGHTING BY EI’ECTRICITY.

A new preumatic gas lighting apparatus, now being intro-
duced by Mr. Asahel Wheeler, of Boston, Mass., was recently
tested at Providence, R. 1., with satisfactory results. A current
of compressed air is transmitted from a central engine to di-
aphragms at the burners, the moving of which turns on the
gas, which'is then lit by an electric spark. Forty lights
were kindled and extinguished simultaneously with great ra-
pidity. Itis stated that by this device all the street lamps
in a city may be lit by the movement of a single lever; at
any certain point.

BEER.

The National Brewers’ Congress recently met in Boston,
Mass., and from the report of the proceedings, we glean the
following statistics of the industry in this country. A
steady increase in the consumption of beer of a million bar-
rels per annum shows that, the more people drink, the more
the appetite for drink increases. The capital invested is
stated as $89,108,230; 1,113,853 acres of land are required to
produce the barley, and are cultivated by 83,753 men ; 40,099
acres are devoted to hop culture, requiring the work ot 8,020
people; and 3,566 hands are employed in the malthouses.

MILK FROM SWITZERLAND,

The American process of condensing milk, invented by the
late Gail Borden, of Texas, has been everywhere copied in
Europe. Large works have been erected in Switzerland, and
cows that feed in the finest Alpine pastures now furnish excel-
ent milk for the city of New York. The agents are Messrs.
Dadley & Co., 153 Chambers street.

P
A 4

EvERY condition in life has its advantages and its peculiar
pources of happiness. It is not the houses and the streets
which make the city,but those who frequent them ; it is not the
fields which make the country, but thoge who cultivate them.
He is wigest who best utilizes his circumstances, or, to trans-
late it, his surroundings ; ard happiness, if we dcserve it, will
find us, wherever our lot may be caat.

@

In the proposed railway up Mount Vesuvius, the enginé;
which is fixed at the bottom of the plane, sets two drums in
motion, round which the metallic cable is wound, by means of
whioh the trains are drawn up and let down simultaneously.

A railway trainlately arrived at Algiers, Africa, from Oran
six hours behind time, the cause of the delay being that the

rails were covered with a thick layer of locusts.
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IMPROVED WIND WHEEL AND WATER ELEVATOR.

Irregularity of motion, oscillation of turning table and
vane, unavoidable use of small wheels on the main shaft
preventing the transmission of quick motion when the same
is needed, liability to get out of repair, and excessive cost.
are objections to the employment of wind power, which the
inventor of the device herewith illustrated claims to have
overcome. The fans are centrally pivoted to two circles,
which constitute portions of the frame of the wheel, and
the bearings for the main axle rest upon stationary posts. A
is a weight attached to a rod which traverses the shaft and
is pivoted in a sleeve which slides back and forth between
the arms. Tothe sleeve are attached jointed
rods which are connected with guides, at B, so
that, as the sleeve passes back and forth, the
rods are given an inward and outward mo-
tion. Near the outer extremity of the latter
are placed systems of small rods, C, jointed
together to form parallelograms, operating on
the principle of lazy tongs. From each of
these extend three arms, one passing through
the outer circle and carrying a ball, D; the
second pivoted to the inside cornerof one fan,
at E, and the third similarly secured to the
outer corner of the other adjacent fan, at F.
The rods, G, connect these fans with those
next to them, so that one shifting rod, with
its lazy tongs, governs a set of four fans,
which move through the same space at the
same time.

In order to stop the windmill, the weight,
A, is removed, when the balls tend to bring
the portions of the lazy tongs to a position at
right angles with the shifting rods, and hence
the fans, to a right angle with the wheel.
The fans, it is stated, move with equal fa-
ciliy in strong er light winds, no greater
force being required to operate them than is
necessary to overcome the friction of the dif-
ferent bearings. The power is, besides,
through its application diagonally across from
the inside corner of one fan to the outside
corner of the other, transmitted to the best
advantage. For large wheels, we are in-
formed, hydraulic presspre is used to equal-

ze the motion.

The water elevator consists of a series of
buckets, H, which are pivoted, a little above
their centers, between every two links of an
endless chain or band which passes over two
pulleys, one at the bottom and the other above
the well. The bottom of the bucket swings
in, and a projection thereon takes againstthe
upper shaft as the vessel is carried over. This
causes the latter to empty, with little splash,
into the conduit provided, in which the water
is conducted to any desired point.

It will be seen that the construction of the
apparatus denotes considarable strength, as it
is built on the plan of a wagon wheel, the
fans serving as spokes. The inventor states
that it is almost impossible to blow it to pieces.

The machine, combined with a pump and
also with the elevator described, was exhibi-
ted at the Kansas State Fair, last fall, and
received five first premiums, and also com-
mendatory notice from the State Board of
Agriculture.

Patented March 17, 1874. For information pertaining to
manufacturing or royalty, or relating to purchase of wheels,
address the inventor, Mr. J. N. Dietz, Salina, Saline county,
Kansas.

MACHINE FOR TURNING CRANK PINS AND JOURNALS
OF LOCOMOTIVES,

In this apparatus, for the engraving of which we are in-
debted to the Belgian
Bulletin du Musée, the
tool is fixed immedi-
ately against the pin or
journal by four strong
screw bolts, a, and is
set in motion by the
driving pulley, f, to
which a belt is carried ;
centering on one side
is effected by the point, _
b, and on the other, by
the ring of the pinand
the annular piece, c.

The tool, d, which
acts on the cylindrical
surface, is placed on

Scientific dmerican,
Treatment of Gold Fish,

Seth Green says this as to the proper care and treatment of
gold fish: Never take thefish in your hand. If theaquarium
needs cleaning, make a net of mosquito netting and take the
fish out in it. There are many gold fish killed by handling.
Keep your aquarium clean, so that the water looks as clear
ag crystal. Watch the fish a little, and you will find out
when they are all right. Feed them all they will eat and
anything they will eat—worms, meat, fish wafer, or fish
spawn. Take great care that you take all that they do not

eat out of theaquarium; any decayed meat or vegetable in
water has the same smell to fish that.it has to you in air.

1t

your gold fish die, it is attributable, as a rule, to one of three
causes—handling, starvation, or bad water.

®
A g

Asiatic Handsaws.

Handsaws in America and England have the teeth pointed
from the handle, while in Asiatic countries and in Greece
they are made with teeth pointed the other way. The latter
must be operated by pulling them, the former by pushing.

the circumference of a
tool carrier, ¢, whichis
rotated by the pulley,
f, through the cog
wheel,g. The advance
motion of the tool, pa-
rallel to the axis of
the pin, is gained by

MACHINE FOR TURNING CRANK PINS AND JOURNALS OF LOCOMOTIVES.

means of a screw, %, at the rear extremity of which is fixed
a wheel, m. Each time that this wheel etrikes a shoulder, ,
the screw turns, and the support, %, advances with the tool.
The working of the apparatus is readily understood from the
illustration.

In delicate work, and where very fine small saws are used,
the Eastern saw is the best.

The Orientals differ from us in
setting the teeth of the saw also. They turn a group of a

dozenone way, and the next group the other, while we a.\-'

ternate, one on one side, the next on the other.
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Improvements in Bleaching.

M. Pierre Isidore David, a French chemist, has invented
the following processes :

Chlorine in the gaseous state is produced in a closed recepta-
cle by one of the ordinary methods, for example, by the ac-
tion of an acid on chloride of lime diluted with water, and
is conveyed by a tube into a chamber containing the articles
to be bleached, the sides of such chamber being constructed
of a transparent material in order to permit the entrance of
light, which assists considerably the process of decoloriza-
tion. After an interval, varying with the nature of the ar-
ticles to be bleached, he sends into the chamber a rapid cur-
rent of carbonic acid gas, obtained by any
of the well known processes. The appa-
ratus in which the carbonic acid is genera-
ted communicates, however, with a vessel
containing liquid ammonia, the fumes of
which combine with the carbonic acid, and
are conveyed into the chamber, where the
two gases neutralize the hydrochloric acid,
and accelerate the decolorization of the ma-
terials contained therein. The ammonia
should be contained in a vessel of such a
shape that the evaporation surface of the
liquid can be augmented or diminiched ac-
cording to the quantity of chlorine em-
ployed.

In the second process, permanganate is
obtained by the action of peroxide or bin-
oxide of manganese on lime aided by beat,
preferably in the following manner: One
part by weight of peroxide of manganere
and three parts of quick lime in powder are
mixed together and submitted to-a red heat
for about threehours. When the heat has
been continued for one hour, however, a
rapid current of carbonic acid is passed
through the mixture and continued till the
completion of the process, the object being
to superoxidize the compound. The per-
manganate of lime thus prepared is placed
in a closed receptacle, which communicates
by a tube with the bleaching chamber, com-
mercial sulphuric acid is gradually added,
and ‘‘ ozonized oxygen ” is evolved. In or-
der to accelerate the evolution of this gas,
the inventor adds a vegetable acid in quan-
tity equal to the oil of vitriol, acetic acid
being preferably used.

-In the third process, M. David employs
phosphorus and acetic acid. The produc-
tion of ozone by means of phosphorus in a
moist atmosphere is well known, but the
quantity thus obtained is very small. By
causing air which has been previously forced
through acetic acid to bubble through the
water containing the phosphorus, the pat-
entee’ has discovered that the quantity of
ozone is considerablyincreased. The ozone
is conveyed to the bleaching chamber in tke
same manner a8 before described, the air
being forced through the liquids by means
of a fan or any other of the well known
methods of obtaining a current either by
pressure or exhaust.

The fourth process consists in the use of
chalk, alum, and sulphuric acid. A satura.
ted solution of alum is prepared at a tem-
perature of 140.160° Fah., into which powdered chalk is
thrown, about equal in weight to the alum employed ; sul-
phuric acid is then added, and the gas evolved is conveyed
by a tube to the bleaching chamber, where it effects the de-
sired object.

It will be seen that in three of the four processes chlorine
is dispensed with, and the formation of hydrochloric acid
avoided. When the articles are removed from the bleach-
ing chamber, it is de-
sirable to expose them
for a time to the ac-
tiou of the atmo-
sphere in order to re-
move the characteris-
tic smell of ozone.
These processes are
claimed by M. David
to be applicable to the
~ decolorization of raw
or worked materials,
especially those whicd
from their sbape or
nature do not admit
of immersion in li-
quid; they are also
specially adapted to
thebleachingof books,
papers, and engrav-
ings. Oils and fatty
matters may be decol-
orized by them ; alco-
holic liquids may be
“improved”or “aged,”
as it is called, by the oxidizing properties of the ozone; fer-
mentation may be arrested and unpleasant flavors removed ;
and they may be speedily converted into vinegar or acetic
acid. M. David asserts that his processes will be found more
economical than those at present adopted.
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EFFECTS OF AIR PRESSURE ON ANIMAL LIFE.

A sgeries of brilliant and remarkable experiments have re-
cently been conducted in France by M. P. Bert, haviog for
their object the determination of the influence of changes in
barometric pressure, either augmentations or diminutions,
upon animals. The author, in submitting theresults of hisin.
vestigation, states that both men and inferior animals which
live on elevated land are submitted to a pressure the weakness
of which, in proportion to that at the sea level,cannot be with-
out its effect upon their organizations. Important cities, in
fact, exist at altitudes above 9,600 feet, and the high plateaus
of Anahuac, Mexico, are populated by thousands. Thereare,
besides, industrial pursuits which require workmen to labor
in a strongly compressed atmosphere
in submerged _caissons, as are employed
in bridge building, in the operation of
sinking wells, in the descent of diving
bells, and in pearl], coral, and sponge fish-
ing.

Indescribing the discoveries of M. Bert,
to the experimental demonstration of
which we sball shortly pass, it is neces-
sa'y first to remind the reader that the
actual tension of the oxygen in the air
which we breatheis equal to one fifth that
of the atmosphere, since the gas consti-
tutes 0-21 of the composition of the lat.
ter. Now this tension may be increased
by compressing the air, so that air con-
taining 42 per cent of oxygen will cor-
respond toordinaryairat two atmospheres
pressure, and soon, relatively, upwards.
Inversely the tension of a semi atmo-
sphere, equal to 14'8 inches of mercury,
will be 10 5; of one third atmosphere, 7,
and thus dowp. .

The researches of M. Bert show that
the atmospheric pressure never acts by
any mechanical or physical influence, as
has been heretofore supposed, butgolely by causing the ten-
sion of the oxygen to vary, and hence the conditions of the
combinations of that gas with animal blood and tissues-
When the pressure decreases, animals and vegetables are
menaced with death by simple suffocation, due to a privation
of oxygen. When the opposite state of affairs occurs, death
likewise supervenes, due to the poisonous effect of the ex-
cess of oxygen.

In the following description, the experiments upon the re-
sults of diminution of pressure are detailed, and in a suc-
ceeding article we shall notice the investigations bearing upon
the effects of opposite conditions. In order to experiment

upon large animals, M. Bert, constructed the apparatus repre-
sented in Fig. 1. A A’are large cy-
linders containing heavy glass win-
dows. B is another cylinder, in
which a vacuum is formed. C is a
bell glass in which, by means of B, a
vacuum may be instantly produced.
R R’ are cocks communicating with
the cylinders; r, d, and 8 are other
cocks for removing blood, etc. At a
a’ are the thermometers, and at m m’,
manometers. The boiler shown at
the left operates a steam air pump,
which, in connection with the appa-.
ratus, produces low pressures of air
in the cylinders.

In order to determine the gases in
the blood, a dogwasfixed on a sort of
semi circular frame (Fig. 2), which
fitted exactly into one of the cylin
ders. The carotld artery being ex-
posed, a tube was conducted there-
from and carried tothe exterior of the
cylinder. By suitable devices the
blood could be drawn at any moment
without causing coagulation or allow-
ing the surrounding atmosphere to
eunter the artery. The drawing was
done by the operator outside, by means
of a graduated syringe, and the gases
were removed from the fluid by a pe-
culiar pump.

From numerous analyses thus conducted, it appeared that
below a pressure of 21°4 inches there was an incggasing di-
minution of the oxygen in the blood. From 20 volumes of
oxygen to 100 volumes of blood at the above barometric
hight, the decrease proceeded as follows: 17'5 inches, 16
volumes; 13'6 inches, 12 volumes; 97 inches, 10 volumes;
6°4 inches, 7 volumes. In other words, below 117 inches
the arterial blood is poorer in oxygen than ordinary venous
blood.

A very striking experiment showed clearly that the suffo-
cating effects were due to the preponderatinginfluence of the
tension of the oxygen and not to the almost null results of
barometric pressure. A sparrow was placed under a bell
glass, in which a gradual depression was produced. Thebird
appeared very ill at 97 inches, and fell apparently dying at
7'8 inches. Normal pressure was then re-established by ad-
mitting oxygen. The bird recovering, further depression
was proceeded with, when the same effects did not take
place until from 702 to 5°8 inches. Oxygen again admitted
caused a second revival, and, finally, it was shown that the
diminution might be carried to 2'7 inches. without killlng
the animal,

Not content with thus proving the truth of his theories

upon lower animals, M. Bert, in order to determine the sen-
sations experienced, entered the cylinder himself. At a
pressure of 175 inches, he experienced the sickness known
a8 mal de montagne accompanied by nausea and weakness,
the pulse increasing from 60 to 85 beats. At this moment
he admitted and breathed an artificial atmosphere contain-
ing 75 percent of oxygen. Instantaneously the illness dis-
appeared, and the pulse returned to its normal condition,
The investigator remained in the cylinder without inconve-
nience when the barometer marked 9-7 inches. This corre-

sponds to a hight of 28,320 feet, a point above that at which
Glaisher, in |his celebrated ascent, fell senseless, and equal
in altitude to the highest mountain peak on the earth.

BERT'S APPARATUS BR NOTING EFFECTS OF AIR PRESSURE.

It would appearytherefore, that, through M. Bert’s dis-
coveries, explorers will be enabled to ascend elevations hith
erto deemed inaccessible, and aeronauts to penetrate regions
of our atmosphere where life, under ordinary conditions,
cannot exist.

European Ordnance.

The United States Government,being in quest of a system
of rifled ordnance, sent a naval mission to Europe four
years ago to inspect the chief gun factories in the principal
countries in Europe, and to report upon the systems of ord-
nance in course of manufacture. This has resulted in two
quarto volumes, containing 640 pages of matter, the best

MODE OF PLACING ANIMALS IN BERT'S AIR CYLINDER.

half of which is devoted to the ordnance produced in Great
Britain and the remainder to the Continent. Considerable
discrimination has been shown in selecting salient points
for detail, and much impartiality in describing the merits of
the various systems, both of construction and of rifling, etc.
Admitted to the principal factories of Europe, the American
naval mission made good usa of eyes and ears, and the re-
sult is a compilation of varied information which only needs
an index—strarge omission—to prove of great service both
to the manufacturer and to the artillerist.

Amongst the factories visited in England : Woolwich, the
London Ordnance Works, Whitworth’s, Jarrow, Barrow-in-
Furness, and Low Moor are duly honored, the system of
construction at the Royal Arsenal and by Messrs. Vavasseur
being carefully detailed ; while the treatment of the ore at
Jarrow and Low Moor, etc., is carefully described, as well
a8 the production of steel by Firth and by Whitwo;:;b, Our
gunpowder factories, dockyards, iron plate rollimg, torpe-
does, and naval organization are not forgotten. 'Our own
naval men may learn from their United States brethren some
important facts connected with their own weapons, which
have hitherto been shut up in the archives of the War De-

partment. It is, however, when the naval mission passes to
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foreign ordnance factories that interest is chiefly awakened,
Little is known in this country of foreign ordnance, except
that nearly every country in Europe has obtained Woolwich
guos and projectiles for experimental comparison with their
own,and they one and all haverejected both the zonstruction
and the rifling in favor among English soldiers. Holland
does, it is true, import Armstrong (Woolwich) guns and pro-
jectiles forits few ships of war: but its army adopts the
French breech loader. Fora time the Austrian naval arma-
ment was divided between Krupp’s breech loaders and Arm-
strong’s (Woolwich) muzzle loaders, but the short life of the
latter has led toits being discarded. France, which has
fallen behind the race of ordnance construction, gave the
Woolwich system a patient and ex-
haustive trial, with the like result.
Italy is striving manfully to work out
a system of its own. Russia and Ger-
many have given themselves over un-
reservedly to the Krupp system.

All heavy ordnance are now built
with steel barrels, this material be-
ing found best capable of withstanding
erogion from the powder and indenta-
tion by the shot. Butmuchdivergency
occurs in the mode of supporting the
barrel by exterior layers of metal.
Woolwich obtains support by coiling,
round thesteel barrel, bars of wrought
iron. Vavasseur supports the barrel
by shrinking on hoops of steel, so re-
gulated that thefirst layer of hoopsshall
not come into serious operation until
the elasticity of the barrel has been de-
veloped. Krupp, who has been gradu-
ally assimilating his construction to that
of Vavasseur, first by abandoning block
steel for the breech, and then abandon-
ing it for the chase, stillmakes the bar-
rel much thicker at the inner end than
is found desirable in this country, and so shrinks on the out-
er hoops a8 to cripple the elastic action of the barrel. The
French have adopted a system of construction which would
be tolerable enough in conversion of old cast iron guns into
rifled ordnance of an inferior order, but is without any merit
but cheapness in new pieces. A steel half barrel is imbed-
ded in cast iron,and further supported by steel hoops over
the powder chamber. By this means the elasticity of the
steel half of the barrel is crushed, and a joint with cast iron
formed in the interior. The idea was, probably, taken from
Parsons’ system of converting old smooth-bore cast iron guns
into rified ordnance, which was tried in France with most
marked success. But if so, we can hardly think the new
plan an improvement on Parsons’
method of inserting a full length
steel barrel into the old cast iron
bore, and supporting the powder
chamber by steel jackets in contact
with the barrel

The Palliser conversion differs
from the Parsons,chiefly in employ-
ing a barrel of wrought iron, a ma.
terial too soft to endure large
charges or the hammering of loose
heavy projectiles. But the strangest
system of converting cast iron
smooth bores into rifled ordnance is
that adopted in Holland, of lining
the bore with bronze, a soft material
quite incapable of withstanding the
beat and rush of gases evolved in
the combustion of large charges.

Belgium employs a cast iron bar-
rel, supported, from breech to trun-
nions, by two tiers of steel rings or
hoops. But as this country bas no
navy, it does not require very heavy
ordnance, and its experience in this
direction is not so great.

Next to the material and system
of construction, the question of
breech versus muzzle loader demands
attention. Recent experiments have
shown that an enlarged powder
chamber, in permitting a reduction in length of the cartridge
and thus placing a1l the powder more nearly equidistant to
the point of ignition, improves the combustion, and adds
largely to the velocity and striking force of the projectile.
This enlargement of the diameter of the cariridge beyond
that of the bore can only be attained by breech loading. The
plan of closing the breech originally adopted in this country,
having proved very faulty, the principle was discredited,
and the rystem absndonsd. But wherever the naval mission
of the United States went on the Continent, they foand
breech loading in favor, so that of all the considerable States
of Europe, England, stands alone in its use of muzzle load-
ers.

The difficulty of preventing the escape of gas at the breech
naturally increasés with the amount of gunpowder and
weight of shot employed. But it would appear vhat the
Broadwell riog [an American invention], now generally in
use with the heavier breech loaders or the Continent, and in
a modified form used by Vavasseur in this country, appears
effectual to that end. Krupp’s breech closing arrangement.
is free from all the objections which led to our discarding
the Armstrong system, and deserves the commendation given
it by the naval mission.
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The real difficulty in ordnance lies, however, in the pro-
jectile. To contrive a projectile which can be driven most
rapidly out of the gun, without wriggling in the bore, with
its center coineident with the axis of the piece, and with the
minimum of strain upon itself and the gun, while receiving
the impress of a rotation proportionate to its length, has ex-
ercised many minds. Though the lead-coated projectile of
Krupp has many excellences, high velocity or great pene-
tration cannot be amongst the number, inasmuch as the drag
through the barrel resists high speed, and the peeling off the
lead coat in passing through armor impedes perforation.
Vavaeseur’s copper-ringed projectile would compare favora-
bly in both these aspects. And either would ensure a far
steadier passage through the barrel, aud therefore more
equable powder pressures,than the balancing studs of Wool-
rwich. France appears to have adopted copper rings on the
projectiles for its new breech loaders. Objection may be
taken to the overhang, unsupported at either end of these
shot; but as the ring bites the grooves above as well as be-
low, there is none of that balancing movement which is pres-
ent wherever a windage shot touches the bore only at the
two studs beneath and is free all round its body. If the
long iron bearing and centering devices, employed in muzzle
loaders by Vavasseur, Scott, Lancaster,and Whitworth,could
be efficiently employed in breech loaders, we should expect
higher velocities and better penetration than from any com-
pression system of rifling. The difficulty s not insur-
mountable of preventing these windaged projectiles over-
shooting their seat when loading from the breech. With-
worth has breech loaders on his-system, but of small caliber,
where the difficulties are small, and we can hardly accept
this evidence as alone decisive in favor of the employment
of windaged shot in breech loading ordnance.

The dispassionate tone adopted by the naval mission of
the United States in describing the ordnance of Europe lends
weight to their impartial descriptions and very reasonable
recommendations ; so that, whether we adopt their conclu-
sions or not, we cannot but listen respectfully to their sug-
gestions. The sum of their recommendations is that the
Vavasgeur system of construction is the best in Europe; the
Parsons system of conversion, most suitable for old guns.
Breech loading cannon being universal except in England,
the breech closing arrangement of Krupp, with the Broad.
well ring for ‘ gas check,” is regarded as best for adoption,
while projectiles should have the copper rings of Vavasseur.

The Woolwich system is honored in being made the stan-
dard of comparison with that of the civilized world, with
the result, however, of being declared inferior to the Vavas-
seur and Krupp; and the concluding paragraph of this ex-
tensive report is reserved for a condemnation of the studded
projectile in favor at Woolwich, which is the chief offend-
ing cause that has landed us in such artillery difficulties that
Rear Admiral Sherard Osborn, C. B.,F. R. 8, says: ¢ I, for
one, do not desire to take any share of responsibility in the
great gun flasco, which, I fear, awaits us on the commence-
ment of a war with a first class naval power.”—Iron.

The Education of Artisans.

Since the application of steam as a motive power for the
production of almost every commodity required by man,every-
thing seems to be wanted in a hurry; and for smart, intelli-
gent workman of every craft, a continually increasing demand
isplainly observable. Butin nearly every calling thorough-
ness has been hitherto sacrificed to the impatience of custom-
ers, and we seem to_bscome the more pressing the quicker we
are served. The consequence is that the mechanical arts are
cut up into branches, and the artisan, who should know all
about his business,is made a mere expert at oneé particular part.
Whatever a workman is quickest at like a machine, that he
is kept to; and as long asheearnsa living by that one thing,
it is ten to one if he ever seeks to know any more. Were he
compelled to turn his hand to other parts of his business,
he would have to occupy in a useful way, in order to quali
fy himself for the performance of task by which he earned
much brain work, he is the more easily led into idle pas-
times, in which he often indulges to excess. His compara-
tive prosperity makes him consequential. If he were made
his daily bread. But this being secured to him without
to feel that on the completeness of his abilities depended
the bread which he is in the habit of earning by the repeti-
tion of a mere mechanical performance, which through con-
stant practice becomes of no troubleto him, his mind would
receive a new stimulant with each different job, and study
would be the result.

Being thus compelled to see for information, his mind
would beled into the parts of true knowledge in the search,
and, once fairly started on that road, he would not be long
until he could discern sound argument from bombast. There
is much talk at present about technical education; but be-
fore the attainment of it will bear any fruit, the system of
parceling out must be changed. When a boy is apprenticed
to the tailoring trade, if he proves any way smart at making
a vest, he never will get the chance of making trousers;
and if he be quick at the latter, he will never be asked to
put a stitch in a coat. What is the use of teaching the
theory of any trade in schools with such a practice in ex-
istence ?

In the building trade, we have masons or stonecutters who
are not expected to set the stone they have wrought; wallers
who turn no arches; bricklayers who dress or set no stones;
and hundreds who could notread a drawing or get out a
mold by which to work. Among those who are ealled
joiners, we have men who make sashes they could not hang,
and who never saw a ‘“mouee” in tkeir lives. We have
“fixers ” who, as a rule, make nothing they put up; and
¢ framers ” who would not be able to perceive the same angle
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in two different positions. We have “staircase hands ”’ who
affect to despise everything else connected with the construe-
tion of a building, and who, as arule, look upon themselves as
gods of wood, although they never made a circular headed
sash in the whole course of their existence. @~ Well planned
houses suffer in their erection through this practice; for the
‘“ bench hand, ” who has been kept for a number of years at
what he can do quickest, is often necessitated to turn in with
a crowd of ‘“ fixers ” and scrape away as best he can.

Considering the present system, it would appear that, with
most builders, profit alone is the alphaand omega of every
undertaking. Itlooks asif they do not care whether a house
stands or falls,after it has been built and theirgainscounted in-
to the bank. Very few have any considerations for the wel-
fare of those whom they employ; and consequently, there is
little or no reciprocation. The workshop, which ought to be
conducted on the principle of a school where technical instruc-
tion is imparted, as well as for the fabrication of an article
which brings a profit, is very often superintended by a man
chosen more for his driving qualities than for his informa-
tion.

It isseldom thata man capable of imparting whathe knows
is met with in such positions, and the generality of men in
charge are cross and intemperate in their language, instead of
beingkind and considerate. As Lo receivinginstruction, men
are left very much to themselves to pick up that which they
would sbonerand better understand if explained by a man
competent to do-so. The language used by the generality of
foremen, too, is very often the most abusive and sometimes
revolting, such as no man aspiring to are spectable position in
society should be heard giving utterance to. The susceptible
dull youth of one.and-twenty is sneered at if he chance to
ask the foreman a question concerning his work, and mulcted
out of money, or wheeled into paying for beer, for the infor-
mation which he receives from his older fellow. Capitalists
should look after these practices, and apply a remendy, for one
or two hours’ prefatory instruction or forethought often
saves a great amount of labor. Those whg eannot see before
them lose much time groping their way, #hd obviously the
lo#s is to the employer. It is often said*hat the workers are
nnt expected to be thinkers. In fact, the remarkis frequent-
ly made: ‘‘You are paid for working, sir, not for thinking,”
addressed as a reprimand to those who gave such a reason
for being caught, as the man in charge might suppose, wast-
ing the employer’s time. This is, too, without the least inquiry
concerning the truth of the assertion. The result of this sys-
tem is that men who would otherwise seek to become intelli-
gent and useful in a general sense, lay down their minds to be-
comeexpertatone or two things, and inmany casessharponly
at whatis called ‘‘ shaping,” thatis, by their bustlingabout
and wielding their tools juggler fashion,making people believe
they are qualified for anything. To be sure, this kind of tact
shows a knowledge of human nature on the part of the person
who emplovs it, and the present system is the chief cause
that ]enm:.ny to resort to it; but also shows the weak-
ness, s:p@kiciality, perhaps vanity, of those who are the
victims.

It it were the practice that the foreman was bound to call
his apprentices and men together once or twice a week,
say for an hour, or even half an hour, at a time, and
give them a lecture during working hours upon some tech-
nical subject, hundreds would be very thankful, and willing to
subscribe to the expense. After working hours, very many
working men do not like attending lecture halls forsucha
purpose, and they would bes more at home in a class got up
specially for themselves, and particularly when it would be
taugnt where every practical appliance necessary for demon-
stration was close at hand.— T'he American Buslder.

Oorvrespondence.

Horse vs, Steam Power.
To the Editor of the Scientific American :

I see that, on page 346 of your current volume, W. F. W.
asks which is most efficient, & two horse steam engine or two
borses weighing 2,000 1bs., when used in an endless railway
power. The answer to this query states that usually an en-
gine of one horse power will do more work in the same time
than one horse could do, with the advantage that the engine
would not get tired.

I desire to statethat, fram numerous statistics from Epg-
lish and French authorities for a century past, together with
over thirty years’ experience in the application and use of
animal power as a substitute for manual labor, and numer-
ous and exhaustive trials with all motors, especially horses
and steam power, I am satisfied beyond a possibility of
doubt that any two good work horses, of two thousand
pounds weight, can walk eight hours each day at the rate of
about 1§ miles per hour upon a moving plane at an inclina
tion of from 13° to 15°, without fatigue or injury,forsix days
per week for their natural working life; and this, upon a
well designed and constructed endless railway power, will
cause them to exert an average constant power equal to
about 82,600 foot pounds per minute, or equal to 2¢ horse
power; from which must be deducted for friction of such
power (by actual results) from 11 to 15 per cent, which re-
duces the force transmitted and utilized to,say, 77,550 foot
pounds per minute, or 88,775 foot pounds per minute for
each horse, or 1-176 horse power net, transmitted. These
data are partially taken from the reports of trials by the
United States Agricultural Society and the New York State
Agricultural Society during the past ten years.

In regard to small steam engines, I have always allowed
and dedacted (for their own friction) 25, 80,35 or 50 per cent
from tbeir rated power for six, four, two, and one horse
steam engines respectively; and a long experience has con-
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firmed in my mind the correctness of this reduction. With
poorly designed and poorly constructed horse powers or
steam engines, the results would be lessened, while almost
invariably the expenses of operating them would be en-
hanced in a like ratio.
Albany, N. Y.

HORACE L. EMERY.

The Mlnlu'lppl River.
To the Editor of the Scientific American:

Having noticed within the past year a number of schemes
to relieve the shipping of the bar at the mouth of the Missis-
sippi river, I intend to bring before the government a plan
for carrying vessels, not over but through the bar, in the fol
lowing manner: I would build a propeller to draw as much
water as the largest ship that will be required to be towed
through the bar. She should be as short as possibie, in
order to be easily manipulated and not require too much
ballast to get the required draft. In or near the bottom of
her hold,I would place & sufficient number of immense force
pumps, to be worked by steam. I would have five iron dis-
charge pipes, of nine inches diameter, to discharge their
water through the steamer’s cutwaler, one above the other,
well down below the mud line. The two lowest pipes are to
point slightly down in order thatthe water will pass under
the boat when she is in motion. The pipes are to come
flush with the outside of the boat and to be reduced to a
diameter of six inches at the point of discharge, to give the
water velocity. Then I would have three seven inch dis-
charge pipes, contracted to five inches atthe mouth, on each
bow, one above the other, well down under the boat and
pointing down and forward at an angle of 30°. Then I
would have a row. of seven inch discharge pipes about 10 or
perhaps 15 feet apart, along the whole length of the boat on
each side, well down under her sides and pointing down
and forward atan angle of 30°. Those pipes are to be con-
tracted at the mouth to five inches diameter. I propose also
one six inch pipe to discharge its water down through or
alongsidethe keel, well forward under the bow. The feed
or suction pipesare to take the water as near the surface as
possible, in order to use clear water.

I believe such a boat would tow any ship or steamer
through the bar at the mouth of the Mississippi river with
perfect ease and safety. She would bhave a perfect volcano
under her, constantly bursting up through the mud and sand
and leaving behind her an immense channel. And as she
would be constantly tearing the bar to pieces, the ebb and
flow of the river would in & great measure remove the bar
altogether. I think there is no plan by which the obstruc-
tions can be so cheaply overcome, as one such boat will do
all the towing both in and out of the river.

A powerful force pump put on board of the steamers run-
ning above New Orleans, to throw a powerful stream or two
un-er their bows, would be a great assistance to them in get-
ting off sand bars, where they often get stuck fast.

Prerque Isle, Mich. SIDNEY COOK.

Prices of Gas.
The following are the current rates for gas paid by con
sumers, per 1,000 feet:

Albany.............. $2.50 Rochester.......... $3.50
Baltimore........... $2.75 St. Louis........... $3.25
Boston.............. $2.50 Syracuse........... $3.25
Chicago............. $337F Troy................ $325
Cleveland........... $2.50 Washington........ $3.66
Concord............. 3.20 Hamibon.......... $3.00
Harlem 3.00 Kingston .......... $3.50
Lowell.............. $2.75 London, Canada.... $3.00
Manchester.......... $2.70 Montreal........... $2.60
New York........... $2.75 Quebec............ $2.80
New Orleans........ $3.00 Toronto............ $2.50
Oswego......c..oovnnn $3.50 ’

A writer in the Boston Cultivator finds that most of the
ro-called strained honey sold in bottles is composed as fol-
lows: Cane or other sugar is melted in a decoction of slip-
pery elm bark in water. Some manufacturers use, instead
ofelm, a solution of gum arabic and starch, to give it con-
sistency and save sugar; but this last does not resemble
honey so much when dropped, as it lacks the stringy ap-
pearance. These mixtures, with or without the addition of a
little cheap Cuban honey, are flavored with essence, and the
mess is ready for sale. The only true way to obtain real
honey is to buy it with the comb.

To DESTROY Momns.—;r?m Tyson, Washington City,
gives the following method for making pills to destroy moles:
Make a stiff dough of corn meal, mixing with it a small quan-
tity of ®senic. Make a hole with a finger in the runways,
drop in a Jump of dough about the size of a marble, and then
cover over with a lump of earth to exclude the light. After
the first rain, go over the field again and deposit in all freshly
made roads. I once concluded to plant a piece of sandy
bottom land in sweet potatoes; but as it was much infested
by moles, my success depended on first exterminating them.
A few doses of arsenic given in the way described brought
about the desired result, and it was a very rare circumstance
tosee thetrack of a mole in this piece of ground during the en-

tire summer.
_—————————

CHARGES FOR MACHINE TOOLS A QUARTER OF A CENTURY
Aao.—The following is interesting as showing the cost of
work done on machine tools twenty-five years age. We give
the charge per day for use of tools: Large boring mill,
$17.50; medium boring mill, $12; large punching machine,
$25; heavy lathe, $15; small lathe, $5 50; large drill, $8;
medium drill, $4.50; large planer, $7.87}; medium size
planer, $5.83%; forge (with smith and helper), $10; small
forge (with smith and helper), $5. Machinists received from
$1.95 to $2.15, and boiler makers, from $1.75 to $1.90.
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PRACTICAL MECHANISM,

NumMBER [II.
BY JOSHUA ROSE.

THE SPRING TOOL.
Fig. 16 is a spring tool, which is specially adapted to fin-

Fig 15,
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- T0P VIEW

ishing sweeps or curves, and may be used on either wrought
or cast iron, or brass; the only difference in shape required

to fit it for such various uses is to give it less top rake for

cast than for wrought iron, and less for brass than for either.
The fulcrum off which it springs is at the point, @, because
that is the weakest part (since the cutting edge, B, is at a

leverage to @); the line of spring of the edge, B, is therefore

in the direction of the dotted line, C, which is away from its

cut, so that it will give way to the metal rather than spring

into it, which causes it to recede from the harder and spring
into the softer parts of the metal, rendering its use unadvisa-
ble except for finishing curves, which it will do more smooth-

ly and cleanly than apy other tool, especially when necessity

compels it to be held far out from the tool post.
BORING TOOLS,

Standard bits and reamers have superseded the use of
boring tools for all special and many other purposes, but there
are numerous cases where a boring tool cannot be dispensed
with, especially in repairing sheps and for promiscuous
work.

The boring tool is very subservient to spring in conse-
quence of its cutting edge being in most instances far out
from the tool post, and also from tha slightness of the body
of the tool when used to bore holes of a comparatively small
diameter.

It should, when used for wrought iron, always be placed
so that its cutting edge is a little below the centerof the hole,
in which case the bottom of the body of the tool is liable, in
small holes, to bear against the bottom of the hole, unless
the cutting part is made to be alittle below the center of the
body of the tool, rendering it rather difficult to grind on the
top face; it is not, however, imperatively necessary to grind
it there, since it can be shurpened by grinding the side faces ;
and the advantage gained by being enabled to get, into a giv-
en sized hole, a stouter tool than otherwise could be done,
and, as a result, to take deeper and more nearly parallel cuts
(for these tools generally spring off their cut at the back end
of the hole, leaving it taper unless severallight cuts are taken

out) more than compeneates for the extra wear of the tool,

consequent upon being able to grind it upon one part only.
Fig. 16 represents a section of a boring tool, as above de-
scribed, for use on wrought iron.
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of thetool; B is the cutting part, and C is the outline of the

hole to be bored.

Very little bottom rake need be given to the tool, so that,
when it springs from the pressure of the cut, it cannot enter
the cut deeper than is intended, bezause of the ride rake

coming into contact with the side of the hole.
ever, possess & maximum ef top rake.
Boring tools for cast iro

It may, how-

little above the center.

the cutting part, and C the outline of the hole.

owest point of the top face, possesses negative top rake, and
a corresponding tendency to scrape rather than cut keenly.
The point, B, should always be above the center of the hole,
go that, in springing, it will spring away from and not into
its cut. Less top rake is required, if the point, B, of the

a ig a gection of the body

require less top and more side
rake, and to be placed at the center o6f the work or even a
For brass, the catting point, B,
should have no top rake; and if the tool jars or chatters, as
frequently occurs in cutting a groove, it must be made as
shown in Fig. 17, a being a section of the body of the tool, B,
B, being the

cuttingedge is ground so as to be used for screw-cutting than
if for taking plain cuts.

When the skin of the metal to be cut is unusually hard, as
frequently occurs in cast iron, the shape of the cutting part
of the boring tool must be such that its point will enter the
cut first, so that it cuts the inside and softer metal. The hard
outside metal will then break off with the shaving without
requiring to be cut by the tool edge, while the angle of the

required to break the shaving. A tool of this description is

1'718. {

represented in Fig. 18. a is the point of the tool, and from
a to B is the cutting edge; the dotted lines, ¢and D, repre-
gent the depth of the cut, ¢ being the inside skin of the metal,
supposed to be hard.

The angle at which the cutting edge stands to the cut
causes the pressure, due to the bending and fracturing of the
shaving, to be in the direction of ¢, which keeps the tool point
into it cut; while the resistance of the tool point to this force,

break away.-

keen tool loses its edge more quickly than one less keen.
The reason for taking the rake off the top of a tool is that.
if it were taken off the bottom, the cutting edge would not
be so well supported by the metal, and would have a tenden-
cy to scrape, which rule applies both to inside and outside
cuts. For brass work, top rake is never applied, because it
would cause the tool to jar and cut roughly, bottom rake
alone being su%::ient to give a tool for brass the requisite
keenness. s
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Fig. 19 shows a front tool for brass, concernihg which no-
thing requires to be said, except that it cannot be made too
hard, and that the top face must have negative rake when
the tool point is held far out from the tool post.

SIDE TOOLS.

Side tools for iron are subject to all the principles already
explained as governing the shapes of front tools, and differ
from them only in the fact that the cutting end of the tool
is bent around to enable the cutting edge on one eide to cut a
face on the work which stands at right angles with the
straight cut. A front tool is used to take the straight cut
nearly up to the shoulder, then a side tool is introduced to
take out the corner and cut the side face.

A side tool, whose cutting end is bent to
the left, as in Fig. 20, iscalled a left-handed
side tool, and one which is bent to theright,
a right-handed side tool. The cutting edges,
a and B, should form an acute angle, so
that, when the point of the tool is cutting
out a corner, either the point only or one
edge is cutting at a time, for if both of the
edges cut at once, the strain upon the tool
causes it to spring in.

The form of side tool shown in Fig. 20is

J’zj 20.

can be got in: and in the event of a side
face being very hard, it possesses the ad-
vantage that the point of the tool may be
made to enter the cut first, and, cutting be-

the latter to its cut, as shown in Fig. 21.

ﬂﬂ
-

|17

sz 2l

O

TOP VIEW

a is the cutting part of the tool; B is a shaft with a collar
on it; ¢ is the side cut being taken off the collar, and D is
the face, supposed to behard. The cut is here shown as be-
ing commenced from the largest diameter of the collar, and
being fed inwards so that the point of the tool may cut well
beneath the hard face, D, and so that the pressure of the cut
on the too! may keep it to its cut, as already explained, but
the tool will cut equally as advantageously if the cut is com
menced at the smallest dismeter of the collar and fed out
wards, if the skin, D, is not unusually hard.

For cutting down side faces where there is but little room
for the tool to pass, the tool shown in Fig. 22 is used, a be-
ing the cutting edge. Not much clearance is required on the
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cut will keep the tool point into its cut from the pressure

'reséting upon the cut, fro_m a to B, causes the hard skin to

When a cut is being taken which is not sufficient to clean
up or true the work, less top rake must be given, as a very

that moat desirable for all work where it

neath the hard skin, fracture it off without
cutting it, the pressure of the shaving on the tool keeping

side of this too), the keenness being given to it by grindin3

Pgz2.  ropvew ,

SIDE VIEW

away the edge, C, so that the top face, from C to a, is an in-
clined plane, a being the apex. This tool should be so placed
that the point, B, cuts a little the deepest, and the cutting
edge at the point, D, is clear of the cut, the only considera-
tion with reference to it is how much rake to give it on the
face, from C to @, which should be less for cast iron than for
wrought iron, and more when the metal is soft than when
it ishard. Its spring does not'affect it to any degree, since
it springs vertically and in a line with the face of the cut,

and not laterally and into it.
The best form of side tool for cutting brass is the diamond
point, presented in Fig. 23, a a being the cutting edges. It
requires but little side rake upon

_Z”l' 29 & either the top or side face, and, when
] e hetrd far out from the tool post,
should have the rake taken off the

SECT/ON xr B. top to prevent it from epringing. In

grinding it, grind omly the end
(rounding off the corner slightly), so
a8 to preserve the bend upon the end
of the tool, which is placed there to
give it clearance. It will take a pa-
rallel cut equally as well as a side
one, and for Fmall work can be used
to advantage for both purposes.

Vibrations of Liquid Surfaces.

Barthélemy has subjected to investigation the undulations
which are produced upon liquid surfaces when these are
thrown into vibration. The best results were obtained
when the vessel of liquid was placed upon the resonant case
of a tuning fork. Similar results were also obtained upon
the sounding board of a piano. In this way the surface of
the liquid assumed a fixed condition of elevation and de-
pression, the result of uniform vibration over its entire
area. Rectangular vessels give two sets of brilliant lines
parallel to each side, formed by the ridges of the waves.
Between these are less luminous lines produced by the
hollows. Bright points are formed at the intersections of
both. Asthe movement dies away, the lines parallel to the
shorter sides disappear first, leaving those parallel to the
longer; though sometimes components of both are left,
forming zigzags diagonally across the surface. From his
experiments Barthélemy deduces the following laws: 1st,
the breadth of the undulations is inversely as the number
ot vibrations; and 2d, the distance between two lines pro-
duced by the same fork is independent of the density of the
liquid. The figures given by circular masses of liguid con-
sist of equidistant circular lines intersected by radii equally
equidistant, thus giving trapezoidal forms with curvilinear
bases. If the fork touches the vesrel, a cross of no vibra-
tion appears, corresponding to the nodal lines of this vessel.
As the vibration ceases, two opposite sectors dimappear and
the two alternate ones remain. By placing sand on the
surface of the mercury and then covering it with water, cir-
cular lines are formed and also the crossof no vibration, the
eand gathering in heaps at the vibrating parts. Triangular
vesgels give lines perpendicular to the sides, forming
brilliant hexagons, the centers of which are the angles of
fainter hexagons, having the radii of the first set for sides.
Asthe motion lessens, only one set of lines persists, and the
surface is covered with rectilinear waves perpendicular to
one of the bases. Elliptical vessels give figures of exceed-
ing beauty, the lines having reference to the two axes of the
ellipse. The author calls attention to the general characier
of these wave surfaces. In the basin of a fountain, in the
waves of the sea, these forms are recognized. Even in the
sand on the sea bottom they can be traced. Certain lines
thus made gave on measurement 2'6 vibrations per second.
They may be seen 300 feet from the beach and at a depth
of 25 or 30 feet. So, out of the water, the sand cn
the beach was found to have taken these forms, thus sug-
gesting that the air itself was capable of similar vibration.
80 also clouds are arranged often in parallel bands, being
being then considered a precursor of fine weather. Even in
geology, the author thinks certain regular and equidistant
foldings of stratified rocks evidence of analogous vibrations.
The ventral segments of a liquid vein, M. Barthélemy
thinks, are produced by the vibration of the liquid mass
upon which it falls reacting.upon it. And he makes an
ingenious application of these facts to account for the phe-
nomena of stratification produced by electric discharges in
rarefied media.~—An. Chim. Phys.—American Journal of
Sctence and Arts.

g

L. P. 8. says ‘“I have run a piece of machinery in rawhide
boxes for fourteen years without oil ; it is good yet and runs
at 4,600 per minute. I put it in while soft, and let it remain
untildry.” [We are glad to receive notes of this kind, giv-
ing results of actual practice. Nearly every one of our read-
ers could send some information that would be valusble.]
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STEVENS' IMPROVED HINGE.

The invention represented in our engraving is a hinge,
which is shown applied to the door of a safe, for which pur-
pose it is especially well adapted. Upon the casing or body
of thesafe is cast, or otherwise attached, a socket, A, into
which passes the pin, B. The latter is held in place by the
screws shown in the sectional view, Fig. 2, and which have
their heads within the safe. In order to remove the door,
these screws are taken out ;and a punch, pushed down the oil
hole, C, speedily forces out the pin, B, in case the sameshould
stick. The top of the door is then moved out a little, when
the lower hinge, D, is readily lifted out of its socket, E. F
is s set screw, provided to preventthe door from sagging as
the tenant of the lower hinee w=rr~a—~v-y

This invention is quite simple and easily applied, while it
appears to be substantial and secure. Patented December
30, 1873, by Mr. Wm. F. Stevens, of Melrose, Mass., who
may be addressed for further information.

IMPROVED PATENT GANG SAW TABLE.

This is an inventionspecially adapted to meet the wants
of users of flooring machines, who have found difficulty in
supplying material, sawn in strips from mixed widths of
boards, fast enough to keep the floorer in operation. A
good machine of the latter description should plane and
match from ten to twelve thousand feet, broad measure, of
four to six inch flooring, in ten hours; but it is hardly possi-
ble for a man to saw more than from six to eight thousand

Scienfific dmerican,

strips and carry them forward, thus acting also as feed roll-
ers to guide the stripstruly through the machine. The up-
per roller is made yieiding by the application of the weight,
G. It will be observed that no feed rolle:s are used to hold
the lumber before the same reaches the saw ; and by such ar-
rangement, the operator;is enabled to see, when the end of the
timber is placed upon the table, whether the sliding saw or
gage should be removed, so that all the material in the plank
may be utilized.

The arrangement of two rows of notches, into which the
hand leversare dropped to hold them securely in any posi-
tion, will be readily understood from the illustration. The
feed is driven from the saw arbor, so that a elip of the dri-
ving belt checks the feed correspondingly.

Though the machine is designed especially for planing
mills, we are informed that it can be used as a strip machine
in small saw mills, and the method of holding and moving
the movable saw can be advantageously used on all the dif-
ferent makes of gang edgers. The gage can also be ap-
plied to the ordinary single saw table. The speed is from
2,500 to 3,000 revolutions per minute, and we learn that over
20,000 feet of dimension stuff can be made in a day from
miscellaneous lumber, and a much larger amount from stock
boards.

Patented August 12, 1873. For machines address the Erie
City Iron Works(sole manufacturers of the apparatus for the
United States), or George Carroll & Brother, Erie, Pa. For
right to manufacture in Canada, address John McIntosh, To-
ronto, Ontario.

The Welding of Iron.

When two pieces of ice are rubbed against each other, fu-
sion take place between the surfaces of contact, at a temper-
ature below zero. As soon as the pressure ceases, solidifica-
tionis again produced and the pieces are welded together.

It seems to me that the welding of iron is & phenomenon ex-
actly similar. The two pieces of iron are brought to a white
heat, that is to say, more or less near to the fusing point.
The repeated blows of the hammer, or the pressure of the
rolls, lowers the point of fusion and causes a superficial lique-
faction of the parts in contact, and thus welds the masses to-
gether; and this, because, like water, iron dilates in passing
from the liquid to the solid state. ~Many other metals are
gimilarly endowed ; they all therefore may be welded like
iron, if other conditions donot come in to oppose the mani-
festation of this property. Platinum welds easily at a white
heat because its non-oxidizable surface, like that of ice,
takes on a superficial fusion. To weld iron successfully, it
isnecessary that its surface should be clean, that is, free from
oxide. Iron containng phosphorus welds more easily than
pure iron, because its point of fusion is lower. Steel, which is
more fusible still, welds at a lower temperature than iron,
but the process isa more delicate one. Silver, too, like iron
and platinum, has the property of expanding when it solidi-
fies; but as it melts at a cherry red heat, it is easier to form
itby casting than by welding. Bismuth and zinc are always
included in the same class; butthey are go very brittle near
their fusing points that no one would think of attempting to
weld them either by hammering or pressure. Iron in weld-

feet, into strips, in the same time and over a single saw.
Hence it is either necessary to buy strips
prepared at the saw mill (and these are
rarely accurately sawn), have two saw
tables for the floorer, or else not work the
latter up to its full capacity, none of
which are economical operations. Made
on an ordinary saw table, strips are pro-
duced in vaiying sizes ;and perbaps after
some hours work, not enough of any one
8'ze can be sorted out to keep the match-
ing machine at work, thus involving
changing the apparatus so frequently as
to prevent its performingits fullamount
of labor.

The device illustrated in the annexed
engraving is claimed to meet the require-
ments above indicated. It isable to pro-
vide a supply sufficient to keep two
matchers constanty at work. Two saws
are used for slitting the lumber into
strips of suitable width, one of which,
A, is secured upon the arbor rigidly, and
the other, B, is attached to a sliding and
revolving sleeve and collar. Thissleeve
is provided with grooves to receive Bab-
bitt metal, and works within a journal
box which slides with it, and, besides,
has a longitudinal channel to receive the
feather by which it is made to revolve
with the shaft while still sliaing freely
along the same. The lower part of the
box is provided with a downwardly ex-
tending arm, at the end of which is an
eye to receivea guide rod, which extends transversely across |
the machine, A mortise is made through the arm, between
the box and the eye, to receive a lever which is pivoted at
one end to the frame and terminates at the other with a
handle, C, convenient to the operator. By means ofithislever
the arm, and with it the sliding sleeve and saw, B, is moved
nearer to or further from the fixed saw, A, in order to govern
the distance between said saws, and hence the width of the
strip. At D is a gage which may be adjusted to any desired
distance from the screw, A, by means of the hand lever, E
which communicates with a sliding sleeve traveling on a
guide rod, which sleeve is suitably connected with the gage.

Tke carrying or guide rollers, shown at F, grasp the sawn

ing, therefore, only follows the example of water.

CARROLL'S PATENTLIGANG SAW TABLE,

The fibrous state of iron is not a normal and regular one
All crystaline iron, if the crystals are not too hard, breaks
with a fibrous structure, if time be given, in the breaking,
for these crystals to be drawn out into fibers. Iron which is
fibrous is only ironin which the primitive crystals, surround-
ed by very thin films of slag—and thus separated from each
other—have not been welded together during the rolling, but
have been elongated into wires. A barof such iron resembles
a bundle of wires in its resistance to fraction, but it breaks
with a granular fracture when exposed to a transverse blow,
suddenly applied. —M. Jordan.

[JuNE 27, 1874.

DAVIS' IMPROVED HYDRANT,

The hydrant represented in the annexed engraving is
claimed to prevent freezing and waste of water. It is of du-
rable construction, and is self-closing. The valve is not lia-
ble to become choked with dirt, as the passage of the water

e )
£
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)

serves to clean the orifice, while the pressure of the fluid
keeps the valve down.

A is a cylinder or chamber, sunk in the well and provided
with a piston, B, the rod of which connects with the handle,
C. D is the eduction pipe, having a suitable discharge noz-
zle, as shown. To this pipe is attached a guide plate, E,
Fig. 1, which may be adjusted to various elevations by means
of a clamp screw. Onthe piston rod is a fixeddisk, between
which and the plate, E, a spiral spring, F, is extended. The
latter,being stretched when the hand lev-
eris depressed and the piston, B, raised,
will retract and throw down the piston
into place as soon as the force on the
lever is remitted. G, Fig. 2, isa gravi.
ty valve, having a subjacent slotted
tube and an upper head working in a
guide. As the piston rises, the valve is
carried up until the slotted tube re-
ceives, through the inlet pipe, H, a sup-
ply of water, which is then forced up
through the eduction tube, D, and dis-
charged. The chamber, A, is thus kept
always in a condition to receive the
wat:r that maybe left in the tube, D,
after the flow has ceased from the
spout.

I is a leather or flat flexible ring that
i3 secured to the valve by a metal ring
or pin, and which acts,in case of gravel
or other. obstruction settling between
the valve and its seat, as an auxiliary
valve, being forced by the pressure of
the superincumbent water to coverany
crevice made and to form a watertight
joint.

Patented through the Scientific Ame-
rican Patent Agency, April 28, 1874.
For further particulars regarding sale
of patent rights, licenses, etc., address
the inventor, Mr. John T. Davis, 1,212
Eleventh street, Southeast, Washing.
ton, D. C.

WIRE WoRrMS.—These are found in the greatest quanti
ties in fresh new loam, just brought from the field, and such
goil, when used for valnable plants, should be carefully ex-
amined, and the wire worms crushed; their brownish red
bodies are easily seen. Mr. Tillary writes to the Garden that
plices of potatoes or lettuce stems will likewise emtice them
where they are numerous.  The slices should be placed un-
der ground, and then frequently examined. He saved a bed
of seedling gladioluses that were planted in some new loam,
which, he found afterwards, swarmed with wire worms, by
placing slices of potatoes and lettuce stalks in the ground af

For a marking fluid, use coal tar dissolved in naphtha.
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ter he found that some of the plants were flagging.
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THE ROYAL GARDENS AT CASERTA, ITALY.

Most of our readers are familiar with the chief featuresof
the Italian school of landscape gardening, the broad plateaus,
the artificial lakes and waterfalls, and especially the formal-
ity of shape shown in trimming the edges and rows of trees.
Of the pleasure grounds attached to the palace of Caserta,
the country residence of the late King of Naples, we here-
with publish a view. extracted from 7% Garden. Our con-
temporary, in deecribing the scene, says: ‘‘ You enter throngh
a huge royal palace, which seems admirably suited for ac.
commodating several regiments of life guards, when the
soene depicted in the illustration meets the eye—the huge
cascade facing a distant hill covered with evergreen oak.
Good as the engraving is, it can give little idea of the enor-
mous length of these garden waterworks, long and well
constructed stone reaches of deep clear water, broken here
and there by falls, which are embellished by a rich display
of sculpture and statuary. But, before reaching the water-
worke, we have to traverse a very large space by habit called
a garden, but which is simply a huge expanse of turf, on
which stands clumps and squares, and avenues of trees. We
have to approach these closely to see what they are composed
of, for all are either clipped or mown, or in some way muti.
lated, till they lose all individual character,and merely form
irregular walls of vegetation. Under one of thefalls, there
is a vast covered way, with well constructed rocky walks and
walls, and here the maiden-hair fern grows everywhere as
freely as meadow grass; it ventures out from the moist and
shaded grottoes, and creeps into the eyes and ears of the
spouting sea monsters outside in the sun—the only trace of
life or Nature near. The distressing effect of all this gradu.-
ally passes away, for one of relief, as the base of the great
ifregular (but also artificial) cascade is reached, till the eye
dwells happily on the hills around, densely garlanded with
evergreen oak. All thiskind of art comes from allowing the
space intendgd for a garden to be converted into an open air
gallery for the exhibition of architecture, sculpture, etc.,
mostly of a mediocre, and often of a feeble or ridiculous
character. Let us not, however, delude ourselves into the
belief that, in creating such scenes, on either a large or small
scale, we are making a garden. There is at Caserta, how-
ever, an example of one phase of real gardening which will
repay the visit. Itis what is called the English garden, a
large piece of diversified pleasure ground, with many trees
allowed to assume their natural development. Towards the
end of the last century this garden was planted, and with a
very happy result. The great geometrical district, so to say,
gives one an idea that the region is not a fertile one; this is
at once dispelled on entering the English garden. The ce-
dars, cypresses, and deciduous trees have attained great size
and beauty, and grow in stately groups, with open spacesbe-
tween, so that their forms may be seen. Here is the first
camellia ever introduced into Italy, where the plant is now
so abundantly grown, and whence we get most of our new
varieties. It is a specimen of the single red, now in full

THE ROYAL GARDENSAAT CASERTA,ZITALY.

bloom, and about 20 feet high and 15 feet through. The
camphor tree is seen in fine health here, in specimens nearly
50 feet. The garden is enriched by some grand cork trees,
which may give many visitors a fair idea of whata noble
tree this oak is when fully developed. The trees are huge
in stem, picturesque in their branching, and about 80 feet
high. Some of the scarcer pines attain much perfection
here, a8, for example, the Mexican (p. Montezuma), which is
60 feet high.

The Possibilities of Future Discovery.

A striking illustration of the popular lack of scientific
reasoning is to be found in an editorial which recently appeared
in the New York Herald as follows:

“The wildest imagination is unable to predict the discoveries
of the future. For all we know, families in the next century
may pump fuelfrom the river and illuminate their houses
withice and electricity. Iron vessels, properly magnetized,
may sailthrough theair like balloons,and a trip to the Rocky
Mountains may be made in an hour. Perhaps within fifty
years American grain will be shot into Liverpool and Calcut-
ta through iron pipes laid under the sea. By means of con.
densed air and cold vaporengines,excursion parties may travel
along the floor of the ocean, sailing past ancient wrecks and
mountains of coral. On land the intelligent farmer may turn
the soil of a thousand acres in a day, while his son cuts wood
with a platinum wire and shells corn'by electricity. The mat-
ter now contained in a New York daily may be produced ten
thousand times a minute, on litile scraps of pasteboard, by
improved photography, and boys may sell the news of the
world printed on visiting cards, which their customers will
read through artificial eyes. Five hundred years hence a
musician may play a piano in New York connected with in-
struments in San Francisco, Chicago, Cincinnati, New Orleans
and other cities, which will be listened to by half a million of
people. A speech delivered in New York will be heard in-
stantly in the halls of those cities ; and when fashionable audi-
ences in San Francisco go to hear some renowned singer, she
will be performing in New York or Philadelphia.

In (he year 1900 a man may put on his inflated overcoat,
witha pair of light steering wings fastened to his arms, and
go to Newark and back in an hour. All the great battles will
be fought in the air. Patent thunderbolts will be used instead
of cannon. A boy in Hoboken will goto Canada in the fami-
1y air carriage to see hissweetheart, and the next day his fa-
ther will chasten him with a magnetic rebuker because he did
not return before midnight. The time is coming when the
Herald will send a reporter to see a man reduce one of the
Rocky Mountains to powder in balf a day. Skillful miners
will extract gold from quartz as easily as cider is squeezed
from apples. A compound telescope will be invented on en-

tirely new principles, so that one may see the planets as dis-
tinctly as we now see Staten Island. Microscopes will be
made so powerfal that a particle of dust on a gnat’s back will
appear larger than Pike’s Peak. And marvelous progress will

be made in psychological and mental sciences. Two men will
set in baths filled with chemical liquids. One of them may
be in Denver and the other in Montreal. A pipe filled with
the same liquid will connect the two vessels, and the fluid will
be so sensitive that each may know the other’s thoughts. In
these coming days, our present mode of telegraphing will
ba classed with the wooden ploughs of Egypt, and people will
look back to steamships and locomotives as we look back
to sailboats and stage coaches.”

MEDICAL NOTES,

Cholera.

There may come another cholera scare this year; certainly
there will come one before many years. Some doctors think
the scare worse than the disease. At any rate, the nervous
depression produced by reading and hearingalarming stories
isa well proven semi-cause of death, by diseases which af-
fect the nervous system, whether alone or conjointly with
other disorders; and sometimes light ones are aggravated to
the bitter end by imaginary fears. Knowing the force of
this fact, as all experienced people do, it seems a happy thing
to find an antidote, as far as cholera scares are concerned, in
the following statement: Dr. Blakiston says,in the London
Medical Times and Gazette, that it has been fully proved in
the Paris hoaspitals that cholera is not communicable by
the breath of the patient, or by contact with his body
during life or after death. Most of the ‘‘ stiffs,” as they are
called in technical vulgarity—that is, the subjects of dissec-
tion—were for many months victims of cholera in Paris,and
yet no doctor and no student caught the disease. Therefore
let no timid person have any fear about the infection of air
or touch, but remember that the germs of cholera have been
proved to be propagated through the dejecta (voidingsin any
way) which come in contact with water or food, possibly
with air much breathed, though this is not fully shown.

Valerian in Diabetes.

Dr. Bouchard says extract of valerian is a powerful agent
in diminishing the elimination of urea and waste of tissue
geen in diabetes. Headds a curious fact, observed in long
practice among the Indians of Lower California. The war-
riors, before entering on an expedition, go through a course
of valerian regimen for a month, to get themselves into a
fatigue-supporting condition. This fact suggests another,
concerning the Peruvian Indians, who are able to go with-
out food for five days, under a burdensome journey, when
well supplied with the juice of the plant, so extensively
used inthat country, called coca. It seems to us that coca
and valerian might be used in thickly settled countries as ar-
ticles of medical nutrition, to say nothing of their possible
value as substitutes for food of the common sort among the
very poor.

Poisoning by Hydrate of Chloral,

Inthe case of a man who took six drams of chloral to com-

mit suicide, electricity was first used to induce regular
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breathing, and then subcutaneous injections of nitrate of
strychnia to stimulate the heart’s action. Finally the pa-
tient awoke, quite refreshed, thirty-two hours after swallow-
ing the chloral.

A Good Disinfectant,

A very weak solution of permanganate of potash is an ex-
cellent disinfectant for light purposes, such as rinsing spit-
toons, neutralizing the taint of diseased roots, cleansing the
feet, and keeping the breath from the odor of tobacco smoke.
Permanganate is not poisonous.

A Preventive for Lead Poison.

Any soluble salt of lime (if plaster of Paris or gypsum is
used, there should be added a little saltpeter orsal ammoniac)
in the most minute quantity prevents the oxidation of lead
in contact with water. Therefore it would be well to put a lit-
tle chalk into wells which have leaden pipes, also in leaden
beer pipes and other conduits,if people will use them. Per-
haps it would be better to dip leaden pipes in a moderate so-
lution of sulphuric acid (oil of vitriol) before using, and to
dip the common soldered tin cans for fruit in the same, in
order to form an insoluble coating of sulphate of lead. For,
all wiseacres to the contrary, every good chemist knows that
lead is easily oxidized ;by pure water, and still more so by
water containing carbonic azid; and since lead is a cumu-
lative poison, a very little of it at a time, taken into the sys-
tem for weeks, months, or years, will be sure to produce
some ugly disease, like neuralgia, painter’s colic, hardened
liver, or paralysis, the frequent foe of the aged.

Improved; Mustard Poultice.

The Medical Brief says: In making & mustard plaster,use
no water, but mix the mustard with white of egg, and the
result will be a plaster which will draw perfectly, but will
not produce a blister, no matter how long it is allowad to re-
main.

Angwmesthesia.

At Bellevue Hospjtal, bromide of potassium, 80 grains pre-
vious to administering sulphuric ether and the same dose as
soon as the patient can swallow after the administration, is
now regularly resorted to. The effect is to prevent the vor.-
iting which so commonly follows the use of ether.

THE CONVENTION OF THE CIVIL ENGINEERS.

The sixth annual convention of the American Society of
Civil Engineers was recent]y held in Tammany Hall in this
city. About 100 delegates appeared, representing the prin-
cipal cities in the country. Colonel Julius W. Adams,Presi-
dent of the society, presided; and in the course of the pro-
ceedings, & memorial was adopted urging upon Congress the
neceseity and importance of a series of complete tests of
American iron and steel. We give below abstracts of the
papers read.

Captain James B. Eads said that

UPRIGHT ARCHED BRIDGES

can be more economically constructed for railroad purposes
than is possible with the suspension system, no matter what
the length of span may be. He said that it is entirely prac-
ticable to brace the upright arch more effectually, and with
equal, if not greater, economy,than is possible by any known
method of stiffening suspension bridges. By any method of
girder construction hitherto known,it is impossible to span a
clear opening of 500 feet with less than three times the dead
weight of the arch in the proposed system, with equal
strength of girder and with the same material and allowable
strain.

The objection to the combination of wood and iron in
bridge construction, owing to the difficulty of repairing the
bridge, does not exist in this method. In all others, the
wood is either under tension or compression, and therefore
difficult to be removed without endangering the stability of
that arch, or of any other one of the series; for it is plain
that,if any temporary weight were placed on the floor which
would equal the weight of the cords to be removed, the equi-
librium of the whole series would be undisturbed by their
removal so long as the whole bridge remained unloaded. In
repairing, it would never be neceseary, however, to remove
any one cord entire at once, but only to replace such pieces
as were found defective.

Mr. Francis Collingwood read a paper on the

ANCHORAGE OF THE EAST RIVER BRIDGE.

The front face of the Brooklyn anchorage is 930 feet back
from the center uf the tower. The length of the bageis 132
feet, and extreme width, 119 feet 4 inches. It consists of a
timber platform of three feet thickness, thoroughly bolted.
Below this platform are bearers, placed longitudinally with
about nine feet spaces,the bottom of these being at the level
of high tide in the East River. The extreme size of the ex-
cavation at the bottom was 122 feet 4 inches wide at the
rear, 112 feet and 4 inches at the front, and 135 feet long.
This space had to be excavated entirely to & uniform level
before the foundation could be started; and the problem
was to 8o support the banks as to effectually prevent damage
to surrounding property, and at the same time not have the
bracing interfere with the free movements of workmen, or
with lowering or placing the timber and stone in position,

All materials for the anchorage had to be brought 1,000
feet through crowded streets from the dock at the river,and
it was also desirable to transport the same from the excava-
tion to the yard at the pier for storage.

The form of the masonry throughout is in plan the same
as that of the foundation, the stone work being set back 18
inches all around from the edge of the platform. Thereare
a series of offsets at the bottom, but its general form in ele-
vation is that of a truncated pyramid with sides battering
above ground half an inch per foot rise The top of the ma-

sonry is also the grade line of the bridge, and has an eleva-
tion of 89 feet at front, and 85 feet 9 inches in the rear. The
front portion is divided into three parts. The central of
these will support and contain the two central anchor chains.
Between this and the two exterior walls are spaces arched
over to support the roadway above. Sinze diagonal braces
could be used, this determined the use of two lines of through
longitudinal bracing and six lines of through transverse
bracing. At the intersections of the main lines, square tim-
ber piles were driven, before the excavation was begun, to a
depth of about three feet below tide. The excavation was
then started at the highest point, and the first stringer, etc.,
put in. After this was well under way, the second range of
sheeting was started on the opposite side and ends, and be-
fore the pressure had become severe the braces between the
heads of the piles were put inin each direction. In this way
the work was carried down progressively, the excavation in
the central portion being in every case the last removed.

THE EXCAVATION.

In driving the lowest rangeofsheeting, greatdifficulty was
found in penetrating the fine, compacted sand below the wa-
ter line. After trying several devices, it was decided to use
a water jet. For this purpose a small rubber hose was pro-
vided, having a three quarter inch jet from pipe four feet long
for a nozzle. This was attached to the city works, and by its
use the planks were forced down very readily. Six inches
below tide’ was the average depth driven. To overcome the
last two feet of the-excavation, it was necessary to pump the
water out of the pit; and the question arose as to the size
of pump required. Tosolve the question appropriately the
following experiment was tried: A piece of 18 inch sewer
pipe was set down into the rand at the bottom of the pit. The
sand wasthen removed from theinterior and the water bailed
out. The time and depth below and top was then noted, and
when nearly filled the time wasagain noted, together with
the increasein hight. The average head under which the
water entered did not exceed six inches, and it was thought
that this would probably be as great as it couldever be
around the sheeting, and, taking the relative perimeter of the
two as a basis, to be pumped about 80 gallons per minute.
At a time afterwarde, when the pump was in regular working,
the amount discharged was found to be 60 gallons per min-
ute. This method would no doubt be safe in similar cases
whereno springs in the bottom were to be apprehended. The
maximum pressure upon the sand underneath, caused by the
completestructure, will be about 4 tuns per square foot.

The only remaining point of interest was the method tak-
en to lower the four anchor plates into the pit. These were
massive castings, 17} feet by 16 feet and 2} feet deep (over
all), and weighing 53 tuns each. For this purpose, an
excavation 20 feet wide, with slope of two to one, was made
in the rear, and a hole cutthroughthesheeting. In this tim-
ber ways were laid, and two sticks were also bolted to each
of the plates, for sliding pieces. They were then lowered by
tackle without trouble.

Abstracts of several other interesting rapers will be given
in our next.

Metallic Bedsteads.

The works of Mr. 8. B. Whitfield are situnated in Watery
lane, in the Coventry road, Birmingham, Eng. They are
called the Gladstone works, and occupy about 8,000 square
yards, of irregular parallelogram, and are built on three of
the sides.

First, we go into the cutting shop. Here the angleiron,
round irons,and rods are cut into the lengthsrequired for the
parts of the bedstand. Asmany as200 or 800 differentlengths
are required for the various parts. The rods are brought
in bundles, and are cut by a machine worked by steam, as
raany as five rods being cut by one movement of the catting
press. These are for scrolls and other ornamental parts of
the bedsteads. When the angle rods have been cut, they
are then stamped straight by hand-worked presses. They
are next passed tolads by whom they are studded, and
on these studs the laths are put when the bedstead is made
up. All these processes are executed with great precision,
as allthe parts of the same kind of bedstead are interchange-
able, and the greatest exactitude is required in every part of
the work.

From the cutting shop we pass to one of the galleries, of
which there are two overlooking the casting shop. In the
first gallery the rods, having been cut and studded, are
brought to be bent into the various forms required by the
pattern. This process is exceedingly simple. The pattern
for the scroll or other design is placed in a vice and the rods
are placed around it, the iron lengths used being either
plain or bended, according to the design. In this gallery the
iron is bent into shape for the bands or the bottoms of the
bedsteads. In every case the work has to be done with
great nicety, as every one must correspond with the rods
with which they are to match. This department is very
properly named the bending gallery, and every visitor will
be struck with the beauty of many of the curves produced,
and the elegance of many of the designs and patterns.

After having been bent, the various parts of the head and
foot are taken into the casting shop, which is, of course, on
the ground floor. These are placed on a frame, and the end
of each of the parts is placed in a chill; in some elaborate
patterns more than twenty chills are used. Into these chills
is poured the molten metal, and from the pattern cast in
them is produced the flowers, knobs, and other ornaments
which are seen at the various points of jéinture. As seen
as this process has been performed, we have a head or foot,
as the case may be, completely produced. Thisis the method
of casting all the parts together, the invention of which pro-
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duced quite a revolution in the trade. As soon as the metal
is poured in, the chills are opened, and the work is ready fof
chipping. This process is done by hand, and by it the cast-
ing is cleaned of all superfluous bits, and thus made ready
for the next operation. In this part of the premises all the
casting is done. The sockets, into which the dovetails and
ends of the angleiron are placed, are cast on the corners of
the posts. This is done while the parts are stillin the frame.
The furnace is funnel-shaped in the inside, and is charged
with coke and pig iron in the proper proportions, and the
metal is taken from it in pots and carried to the various
parts required by the casters. The casting finished, and the
work chipped of the bits of metal which are left by the cast-
ing, it is ready for japanning and painting.

Before passing to this part of the works, we visited the
stock room. This is not so called from its containing the
stock in the ordinary name, but in a technical sense. A
stock in a bedstead manufactory is a die or pattern, for pro-
ducing the ornaments for the tops of the pillars and other
parts of the bedstead. In fact a chill may also be called a
stock, as both are patterns and dies by which the ornamental
parts are produced.

In the top gallery, folders, chairs, and cabinet bedsteads
are made. Here we saw some which would either serve for
a chair, a sofa, or a bed. As a chair, you can, by adjusting
a small check, obtain any inclination you wish. By a very
simple arrangement,you can unfold it and makeit into a bed.
Having used it, it can be folded up into so small a space, and
is withal so light and portable, that a not very etrong man
could carry his chair’and bed about with him wherever he
pleased.

PAINTING AND JAPANNING PROCESS.

We now pass into the japanning and painting. This
work is carried on in separate shops, each mode of decora-
tion requiring stoves of a different temperature. The com-
mon, or black japanning, is done on the ground floor. The
bedsteads are taken from the casting shop, and then covered
with a coating of black japan and placed in large stoves, or
rather heated iron rooms, where they are subjected to a
temperature of 250°. In the second or upper room, a better
kind of work is done, and & green, a maroon, and other
colors are employed. In this work the heat required for
fixing purposes is s.ill very intense, but much less so than
for black japanning. In the top room the more artistic paint
ing and ornamentation is done, and a still lesser temperature
is required, often not exceeding 100°. This is a very pretty
process. The designs in metal are made on slips of paper,
which are fastened on the scroll, or pillar, or rail, to be orna.
mented. The pattern is then washed, and the paper comes
off, leaving the design in gold and colors on the bedstead.
The ornamentation is in gold and colors, and some of the
designs are very beautiful and elaborate. Some of the work
is decorated by hand. After the painting,the parts are placed
in the oven to fix the colors.

From the painting and japanning rooms, the articles, now
finished, are taken to the wrapping rooms. The best goods
are wrapped in paper, the head and the sides and laths being
made into different parcels. The inferior work is only partly
prepared, and then banded up with straw, and sent away to
various destinations. The more delicate work is packed
in skeleton cases. Every bedstead is put together and
tested before it leaves the works.

One very carefulkind of work is stamping the holes in the
laths for making the iron racking. These are flat slips of
iron cast to the required length. The hole at one end is
stamped out by a hand press. In stamping the hole at the
other end great accuracy is required, and it has to be done
by gage. If this were not most carefully executed, the re.
sult would be that the latter would not fall into the
studs on the sides or angle irons. They invariably do so,
however, 8o nice is the adjustment of the parts. This done,
the stud has orly to be screwed down, and the bed is made,
no keys being used in putting up metallic bedsteads.

From the wrapping rooms we passed to the fitting shop,
in whioh also ¢ 11 the stocks and chills are made. Thisis one
of the most important departments of the works. Here the
design for the pattern of a stock is made in wax, then the
model is taken in plaster of Paris, and from this the stocks
are made. The utmost care is required in planing, turning,
and cutting the various parts of a stock; for unless every-
thing is made to fit and work into the nicest exactitude, the
stocks will not close on the ends of the different parts which
are to be joined together by casting. It is in this shop, in
fact, that the bedstead is made. The various partsof a head
or foot are placed on a frame, and then the stocks are tried,
and every defect removed, until each one isin perfect work-
ing order. Here also are made the molds in which are cast
the dovetail joints for the corners. In thisroom the nick in
the top of the studs is cut, and the machine employed in this
work acts withsuch facility and ease that the work is done
by a girl.

TREATMENT OF BRASS FOR BEDSTEAD WORK.

Up to this time we have been engaged with the manufac-
ture of iron bedsteads; we now turn to brass work, which
is a distinct part of the trade. It is most interesting to wit-
ness the various processes through which this work passes.
The framework of the bedstead is of iron, and the pillars,
tubes, rails, and other parts are covered with a brass casing
of not more than 1-64 inches in thickness. Some of the or-
naments of the brass work are exceedingly elaborate and
beautiful. A preceding writer has somewhat minutely de-
scribed one part of this werk: and as any account would be
only a repetitien of his words, we prefer to quote them. He
says: “Entering the yard from Watery Lane, we find, in
ah open shed facing us,one stage in the manipulation of or
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namental brass work. A number of finely formed vases o
excellent design have just been delivered from the bras
foundery. They are, however, the reverse of sightly being
of a dull, spotty, copper color. The workman has a num-
ber of bundles of them strung on wire, and is treating them
to a series of baths of diluted aquafortis. The vases are
first immersed in a weak solution, which removes earthy
matter and the outer skin. They are then moved to a stronger
golution, in which the liquid, while the brass is in the bath,
bubbles violently, giving off a strong vapor of sulphuric
acid gas: it is then moved to the third bath, and, after a few
alternate plunges, is ready for drying, a wonderful trans-
formation having taken place during the process, the final
dip giving the article a beautiful but evanescent color. The
precipitate in these baths is copperas, which is readily sala-
ble. Following the vases we have been referring to, we find
thatthey are thoroughly dried in heated sawdust, when they
are ready for the burnisher.

BRASS BURNISHING.

‘While the vases are being dried, we notice that some boys
are very deftly filing the edges of brass castings, and learn
that hundreds of boys are engaged at this work in Birming-
ham. One of the vases having been thoroughly dried is
passed to the burnisher, who rapidly enhances its beauty
greatly, by burnishing the shields and other projecting parts
of the ornaments. His appliances are his burnishing tool, &
Chartley Forest stone upon which to polish it, a solution of
soda to keep his hands free from grease, and gall in which to
dip the tool and help its slipping action. Gallis a very valua-
ble commodity in Birmingbam. From the burnisher the
work is conveyed to the lacquering room. This part of the
work is done very neatly and effectively by women, and is
necessary, as may be known, to the preservation of the
color of the metal and to the preservation of the surface
indeed. Quick drying is essential here as in the paint-
ing room ; and-to provide this, the room is furnished with
large flat-topped stoves, heated by gas, which obviates the
smoke and dust that would be produced by stoves heated
by coal. Brass tubes are lacquered upon an iron tube
through which a jet of steam is passed. Any depth of tint
can be given to the lacquer, but whether deep or light all
brass work receives a number of coats. In this room we
noticed a variety of brass bedsteads of very charming designs
in twisted, taper, and plain pillars, with ornaments of great
beauty.”

About 200 people are employed by Mr. Whitfield in all
the departments of the trade, and from his works bhedsteads
of every form and pattern, and of widely different prices,are
sent to all parts of Great Britain, The worksare admirably
arranged, and every care has been taken for the comfort and
convenience of the work people. The ventilation is admira-
ble ; the shops are large, lofty, and airy.—JIron.

A 4

A New Comet.

The inhabitants of this part of the world are likely, before
long, to enjoy the evening entertainment of a brilliant comet,
which is now barely visible in the western sky ; but it is ap-
proaching the earth and sun with great velocity, and will
soon be a conspicuous object in the heavens. This comet
was first seen on the 17th of April, at Margeilles, France. It
was discovered here June 8th, by Professor Lewis Swift, of
Rochester, N. Y., who gives the following particulars :

“It is approaching both the sun and the earth with a con-
stantly accelerated velocity, arriving at perihelion (neareat
the sun) and perigee (nearest the earth) about the 1st of Au
gust. I see nothing, therefore, to prevent its being a very
conspicuous and beautiful object in the western sky during
the mouths of July and August. Itis now situated, at 1

o’clock in the morning, directly beneath the polar star, and
about twenty-five degrees from it, and is just visible to the
naked eye. With an opera glass it can be easily seen as a
hazy nebulous mass, with a bright point a little to one side.
Through my telescope of four and one half inches aperture,
six feet focus, it presents a, tail filling the whole field, with a
low power of thirty-six. So directly toward us is it moving
it seems almost to stand still, its slight deviation from it
giving an apparent motion toward 8 Urse Majoris. It is
now visible all night, but will soon be g0 only in the early
hours of evening, setting in the northwest.

If at the time of its nearest approach to the earth the moen
should be absent, we may expect, from present indications,
to be treated with a cometary display which may rival the
transit of Venus in popular as well as in scientific interest.
The comet will be brightest en the evening of August 3,

being then 245 times as bright as at the time of discovery,
while now it is only 54 times as bright ; and as the moon will
be absent, it will be subjected to spectroscopic analysis under
circumstances more favorable than may occur again in many
years. It will then beabout 5° from Denabola, the brightest
star in Leo.”

To assist those of our readers who are not versed in astro-
nomy to find the comet, we give a diagram showing the seven
bright stars forming what is commonly known as the Dip-
per, from which the observer will carry imaginary lines down
to three smaller stars below the Dipper, thence obliquely to
the right, where the comet will be found. Just at present a
spyglass or an opera glass will be needed to assist the vision ;
but in a few days the comet’s tail will stand out clearly, and
a special search will be unnecessary.

Three Thousand Five Hundred Miles by Railway.§

The new route between San Francisco and New York is
thus composed :
Miles.
Central Pacific—San Francisco to Ogden...... . 878
Union Pacific—Ogden to Kearney..................... 835
Burlington & Missouri River,in Neb.—Kearney to
Hastings.. . 40
St.Joseph & Denver City—Hastings to St. Joseph...... 226
Hannibal & St. Joseph—St. Joseph to Hannibal........ 206
. Hannibal to Louisiana. .
Chiéago & Alton—Louisiana to Chicago..........
Michigan Central—Chicago to Detroit..............
Great Western—Detroit to Suspension Bridge......... 230
New York Central—Suspension Bridge to New York..... 447

Across the Continent............cc0o0vvvnnen....3,446

TO BOSTON.
San Francisco to Chicago..........coovvevves ovee.. 2485
Chicago to Albany......ceiviiivivieeeereeiruacese... 818
Albany to Boston. ......cciviivriieeiiiiiiiiiaes... 201

3,504

THE cheapest articles of which we have lately heard are
alligators. A correspondent from the South says that you can
buy them five feet long at Perry, Ga., for onedollara piece.

ALUMINUM SILVER. —The following alloy is distinguished
by its beautiful color, anil takes a high polish: Copper 70
nickel 23, alu minum 7, total 100.

Recent Dmerican and Soreign Latents.

Device tor Registering the Slipping of JT.ocomotive Wheels.

James W. Boyle, of New Texas, Pa.—This invention consists of a couple
of wheels or disks independent of each other, driven synchronously, one
by tbe truck axle and the other by the driving wheel axle. They are arran
ged with a cam and ratchet mechanism, 8o contrived that, in case the
driving wheel slips,and thus turns one of said pulleys faster than the
other, the pawl mechanism will be caused to move the recording appara
tures one degree for each turn of one wheel more than the other. and thu
record the slip.

Improved Wheel or Vebhicles.

Michael Mickelson, Ashland, Oregon.—By this device, a tire may be
tightened without removing it from the wheel. Theinvention consists in
the pieces or caps in combination with the tongue and socket blocks
formed upon the ends of a cut tire,and with the wedge or key that draws
said ends together.

Improved Grading Scraper.

Jonathan C. Smith, South Solon, Ohio.—This invention consists of a
road, ditch, or grading scraper,having the front portion, which carries the
blade, jointed to the bedy portion, and provided with springs and pushers
adapted to tilt the blade down 80 a8 to run into the ground when the scra-
per is drawn along the surface. Latches and levelers are combined with
thesaid jointed front part and the handles, to turn the blade upward to run
out of the ground when a load has been obtained by pressing the handle
downward. Cams throw the latches into connection with the levers so
that the blade may be turned up when the handles are pressed down. The
handles pass down below the spring catches, to be fastened to the body by
the latter to raise the rear end to dump the scraper by causing it to ro
over on the front end.

Improved Boiler Flue Cleaner.

John Dykeman, Green Island, N. Y.—This invention consists in the com
bination of three toothed rollers, whether made solid or of toothed disks
springs, and levers with each other,and a box for cleaning the outer sur-
face of flues; and in the combination of a Joose srin and a set screw with a
box that supports the toothed rollers, the springs, and the levers, to adapt
the machine to be attached to the tool rest of a lathe. In using the ma
chine, the levers and roller are turned beck, and the flue to be cleaned s
placed upon the rollers, and 1ts end is sccured to the chuck of the lathe
The roller and levers are then turned down upon the flue, the necessarv
pressure is applied by the weight or spring, the lathe is set in motion, and
the machine is fed forward with the feed screw, cleaning the flue thor
oughly.

Improved Spring Brace.

Sidney T. Bruce, Marshall, Mo.—The brace 18 connected to the carriage
body adjustably, by means of a slotted or grooved plate. The front half
of this plate is bent downward to aecommodate the pia above it. Thus
the bottom and top of the front epring being both fastencd to a common
point behind, whatever depresses the body of the vehicle similarly de
presses the free end of an inflexible bar, which cannot go forward 8o as to
enforce a perpendicular motion of the carriage body. The bars being fas-
tened tothesprings st thetop and bottom in front,and to each other a
the center, no force can project the springs, either front or rear.

Improved Movable Head Light.

Horatio G. Angle, Chicago, I1l.—By suitable construction, as the truck
of the locomotive turns in passing around a curve, the head light 18 also
turned, so that the stream of light may always be thrown upon thetrack.
The light from the lamp may also be thrown more or leés from a straight
line to adapt it to the curvatures of the road.

Improved Kettle Scraper.

Improved Watch Escapement.

George H. Knupp, Wapakonetta. O., assignor to himself and Harvey
Brokaw, same place.—To prevent overbacking, the notched end of an es-
cape lever with curved arms 18 80 arranged as to guide the pin of a balance
wheel back into a notch when tbe trouble occurs.

Improved Children’s Carriage.

A C spring {s attached to the front axle, and extends back over the hind
axle,to whichit is also attached, and thensprings by a largecurve around
the body, which is suspended from it. The body of carriage is provided
with a portion which may be made to serve both as a dagh and a table.

Improved Hoof Trimmer.

Frederick R.S8utton and Willlam G. Sutton, Wellington, I1l.—This in-
vention consists of a pair of side bars pivoted to a toe piece,and connect-
ed, at the heel, by a right and left screw, constituting a frame, to be
clamped upon the hoof by screwing the side pieces againstit. On the frame
{8 a cutter fixed in slots in the aforesaid side pieces,and provided with a
cranked screw for forcing it up to the toe piece, to shave oft the bottom of
the hoof. At the toe is a gage, to regulate the amount to be shaved off,
and on one of the side clamping pieces is a contrivance for quickly releas-
ing the clamping frame from the hoof in case the horse becomes restive’

Improved Cross Cut Sawing Machine.

DavidR. Carter, Rockport, Ky.,and Thomas H. Carter, Bremen, Ky.—
Thisinvention relates to & mechanical contrivance whereby a cross-cut
saw may be operated by hand mechanism to 80 much advantage that one
man may be made to do the work of six, the whole device weighing but
about one hundred pounds,and being conveniently portable to the tim-
ber.

Improved Carriage Door.

F.Herman Jury, New York city.—Thisis a door pull handle and a holder
for the sash-hold‘ng strap, combined in one device, and so arranged that
both purposesare subserved by the one device better than by the separate
devices as commonly arrénged. The invention also consists of a novel con-
trivance of the device for connecting the strap holder, which holds the
sash-holding straps up out of the way of the door when it closes to said
strap.

Improved Feeder for Grinding)iMill.

John PhillipsandJohn E.Bradford, Scranton, Pa.—This invention con-
sists of a hopper of two or more compartments,and a feed shoe, with a
specialcompartment and regulating gate for each compartment of the
hopper,all so arranged that two or more different kinds ofgrain, meal, or
other material may be fed separately from different compartmerts into
the stones at the same time. The object is to mix different kinds of grain
substances more regularly and with less labor than they can be in the or-
dinary way of first mixing them and then feeding them together.

Improved Mowing Machine.

Frank H. Bryan, Troy, N. Y.—This machine may be reversed at each end
of the fleld forcutting furward and backward along one side, for side hills
and otherplaces where it 18 not convenient to go around the fleld. It s
also designed to effect the changes merely by turning the horses and the
truck around without requiring the manipulation of any part by hand, ex-
cept the raising of a catch pin. .

Improved Level.

Dr. John Thornley, Charlottesville, Va.—This invention relates to an
mprovement in the class of levels provided with a hinged base bar forin-
dicating different grades by the adjustment orangle to the body of the level
proper. The improvement consists in arranging the block or prop piece
toslidebetween the hinged bar and an inclined plane formed on the base
of thelevel, 80 that the bar will be adjusted at an angle to the base corres-
ponding to the distance it moves over the inclined plane. Means are pro-
vided for clamping the sliding block at any desired point, and the base is
graduated to indicate the grade. The block is also connected with the
base and hinged bar by a screw and dovetailed groove.

Improved Grave Mound.

Joseph R. Abrams, Greenville, Ala.—This invention relates to mesns
whereby the deme of a grave mound is adapted to graves of different
lengths and sizes by fitting thereto successively increasing elliptical
pieces.

Improved Cheese Mill.

Abraham C. Brinser,Middletown, Pa.—This invention eensists in a cheese
mill in which are combined a vessel having a partially perforated bottom
and rotary grinder, whereby cheese or smearcase may be ground and deli-
vered free of lumps and {n a uniformly granulated cendition
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8 1 A. Potter, Emaline Potter, and John Potter, Fowler, IIl.—This is
aecraperplate with a round or otherwise shaped rear handle at one side
and a pocket guard for thefingers at the otber side.

Improved Apparatus for Making Torpedo Envelopes.
Mahlon Chichester, 8helter Island, N. Y.—The paper bags for torpedoes
have beem made, one at a time, with the aid of a piece of board having
holes and a hand pin. The present invention consists in an improved appa-
ratus whereby a number of bags are simultaneously made, the paper being
cut with one motion, and pressed into the holes by another motion, for any
desired number.

Improved Fare Box.

Joseph J. White, New Lisbon, N. J., assignor to himself and Howard
White, Tullytown, Pa.—This invention relates to apparatus for collecting
paesenger fares oa rail cars, and consists of a cash box supported from the
walist or shoulders of the conductor, to which {8 attached a filexible tube,
having at its end a hand piece or receiving box containing an endless car
rier, which 18 arranged on pulleys, 80 a8 to be moved, by means of a ratche
and pawl operated by a spring lever, by the conductor. The conductor car-
ries a hand piece in his hand, and, by virtue of the flexible tube and belt,
he is enabled to pass it round among the passengers to receive the fares.

Improved Furnace for the Manutacture of Iron and Steel.

Edgar Peckham, Antwerp, N. Y.—This {8 a new method and apparatus
for manufacturing steel blooms directly from the ore. It consists in the
furnace patented by the same inventor, June 24, 1873, improved sc that 1t
has two series of ore chambers instead of one,s80as to treat the ore at dif
ferent degrees of temperature to remove sulphur and phosphorus, and se
that one series may serve for a flue to heat the ore in the other series when
the coal {8 impure.

Improved Hatchet.

Guilford Norton, South Boston, Mass.—This 18 a combined claw hammer
and hatchet. The bit has projectiug threadcd studs, by whichit is con-
nected with the hammer portion, so that, when worn out, it may be re
moved and a new one substituted.

Improved Folding Desk.

David H. Pierson, Fort Rice, Dak. Ter.—This desk is made in sections
which are hinged together and so arranged that they fold together and
forma t body, r bling in shape and proportion an ordinary fleld
desk.

NEW BOOKS AND PUBLICATIONS.

A TREATISE ON BRACING, with its Application to Bridges
and Other Structures of Wood or Iron. By Robert Henry
Bow, Civil Engineer. With 156 Lithographed Illustra-
tions. Price $1.50. New York: D. Van I‘?ostra.nd, 23 Mur-
ray and 27 Warren streets.

Thisis an excellent and very explanatory book on the whole question of
arranging the parts of any construction so that theyshall be aslittle as
possible affected by variation in the strains to which theerection is sub-
jected. Asa matter of course, the building of bridges is very exteneively
treated, and the examples explained and jllustrated show that the author
18 a writer of considerable knowledge and very varied experience.

THE INTERNATIONAL OR METRIC SYSTEM OF WEIGHTS AND
MEASURES. By J. Pickering Putnam. Price 50 cents.
New York: Hurd & Houghton, 13 Astor Place.

A very able resume of the recentprogress of the metric system in popular
favor. Although many of the arguments used by the advocates of the
method are well known, and are generally deemed irrefragable, they will
bear repeating till the world has adopted this most simple and rational
arrangement of weights, measures, and coinage, which, it must be now
everywhere admitted, is only a question of time.

THE KEYSTONE BRIDGE COMPANY'S ILLUSTRATED ALBUM,
embracing Iron Bridges, Roofs, Columns, Chord Links,
and Shapes, with a Description of Long Span Bridges
Quality of Materials, and Principles of Construction
Pittsburgh, Philadelphia, and B8t. Louis: Keystone
Bridge Company.

An elegantly printed and illustrated volume, which contains'not only a
fulland interestingdescription of thelarge means and business operations o f
the extensive irm who is sues it, but also much explanatory and 1sti
infermation,formulas, etc., of great value to the engineering profession

to whose notice we cordially commend {t.
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The Charge for Insertion under this head is 81 a Lin®,

‘Wanted—A reliable manufacturing firm to
introduce and manufacture an improved lathe chuck.
Patent for sale or dispesed of on royalty. Address Fred.
Van Fleet, Ithaca, N. Y.

For Small sizes of Screw Cutting Engme
Lathes and Drill Lathes, address Star Tool,Co., Provi-
dence, R. L.

A thorou(gh Machinist and Draughtsman,
an experienced foreman, desires employment. Address
A. R. Wilson, Ludington, Mich.

Speed Counter, to carry in vest pocket.
Every mechanic should have one. By malil, $2.10. Dis-
count by the dozen. Samuel Harris, 119 West Washing-
ton St., Chicago, Ill.

Ice Machines.—Are there any machines
made in this coun.ry which will manufacture Ice in
quantity to suit one or two families? And if such arti-
cles are in market, where can I get one? A.H. McClin-
tock. Wilkes Barre.Pa.

Iron Castings, frou: 100 to 4,000 1bs., made
at a low figure. Address Box 117, Saugerties, N. Y.

Varnish Maker Wanted—Address, with re-
ference, John S. Holmes, Philadelphia P. O.

Windmill Makers, send circulars to Box
3062, P. O.,Cincinnati, Ohio.

Clapboard Planer,used slightly, S.A.Wood’s,
for sale, $550. S.C. Forsalth & Co. Manchester, N. H.

Bone Mill Makera will please send their
address to Wills Passmore, Fairville, Chester Co., Pa.

«0ld Reliable” Drill Chucks, $3, $5, $7.
Anderson Brothers, Peekski!l, N. Y.

For Sale—25 Horse Locomotive Boiler, run
3months. J. H. Baldwin, Meriden, Conn.

A practical mechanic in wood and metal,
with genius and judgment, desires employment, tempo-
rarily or permanently ; wood preferred. Address M.J.,
‘¢ World’ Office, New York city.

Vertical Tubular Boilers, all sizes. Send
for reduced price list to Lovegrove & Co., Phila., Pa.

Mechanical Expert in Patent Cases. T.D.
Stetson, 28 Murray St., New York.

Sure cure for Slipping Belts—Sutton’s pat-
ent Pulley Cover is wagranted to do double the work
before the belt will sl'p. See Sci. Am. June 21st, 1873,
P..589. Circulars free. J. W. Sutton, 95 Liberty St., N.Y.

Stencil Dies & Steel Stamps, all sizes. Cata-
logue and samples free. E. M. Douglas’ Brattleboro’, Vt.

For Sale or Exchange—A first cldss (Gear
Cutter with Brown & Sharpe's Index plate. Also a Bolt
Cutter; will cut bolts to ¥ in. Wanted in exchange,
Crank Planers. George Barnes & Co., Syracuse, N.Y.

Makers Woodenware Machinery, send cir-
culars to P.O., Lock Box 630, New Orleans.

Models made to order. H.B.Morris,Ithaca,N.Y.

Linseed Oil Presses and Machinery for
Sale. Perfeet order. Very cheap. Wright & Lawther,
Chicago, Ill.

Magic Lanterns for Public Exhibitions.
Profitable Business, requiringsmall capital. Catalogues
free. McAllister, 49 Nassau St., New York.

Nickel Plating—Pure Salts and Anodes of
all Sizes on hand; Polishing Powders also for sale by
L. & J. W. Feuchtwanger, 180 Fulton St., New York.

Gas and Water Pipe, Wrought Iron. Send
for price list to Balley, Farrell & Co., Pittsburgh, Pa.

Forges—(Fan Blast), Portable and Station-
ary. Keystoce Portable Forge Co., Philadelphia, Pa.

Silicates of Soda, Soluble or Water Glass
manufactured by us in all quantities for Paint, Artifi-
cial Stone, Cements and Soap. L.& J. W. Feuchtwan-
ger, 180 Fulton St., New York.

Boilers and Engmes S8econd Hand. Egbert
P.Watson, 42 Clift 8t., New York.

Mills & Machinery for m’f’z Flour, Paint,
PrintingIok,Drugs,&c. John Ross, Williamsburgh,N.Y.

L. & J. W. Feuchtwanger, Chemists & Drug
and Mineral Importers, 180 Fulton St., N. Y., manufac-
turers of Silicates of Soda’and Potash, Soluble Glass,
etc.; Hydroflaoric Actd for Etching on Glass; Nickel
Salts and Anodes for Plating.

For the very best Babbitt Metals, send to
Conard & Murray, Iron and Brass Founders, 80th and
Chestnut 8ts., Philadelpbia, Pa. Circulars frae.

Taft’s Portable Baths. Address Portable
Bath Co., 156 South Street, New York city.

Iron Planers, Lathes, Drills, and other Tools,
new and second hand. Tully & Wilde, 20 Platt 8t., N.Y,

For Surface Planers, small size, and for
Box Corner Grooving Machines, send to A. Davis, Low-
ell, Mass.

The “Scientific American” Office, New York,
i{s fitted with the Miniature Electric Telegraph. By
touching little buttons on the desks of the managers,
signals are sent to persons in the various departments
of the establishment. Cheap and effective. Splendid
for shops, offices, dwellings. Works for any distance.
Price §¢5. F. C. Beach & Co., 263 Broadway, New York,
Makers. Send for free 1llustrated ;Catalogue.

All Fruit-can Tools,k erracute,Bridgeton,N.J.

Brown’s Coalyard Quarry & Contractor’s Ap-
paratus for hoisting and conveying materials by iron
cable. W. D. Andrews & Bro., 414 Water 8t., New York.

For Solid Emery Wheels and Machinery,
gend to the Union Stone Co., Boston, Mass., for circular,

Lathes, Planers, Drills, Milling a.nd Index
Machines. Geo. 8. Lincoln & Co., Hartford, Conn,

For Solid Wrought-iron Beams, etc., see ad-
vertisement. Address Union Iron Mills, Pittsburgh, Pa.,
for lithograph, etc.

Hydraulic Presses and Jacks, new and sec-
ond hand. E. Lyon, 470 Grand Street, New York.

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

Small Tools and Gear Wheels for Models.
List free. Goodnow & Wightman,23 C ornhiii, Boston,Ms,

The French Files of Limet & Co. are pro-
nounced superior to all other brands by all who use
them. Decided excellence and moderate cgst have made
these goods popular. Homer Foot & Co., Sole Agents
for Awerica, 20 Platt Street, New York.

Mining, Wrecking, Pumping, Drainage, or
Irrigating Machinery, for sale or rent. See advertise-
ment. Andrew’s Patent,inside page.

Buy Boult’s Pnnehngl‘ , Moulding, and Dove-

ailing Machine. Send for circular and sample of work.
B. C. Mach’y Co., Battle Creek, Mich.. Box 221.

Automatic Wire Rope R. R. conveys Coal
Jre, &c., without Trestle Work. No. 84 Dey street, N.Y

A. F. Havens Lights Towns, Factories, Ho-
tels, and Dwellings with Gas. 84 Dey street, New York.

Best Philadelphia Oak Belting and Monitor

Stitched. C. W. Arny, Manufacturer, 801 & 803 Cherry
St., Philadelphia, Pa. Send for circular

Scientific American,

Steam Fire Engines—Philadelphis Hydrau-
lic Works, Philadelphia, Pa.

Bone Mills and Portable Grist Mills.—Send
for Catalogue to Tully & Wilde, 20 Platt 8t., New York.
Temples & Oilcans. Draper, Hopedale, Mags.

Dean’s Steam Pumps, for all purposes; En-
gines, Bollers, Iron and Weod Working Machinery of
all descriptions. W. L. Chase & Co., 83, 95,97 Liberty
Street.New York.

Emerson’s Patent Inserted Toothed Saws,
and Saw Swage. See occasional advertisement on out-
side page. Send Postal Card for Circular and Price List.
Emerson, Ford & Co., Beaver Falls, Pa.

Iron Roofing—Scott & Ce., Cincinnati, Ohio.

Price only three dollars—The Tom Thumb
Electric Telegraph. A compact working Telegraph ap-
paratus, for sending messages, making magnets, the
electric light, giving alarms, and various other purposes.
Can be put in operation by anylad. Includes battery,
key and wires. Neatly packed and sent to all parts of
the wortd on receipt of price. F. C. Beach & Co., 263
Broadway,New York.

Millstone Dressing Diamond Machines—
Stmple, eftective, economical and durable, giving uni-
versal satisfaction. J. Dickinson, 64 Nassau St,,N.Y.

Keuffel & Esser, largest Importers of Draw.
ng Materials, have removed to 111 Fulton St., N. Y.

Portable Engines 2d hand, thoroughly over-
hauled,at % Cost. [.H.Shearman, 45 Cortlandt 8t.,N.Y.

Engines, Boilers, Pumps, Portable Engmes
Machinists Tools.[.tH. Shenrmnn, 45 Cortlandt St.,N.Y.

Rue’s “ Little Giant” Injectors, Cheapest
and Best Boiler Feeder ir the market. W.L. Chase &
Co., 93, 9, 97 Liberty Street, New York.

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

[OFFICIAL.]
Index of Inventions
FOR WHICH

Letters Patent of the. United States
WERE GRANTED IN THE WEEK ENDING

May 26, 1874,

AND EACH BEARING THAT DATE.
[Those marked (r) are reissued patents.]

Alarm, measuring can. E. A. Temple.....
Alkall, caustic, G. Thompson (r)...
Anchor, A H. Cobb......cceuuuuueeen
Animal and other life, destroylng, G.M. McGehee 151,304
Asbestos, treating, A. J. Bartholow. . . 151,345
Auger bits, forming, W. Tucker..
Bale tie, A.S. Armstrong...

Bale tie, cotton, E. Grant........ . 151,281
Bayonet, spade, Metcalfe & Chllllngworth. . 151,238
Bed bottom, H. D. Eddy........... . 151,211
Bee hive moth trap, W. J. & A. H. McCoy. . 151,414
Bell pull, J. Collins...... . 151,356
Bells, operating door, I. H. Abell . 151,384
Belt tightener, G. Walker....... 151,256
Binder, temporary, A. Peck . 151,427

Blower, steam, T. B. Field.. 151,874
Boat, life, Keeler, Updike, & Longyenr.. eeeeeeess 151,400
Boiler, division steam, T. Angell.. ... 151,190
Boller, hot water, J. D. Keeler..... ceceseees 151,204
Boller, steam, C. H. Haswell.....ccccceeennieices. 151,204
Boiler tube attachment, J. C. Kilgore.. . 151,402
Boller injector, Ryneretal............ covovnne 151,440
Boot soles, etc., drying, Jeffers et al......... 151,225
Boot soles, burnishing, I. E. Trepanfer. 151,225
Boot, protecting welt, J. L. Joyce... 151,397
Boots, making, J. Lanham..
Boring bit, C. C. Tolman......
Box, blacking, W. F. Redding.
Bricks, coloring, A. Rall..
Brush, paint, F. Hubbandd........
Buckle, suspender, 8. Oppenheimer.
Burial casket, B. D. Stevens...

Burner, gas, J. Ellis..
Burner, lamp, A. Bnrker .. .
Camera attachment, solar, D. A. Woodwnrd.
Can, measuring, Barney & Dafly.......ccc0u0e

151,483
151,381
. 151,238
151,122
. 151,321
151,369
151,195
151,462
151,344

Candle holder, miner’s, N. Larsen. 151,297
Car axle box, L. Schalze....... 151,247
Car axle box, T.8. Tincher....c..ccceveuueannn. ¥’
Car brake, electromagnetic, F. F A. Achard
Carcoupling, T. Andress...cccceeeeceenncens 151,840

Car counling, Baker & Matt!eldt......
Caruzapling, M. E, Bromeling......
Car coupling, W. D. Rinehart,
Car coupling, W. Todd .
Carreplacer, J. R. Wilds
Car starter, 8. Jones.....
Car starter, D. Milliken..
Car stock,S. W. Remer..
Car truck, T. K. Birgess...
Cars, condenser for steam, A. G. Buzby. .
Carbureter, M. Horning..
Carpet stretcher, E. L. Bsker..
Carriage jump seat. L. W-. Blessing..
Carriage wrench, W. F. Rowe.
Carriages, spring for children’s, J. G. Field
Cartridge, E Jones......
Cartridge, shot, C. Weldon........
Chains, connecting links of, W. F. Davlis...
Chafr fan, rocking, G. M. Tope............ .. 151,451
Chopper, meat, Hagen & Burkholder.............. 151,220
Churn dasher, . Mathias.. veeessees 151,284
Churn power.W. Maurer. eeee 151,802
Cigar mold, B. Hawkins... .. 151,390
Clamp, scaffold, Gudenoge & Pollock. .. 151,282
Clothes dryer, D. L. Hufl... .. 151,289
Cock, stop,J. C. Kilgore .. 151,401
Cooler, beer, W. Woerle. 151,261
Core box, J. B. Aston....... .. 151,842
Cornice, T. J.McGeary (r). . 5884
Corset. J. Bowers.. .. 151,269
Corset, J. Bowers....
Crib, folding and rocking, O. Nailer
Cutter head, W.T.S8mith
Cutter, meat, D. W. Garst.........
Delivery apparatus, W. Bullock (r).
Dental coffer dam clamp, C. Bancroft...
Dentists and jewelers,file for, E. Maynard..
Derrick, C. Roberts........
Designs on stone, etc., sunk, J. Frost
Door check, G. C. Idley..... .o
Door step seat, S. M, Marshall.
Dress elevator, M. Dewey......
Drill, grain, W. Weusthoff (r)..
Drilling machine, metal, Silver &
Earthenwasre, culinary, W. A. H. 8chrefber....... 151,246
Embossingroll patterns, C. Grasser......... .. 151,213
Engines, valve gear for, E. Penney...-.. ....i..0 151,212

vee. 151,958
. 151,382
.. 151,198
151,349
151,815
151,373
.. 151,39
.. 151827
.. 151,362

.. 151,411
.. 151,205
5,889

.. 151,300
151,339
151,453
151,379
151,448
151,394
151,366
151,416
. 151,257
. 151,448
151,424
151,285
151,279
151,391
151,367
151,410
. 151,428
151,288
151,263
151,210
151,350
151,319
. 151,459
151,262
. 151,387
151,452
. 5888
. 151,398
151,328
151,388
151,829
.. 151,841

151 199
151,322
. 151,295
.. 151,814
... 151,218

.. 151,383
151,419
151,417
151,817
. 151,439
151,350
. 151,365
5,892
5,891
. 151,381
. 151,429
151,250
151,435
151,376
151,361
151,332

Fence post socket, Lord & Ayers..
Filter, C. Andersen......
Fire arm, breech loading, 0. Whitney.
Fire escape, Gillett, 8111, & Crawford.
Fire escape, H. Stibbs ....
Fish hook, trolling. Huard
Fruit dryer, A. S. Edgett.....ccc.....
Fruit dryer, J. W. McPherson........
Fruit jars, holder for filling, J. F. Webber..
Fruits, etc., preserving, L. A. Sicard.
Fuel, compound for, C. C. F. Otto.....
Fnornace, airheating, J. P. Hayes...oceeeen.. .
Furnace chimneys, hood for smelting, J .R. Egar.
Furnace, tinners’ and plumbers’,J. P.Hayes......
Gage, mercurial proof, B. E. J. Ells..
Game apparatus, C. E. Marshall...
Gas governor, Potter & Hayton........
Gas, making water, W. Harkness....
Gas purifier, Audouin & Pelouze
Gas regulator, C. H. Edwards..
Gate,automatic,J. S. Winsor..
Governor for water wheels, H. D. Snow.
Grain binder,J. H. Whitney...ccoeeeeeennnn
Grain,etc., unloading, L. D. Woodmansee
Graining transfer plate, R. A. Adams....
Handcuff and shackle, J. J. Tower.
Harness saddle, V. Borst (r)...
Harvester, W. M. & G. H. Howe.
Harvester,J. Werner, Jr........
Harvester binder, P. F. Hodges..
Harvester binder, W. Wheelock ..
Harvester guard finger, C. Appleby..
Hatchway, self-closing, W. H. Brock.......
Hogs, apparatus for scalding. H. Strycker
Hook, box and bale, J. M. Knight.........
Horse detaching device, W. Rosenbaum
Horse power, L. R. Faught..
Hose, hydraulic, J. Greacen, Jr
Hose tubing, etc., antiseptic, J. Murphy. 151,418
Hydrant,J. V. 8. Miskelly.... .....
Insect destroying compound, E. Severns
Insects, deetroying, W. B. Royall......
Ironing board clamp, H. Bosch.
Jack, lifting, M. Durnell
Journal box, I. D. Mathews (r)....
Journal boxes, lubricating, J. F.Light (r)
Kettle, tea, T. Graham..........
Ladder, ireman’s, T. Pritchard.
Lamp, A. Syverson...
Lamp bowlhandles, D. C.Ripley..
Lamp,lard, C. A.Gabe, Sr., et al..
Lamp lighter, head, S. M. Davies.
Land roller, J. Woolridge

Latch, reversible, W. E. Sparks (T).....c.ccee0ueeeee. 5,885
Lathe, L. H. Dwelley .o 151,208
Lathe chuck, metal, B. Lewls 151,298
Lock, H. Winn . 151,461
Locks and latehes, strike for, J. Davles 151,359
Locks, tumbler for permuta'‘ion, H. W. Covert... 151,277

151,385
. 151,384
. 151,214
151,253
151,372
. 151,457
... 151,207
151,19
5,890
.ee 151,449
.. 151,408
. 151,415
. 151,338
151,222
151,460
151,305
151,352

Loom, narrow ware, W. Gregory...
Loom, needle, J. H. Greenleaf........
Lu“ricating eompound, R. Fitzgerald..
Lvumber,loading and unloading, Tothammer et al.
Measure, liquid, J. H. Eyrse....
Mechanical movement, A. Warth..
Moeter, gas, J. W. Drummond.....
Meter, liquid, J. M. Blanchard..
Mil], cider, H. L. Whitman (r).
Mill, rolling, J. Swan..
Mill shoe, quartz, J. G. Ktttredge
Mill, smut, G. W. McNeil.....
Mill, triturating, C. P. Alsing.
Miterbox, H. C. Hough..
Mitten,J. L. and J. H. Whitten..
Molding machine, foundry, McGregor et al.......
Molding plastic materials, H. Brooke

eseses

Mop head, T.K. EKnapp...cccesececcns . 151,404
Mortising machine, A. Borneman ... 151,268
Nall, picture, C. B. Jenkins.. . 151,226

. 151,227
151,240
151,275
. 151,806
. 151,258
. 151,28
. 151,358
... 151,290
. 151,292
. 151,278
. 5888
. 151201
. 151,198
151,348
151,810
151,102
151,388
. 151,29
151,425
151,249
151,208
151,455
151,441
151,864

Nozzle, spray, G. E. Jenks....
Omnibus, C. M. Murch.........
Ore crusher, T. and J. Clifford
Padlock, J. McNelley...
Paper bag machine, W. F. West..
Paper perforating punch,G. W. McGill.
Pavement, H. 8.8. Copland............
Pen and pencil case, W. A. Ludden..
Pen holder,G. W. Jolly..
Pencil sharpener,E. M. Crandsl
Photographs,burnishing, E.R. Weston (r).
Photograph plate holder, D. H. Cross.......
Planoforte hand guide, W. O. Brewster.
Pipe pattern molding, J. B. Aston.....
Pitman to wheels, connecting, J. M. G. Mouck..
Planter and distributer, Asay & Wood............
Planter and distributer, J. W. Harbin....
Plow, J. Kuenzel....cccoeevneese
Plow, gang, G.J.Overshiner..
Plow, weed turning, A. Smith,
Press, baling, P. K. Dederick.
Printer’s quoin, E. A. Warren.
Printing prees, G. B. Sarchet..
Pumpgearing,J. W. Douglas...

Pump, steam and vacuum, H. 8. Maxim 151,235
Pump valve chamber, G. B. Markle... 151,409
Railway rail joint, H. M. Garside... 151,877
Railway rail joint, A. B. Johnson... 151,200
Refrigerator, transporting, 8. G. Bilyeu. 151,847

151,830
151,328
151,197
151,454
151,233
151,303
151,280

Rein terret, J. J. WightWiCK....ccec0eeeee
Rolling mandrel tubes, S. P, M. Tasker...
Roundabout, 8. L. Bolton..
Safe, fireproof, J. W. Warner..
Sash holder, E. P. Masterson..
Sash pulley, S. E. Maxon..
Sausage stufing machine, C. Forschner..

Saw, H. DIsston .....ccceevennee cesecessssee 151,363
saw mill head block, D. Rawson.. . 151,43
Saw set, S. Bartlett........... 151,266

151,870
151,371
151,407
151,355
.. 151,217
151,326
151,286
151,201
151,245
151,351
151,272
151,406
. 151,320
151,380
151,368

Saw swage, J. E. Emerson.
Saw teeth,s. E. Emerson.
Saw teeth,J, R. Luce..
Saw frame and guide, A. D. Clark
Sawing mdchine, band, E.F. Gordou......
Sawing machine, circular, O. T. Gronner.........
Sawing machine, stone, Heeimans & Reed..
Scale, platform, H. PaddocK....ccceceeeennnnnnnnns
Seat, 8cho0l, 8. R. Ruckel....c.cecvieieieiiiinnnnee
Sewing machine, C. F. Bosworth...
Sewing machine,J. Bubr...........
Sewing machine, H. and J. Lomax....
Sewing machine, Steinbach & Ready.
Sewing machine, button hole, J. J. Grafl.
Sewing machine fan, W. 8. Elliott.

Sewing machine far, Jackson & Smith., 151,224
Sewing machine hemmer, 8. A.Davis, . 151,202
Sewing machine treadle, D. E. Lil\s.. . 161,299

. 151,427
. 151,809

Sheet metal, cleaning, Paul & Schug.
Ship’s knee, W. Morehouse........
Sifter, lour, D, W. Marvin...
Signal and buoy, J.J.Kane...

Sliica, dry soluble, R. Guenther... ereseseees 151,281
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Siphonand filter combined, W. W. Grant....

.. 151,382

Bizing cotton yarn, compound for, H. Wegmann.. 151,326
Sled blake, A. Blackstone............ [P aeeees 151,348
8oda, etc., making sulphate of, Hargreave et al... 151,389
Speculum, surgical, R. Knafll............... . 151,228
Splints, machine for making, A. F. Scow. veee 151,248
Square, carpenter’s, J. A. TraUt ......ceeuvvennne.s 151,254
Stalk cutter, H. Herrold . 151,287

Stencil, A. £. Comings.......
Stool and foot rest, combined, J. Odenbnush
Stove, J.Smith ........
Stovegrate, D. H. Erdman..
Stove, heating, I). C. Proctor...
Stove pipe shelf heater,J. H. Mears.. .
Stoves, heat radlator for cooking, P. Adams.....
Strainer, S. W. Rowell......... .. 151,488
Suspenders, F. A. Garnler........ .. 151,216
Table, etc., for games, folding, T. J. Whitcomb.. 151,259
Telegraphand perforator, automatic,T.A.Edison 151,209
Textile and other material, cutting, A. Warth.... 151,456
Tobacco bag attachment, J. W. Chambers.. .. 151,854
Tool handle, Morgan & Reld......... .. 151,239
Toy, J. Deuell.... . ... .o 151,204
Trap, sink, G. Miller...
Trunk, fastener, J. Helser...
Truss, anal, W. Shields.......
Valve, hydrostatic, J. Osborn..
Valve,stop, J. Ross..
Vehicleaxle, W. Beers.........
Vehicle brake, E. G. Lunceford.
Venicle spring, E. Chamberlin..
Venhicle wheel, R. W. Davis....
Vehicle wheel, S. Downey...
Vehicle wheel, O. Lundin..
Vehicle wheel, F.Seidle....... .. 151,442
Vehicles, shifting seat for, W. M. Knapp... .. 151,405
Vermin suffocator, L. Mast....... 151,412
Vessels.center board for, J. W. Campbell........ 151273
Vessels, center board for, J. Rand................ 151,131
Washing machine, J. L. Austin..... . .. 151,264
‘Washing machine, F. W. Robertson... . 151,436
Washing machine, 8. R. Ruckel........ .. 151,316
Washing machine, Spangler & Reich.......
Watch chain, safety guard, R. A. Johnson....
‘Watches, mainspring indicator for, G. P. IReed...
Watchmaker’s tool,J. F. Young........

‘Water wheel, E. B. and W.P. Lyon.
‘Weaver’s spool, H. H. Bryant..
Welding and forming coupllngs, G Ii Fox
Windlasses, gearing for, D. E. Myers..
‘Windmill, G. A. Myers
Windmill wheel hub,Kceler & Harris ...
‘Wire, fiyer for winding bonnet, etc., E. H.Tyler..
Wood, bundling kindling, F'. Myers (r)....... eeeee

. 151,857
151,421
151,445
el 151,212
.. 151,420
. 151237
151,336

.. 151,318
.. 151,423
.. 151,437
. 151,816
.. 151,408
veeees 151,274
veeees 151,860
veeeeees 151,206

oee 151,447
.« 151,291
151,243

. 151,420
. 151,211
. 151,399
151,453

5,893

APPLICATIONS FOR EXTENSIONS.

Applications hav~ _eendulyfiled andare now pending
fortheextension of the following Letters Patent. Hear-
ings upon the respective applications are appointed for
the days hereinafter mentioned:
29,760.—HaMMER.—R. Boekler, August 5,
29,785.—SEWING MACHINE.—D. Haskell. August 12.
29,789.—CuULTIVATOR.—E. 8. Huff. August 12.
80,415.—G A8 REGULATOR.—J. G. Lefflagwell. Sept. 30.

EXTENSIONS GRANTED.

23,469.—HORSESHOE.—R. A. Goodeunough.
23,479.—MAKING TUBE JOINTS.—S. J. Hayes.
28,482.—COOKING STOVE.—J. C. Hendersou.
28,482.—CoAL STOVE.—J. C. Henderson.
28,483.—SEEDING MACHINE.—S. T. Holly.
28,488.—RATTAN MACHINE.—J. Hull,
28,495.—8KATE.—J. Lovatt.

28.512.—CAR WHEEL.—8. P. Smith.
28,517.—STOCK CAR.—L. Swearingen.
28,537.—PAPER Baa MACHINE.—S. E. Pettee.

DISCLAIMERS.

28,482.—COOKING STOVE.—J. C. Hendergon.
28,495 —SKATE.—J. Lovatt.
28,587.—PAPER Baag MACHINE.—S. E. Pettee.

DESIGNS PATENTED.
1,452.—FAUCET HANDLE.—J.G.L.Boettcher,Br’klyn,N.Y.
1,453.—FINGER RiINGs.—F. Bohnenberger, N. Y. ‘clty.
1,454.—DRAWER PULL.—J. Girard, New Britain, Conn.
1,455.—FUR CLoAKS.—C.Hiilster, New York ¢
1,456.—8TOVE —J. 8. Perry e¢ al., Albany, N,
1,457.—STATUARY.—J. Rogers, New York city.
7.458.—SALT Box.—F. Schneider & al., Chicago, Ill.
1,459.—BUCKLE.—8. G. Sturges, Newark, N. J.
7,460.—MOLDING8.—J. Nonnenbacher, New York
1,461.—CooK 8TOVE.—J. R. Painter, Reading, Pa
1,462.—RUCHES.—A. A. Rockwell, New York clty

TRADE MARKS REGISTERED.
1,800.— WRINGER.—Empire Wringer Co., Auburn, N. Y.
1,801.—Moss —Ferguson & Haber, New Orleans, La.

1,802.—WATCHES.—Lingg & Bro., Philadelphia, Pa.

1,803.—MATCcHES.—F. Mansfleld & Co., St. Louis, Mo.

1,804.—SHIRTS.—Neustadter & Co., New York city.

1,805.—GRINDING MILL8.—S8traub Mill Co.,Cincinnati,O.

1,806.—O1LFROM PETROLEUM.—Standard Oil Ce., Cleve-
land, O.

1,807t01,810.-SHIRTINGS.-Wamsutta Mills,N.Bedford,Ms

COMMUNICATIONS RECEIVED,

The Editorof the SCIENTIFIC AMERICAN
scknowledges, with much pleasure, the re-
ceipt of original papers and contributions
apon the following subjects:

On Army Ants. By J.S8.D.

On the Boiler Explosion at Philadelphia.
By C. and G.

On Doubling the Value of the Currency
By J. H.

On Botanical Scraps. By S.C.Y.

On the Insurance Question. By F. A. M.

On an Ear Trumpet. ByJ. E.

On Engineering Tables. By W.Z.

On Sun Stroke. By E.S. G.

On White Ants. By T. H.

On the Westinghouse Brake. By F. G. W.

On Bullets Impacted in the Air. By H. A.

Algo enquiries and answers from the follow-
ing:

L X. L.—L. M.B.—J. H. J.—W. M. R.
Correspondents in different parts of the country ask
Who makes a hoisting apparatus to be run by water sup-
plied by city waterworks? Who makes portable can-
vasboats? Makers of the above articles will probably
promote their interests by advertising, in reply, in the

SOIENTIFIO AMERIOAK.
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Tubing for mines, flexible, etc
Tunvuel at Richmond,ratlroad,
Tunpe), Bergen Hill. .
Tupnel” norer, bsuerlng Tam.
TUDDEIB cuvereurorvear-vannns
Tunnel, the British channe
Tunnel, the Detroit river..

Tubpel, the St. Gothard
Turbine limitations..

Turbines, effective po
Turbine wster wheels..
Turbine wbeel, Improv
Turbine wheel, Wnitmore
Tur‘nlng crank plns etc.

Turpent{
Turtles with

\4
Vaccination of dogs.

Vaccine virus........
Vacuum, orocuring a.
Valerian in diabetes
Valves, pump...........
Varnish for iron work, b
Varnish,gutta percha..
Vsrnish, red sbelac..

Vegetshles by drylnz, scrvlng 66
Vegetab es, fecundation of.
Vrluclpedes prscncel use of
Ventilati

Ventilation, theortes ‘on
Ventilation, the princip!
Venus, the trans
Vermin in birds...

Vermnin kitler .. 65

Vibrations of liquid surfaces 405

Victoria Begln house, Chats-
worth, England................ *1351

, M
Vhsllty, 18 1t vltel?
Volume 'XXX.,the end of..

w
Wales, Mr. Salem H.........
Wash boiler, improved.
Wash for walls, red........ ...... 84
Watches by mschlnery, making 149

‘Water and copper pipes...........
Wateras fuel.................
Water, max{"Rum deneity of
Water, measuring flowing.
Water meter, 8 new..
‘Waterprocf calico..
Waterproofing eloth
Waterproof paper...............
Water, refraction of compressed 375
Water, solvent powersof......... 69
Water works at Rochester, N. Y . 161
Wax flowers, msklng 50
Wells,artesian. ..
w ells Hon.D. A
Inétiture
Whale in New Jersey, a
Wheat sreamer and dryer
Wheelerite, a fossil resin

Wheel, lmproved 294
Whip and rein holde 246
Wind, noting thedire e 242
Wind. preseure of the............ . 878

‘Winds on vegetation, Innuence of 98
Wind wheel and water elevator. *402
Wine crop in the United States.. 322
“Wines and their colors.
‘Wine, tests for red..

Wire and its manufactu 886
Wire, insulating... .... . 128
Wire, manufaciure of.. 386
wrres jointing lelegrsph . 280
Wires'of remarkable length 386
Wire, varied uses of...............

eretwsy for Lrsnsportlng ores. a4

Wire w

Women dentlsts ‘in’Egypt...
Wonder camera, the
Wood ashes for worms.
‘Wood, aecorafing.
Wooaéen labels, preservstlon of 218
Wooden v.aps, preserving.. .

Wood AllDg....oon veienn.e . 155
Wondllkﬂ mehognny})onsmng.. 4
Wood, petritaction o 282
‘Woolwich Arsensl, the Czar at. '388

Work holder, lathe............ 32
Wounds, the open treatment of.. 35%
Wrecks, TAIBINR . .cevvveereersnsanns 5

Y &\(Z

Yankee notions.........
Yeast....coeieeenes
Yeast, compressed.
¥ oung, James..
nc, casting. ..
inc, oxidation o
inc¢, pulverizing.....
,odiacal light, cause o

Zodiacal light t.he.........
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BAIRD’S

30018

FOR PRACTICAL MEN

M z new, revised and enlarged Catalogue of PRACTI-
CAL AND SCIENTIFIC BOOKS—9 pages, 8vo.—wlll be
ﬁnt, df&-ec of postage, to any one who wil) favor me with

s address.

HENRY CAREY BAIRD,

INDUSTRIAL PUBLISHER,
406 WALNUT STREET. Philadelphia.

ATER AND MINERAL ELEVATOR—
Or “ WIRE WAYS,” {llustrated in this number to
answer th ds of letters r d Cheaper and more
reliable than pumps. Invaluable in transporting ores
over chasme. Rightr $500 8 State —350 a County. * CAR-
RIAGE” costs only $5—Wire and Rope, according to
length, at dealers’ rates. Address
J. WHIT3O~ ROGERS, Peekskill, N.Y.

=

= IBEAQWELLN,

L & J. W. FEUCHTWANGER,

DRUGS, CHEMICALS, OILS, &e.

180 FULTON ST., NEW YORK.

Two Door above Church Street.
(Removed from 55 Cedar St.) P. O. Box 8616, -
Glars and Steel Manufacturers’, Nickel Platers’, Pot-
ters’, Enamelers’ and Soap Makers’ Materials, Manufac-
turers of Silicateof Soda, Soluble or Water Glass, Hy-
drofluoric Acid, Chemicals, Metallic Oxides Nicxel
Salts and Anodes. Publishers of Treatise on dems, on
S}ﬂll}{bl}e or Water Glass, and on Fermented Liquors and

ckel.

MAGNETS—Permanent Steel Magnets

of any form or size, made to order by F. C. BEACH

& CO., 263 Broadway, New York. Makers of the cel-
ebrated Tom Thumb and Miniature Telegraph lnstru-
ments.

E. M, MAYO'S PAT. BOLT CUTTER,

@ Send for Illustrated Circular, Cincinnati, Ohfo.

HETHER vou wisa To BUY or SELL
STEAM ENGINES,
MACHINERY or

PATEN1S, -
Write to E. E. ROBERTS, 119 Liberty St., N.Y.

RISDON'S IMPROVED TURBINE.

Has the tightest gate and mwost durable
Has ylelded the hignest percentage of
any wheel tested at Holyoke or else
1878, Dec. 10—386 in. wheel full
seven e¢ightbs *89, three
874, Apr. 28—43 in. whee*

plication to T. H.
CO., Mount Holly, N. J.

EACH WEEX, Agents wanted; par-
ticulars free. I,I. WoRTH & Co., St. Louis. Mo.
myows H, WESLEY PERKINS,

DESIGNER AND ENGRAVER ON WOQOD,
ark Row. New York.

ILLUSTRATIONS OF EVERY tHING.

SATISFACTION GUARANTEED.

oV 7,000

BLAKE S STEAMPUMP

Cooper’s Engine & Mill Works,
MANUFACTURERS OF

First-Clas Stationary _Enuines;,x

e.

Becond—With indexed cut-off valves arranged to close
atany vartof stroke.

Third — Steam Jacketed cylinders, fitted with patent
automatic cut-off galve gear and governor,
guaranteed torun on 8 1bs. of coal per indi-
cated horse power, or to make 80 barrels

from 1 ton coal.
PORTABLE ENGINES, of 8, 10, 20, and 25

mgc'@;%nwﬂeﬁéms COUPLINGS, FOUNTAIN
(0]

AND SHAFTING.
FRENCH BUIRR SPRING GRIST MILLS AND BOLT-

NG APPARATUS.
CIRIC[(I}LAR SAW MILLS AND FIXTURES, BOILERS,
MILL MACHINKLRY, CASTINGS, ETC.
State what 18 wanted and Circulars free.

Add: in full,
W FET JOHN' COOPER ENGINE WFG CO.,
& Mount Vernon, O.

TONE SAWING MACHINERY

Merriman’s Patent. Also, Hand and Steam

DERRICKS & TRAVELLERS,

THOMAS ROSS, Rutland, Vt.
= Established 1858
‘\ . °
D
inthéi0DIbs\y

N

TRADE MARK PATENTED.

'The best and cheapest Paint in the
world for Iron, Tin or Wood. For sale by
the Trade everywhere. PRINCE'S ME1'ALLIC
PAINT CO.. Manufacturers, 96 Cedar St., New York.

CAUTION .—Purchasers and consumers are catl-
tioned against imitations of our METALLIC PAINT.
All genuine PRINCE'S METALLIC PAINT will
bear our name and trade mark on each and every

package. Send for a circular.
THE
SECOND ANNUAL EXHIBITION
OF THE

INTER-STATE

ndustrial  Exposition

Of Chicago,
WILL OPEN
Sept. 9th, and Close Oct. 10th, 1874,

Special Features for this year are Machinery in opera-
tion, and Pr of Ma re. The largest and
best Exhibition Building on the Continent. The most
liberal arrangements for kxhibitors in every class, and
the best and cheapest method of advertising for ali
Artiisans, Manufacturers,and Inventors. Space, Steam
Power, and Shafting free. Applications should be made,
as early as possible, to

JOHN P. REYNOLDS, Secretary.

: CHIOAGO, May 25th, 1874,
$2 4 O O Yearly to Agents. 54 new articlesand
the best Family Paperin America, with
two $6 Chromos. FamilyJournal, 300 Br'way, N. Y.

The American Turbine Water

ee
Recently improved nna submitted to
thorough sclentific tests by Jamer
Emerson, showing the following use-
ful effect of the power of the water
utilized, being the highest results ev-
O Porocntage of Part Gat 3, 50.08
ercentage of Part Gate: X, H
Kb69.84; ,T8.78; &, 82.58: &.82.90.
Ae; clelnc. of :Vhole (gntel; 1.14;‘
ull report may be obtained of
8TOUT, MILLS &yTEMPLE, Day-
ton. Obla,

OR LEGAL ADVICE CONCERNING

EE PaATENT No. 151,137, this week’s list.
) An ornament, containing chemicals, successfully
8reventlng lamps from exploding and chimneys from

reaking. Samples for 25 cents. Territory for eale or
exchange. 1,000 Agents wanted immediately. Address

8. 8. KIRK,5129th St , Washington, D.C.
PATIENT

OLD ROLLED

SHAFTING.

‘I'he fact shat this snafuing has 75 per Cemt greater
strength, a finer finish,and1s truer to gage,thanany ether
{n use, renders 1t undoubtedly the most economical. We
are also the sole manufacturers of the TED COL-
1
8

LINS PAT. COUPLING, and furnish e{nlleyl, Hangers, etc.,
of the most approvedstyles. Price lists mailed on .é)pu-
sation to JONES & LAUGHLIN
Try street, 2d and 8d avenues, Plttsbxgﬁh, Pa.
Cago.

90 8, €anal st.
- tocks of this sale by
R, DAN2
6EO. PLACE & CO., 131 Chambers street, K. Y.
PIEECE & WHALIN
Machinery.
LASS MOULDS for Fruit Jars, Lamlgg,
Bottles, 3
thing new in glass you will require a mould (o dfe).

HINGLE AND BARREL MACHINERY.—
Improved Law’s Patent Shingle and Heading Ma-
e A e e sers. Hoadiag, Piancrs
ave
Tarners &c. Address TREVOR & Co. Lockport, N. Y.

ORTABLE STEAM ENGINES, COMBIN-
ing the maximum of efficiency, durability and econ-
omz. with the minimum of weighi and price. They are
widely and favorably known, morethan 1,0%0 belnﬁ in
use. All wnrtr nted slnltlsa;ctoryA 31' d;xo sale. Descriptive
circulars sent on application. @88
THE J p(? HOADLEY CO. Lawrence. Mass.

RON BRIDGES—CLARKE, REEVES & Co.,
PH@ENIXVILLE BRIDGE WORKS. Office, 410 Wal-
nat Street, Philadelphia, Pa.

Sgeclaltlea—Accurate ‘Workmansghip—Phcenix columns
—Use of double refined iron. No welds. All work
done on the premises, from ore to finished bridges.
Illustrated Album mailed on receipt of 75 cents.

Machinery

Woodand Iren Working of eve: klnd’. Leather and
Rubber Belting, Emery eels. Babbitt Metal, &c.

Sturtevant Blowers.

Of ev ry size ana description constantiy on aand.

Cold Rolled Shafting.

Best and most perfect Shafting ever made, constantly
on hand in large quantities, furnished in any lengths up
to 4 ft. Also, Pat. Coupling and Self-olling adjustable
Hangere, pulleys, etc. GEORGE PLACE & CO.,

141 Chiambers Btreet. & 103 Reade Street, New York.

Niagara Steam Pump.

CHAS. B. HARDICK,
23 Adams st., Brooklyn, N. Y.

THE JOHN HARDICK

N iangara Steam Pump.

BBARD & ALLER, Brooklyn, N.Y.

Forthe Best and Cheap-
O o Teiiih tHEeiTEE
DROP PRESSES. umoizrows. Coxy. '

OOD-WORKING MACHINERY GEN-
erally. Specialties, Woodworth Planersand Rica
ardson’s Patent roved Tenon Mach es.
tral, corner Union st.. Worcester, Mass.
WITHERBY RUGG & RICHARDBON.

& TR

ING, MORTISING
TENONING & SHAPING
MACHINES;

AND SAWS,

SCROLL SAWS

Py §

¥ For RATLROAD, CAR, and AGRI"
. OULTURAL SHOPS, &c.,
J 82 _Superior to
L]

A. FAchm%:réig'oxuo.
P. BI:AISDE&-L & CO,,

Manufacturers of the Blaisdell Patent Upright Drills
and other first-class Machinists’ Tools.

EW & IMPROVED PATTERNS.—MA.
CHINISTS' TOOL8—all sizes—at low prices.
E. GOULD, 97to118N.J. R. R. Ave., Newark, N. J.

MANUFACTURED BY

HARRISBURG FOUN-

DRY AND MACHINE

COMPANY,
Harrisburg, Pa.
—_——

§F- Send for Circular and
Price List. s ‘ @

(i)
e

S.'II]EN()I]'J ])I]“ L‘ For cutting business

Stenclls,allsizes. Als®

complete or{]u;rgrs for Clothing

Stencils and Key Checks, with which young men are
making from ssyto 20 8 day, Send for cattﬁ

samples to 8.M.SPENCER.117 Hanover St..Boston Mass.

ogue and
TURBINE,
ng}:ﬁhgg free. SETH WHALEN, Ballston Spa,

Milling Machin:s.

tyles and sizes, from 600 to 10,000 1bs. Universal,
gl(a?x}l, l!II{'dex. Gear and Cam Cutting. Mill Grinders.
Mills made to order. Index Plates drilled, BRAINARD
MILLING MACHINE CO., 131 Milk St., Boston. Works

No risks to purchaser.
£ "Sos, N.Y.

at Hyde Park, Mass.

[1]

[ 12 WrE T

BrAams & GIRDERS

HE Union Iron Mills, Pittsburgh, Pa
The attention of Engineers and Architects 18 callec

to our improved Wrought-iren eams and @irders (Eat
ented), in which the compound welds between the sier
and flanges, which have proved so objectionable in thr
old mode of manufacturing, are entirely avoided, we ar¢
D Rare O o or dcstriptive 11t hograph addres:

elsewhere. For

ngng;ig.exloman & Co, Union Iron Mills, Pﬁrt:%nrgh, Pa

per day at home. Terms Free. Address

in store and for
&, Mllwaukee, Wis.
B N
N2y YO Yok 00~
Ink Stands,etc..made by H. BROO
|~ PARTIOCULAR ATTENTION paid to MOULDS for

Shafting
NA & FITZ. Boston, Mass.
SAFETY HOISTING
NO. 348 BROADV;EV
15 years COR. WHITE AND CENTER ST8., N.Y. Forany
INVENXTORS. Send model or drawing; inclose stamp.

$6 2 $20

GEoO. STINSON & Co., Portland, Maine.

BOILERS AND PIPES COVERED

With “ ASBESTOS FELTING:" saves twenty-five per cent. in fuel. Send for circulars.

ASBESTOS FELTING COMPANY,

Nos. 8186, 818, 320, and 322 Front Street, New York. g3 Asbest

andqualities for sale.

BLAKE'S PATENT
Stone and Ore Breaker

Crushes all hard & rittle substancesto
any required Algso, any kind of
STONE for RoADS and for CONCRETE, &¢.
Address BLAKE CRUSHER CO.,

New Haven, Conn.

ADVEBTIBERS ! Send twenty-five cents to GEO. P,
ROWELL & (0., 41 Park Row, New York, for their
Pamphletoy one hundred pages, containing lists of 3,000
newspapers, and estimates Rhowing cost of advertising.

HE CHAMPIUON SILVERSTEEL

SPRING MATTRESS, now greatly improved, has
been before the public forseveral yen% and continues
to occupy 1ts unrivalled position in the trade, as the
BEST BED ever produced. It presents the rich and
elegant appearance of silver, and i8 the softest, easiest,
cheapest, and most durable Spring Bed in market.
Wholly composed of tenacious tem})ered steel springs,
80 united that the pressure is equally distributed. Eu-
slly litted, curned, or rolled up. Both sides slike. No
frame, no wooden 8lats, no tow stuffing, no straps. May
be used on floor without bedstead. No under bed re-
quired. Needs only half the thickness cf bair mattress.
More springs for your money in this bed than in any
other Unequalled for hotels. Any sizes mace to or-
der. Send for pictorial circular. Retall price of double
bed, $13. Shipped, bvsingle bed or quantity, to all parts
of the world. Liberal discount to the trade. Sold by
leading dealers in all parts of the country. Refer to
Phelps, Doremus & Corbett, J. T. Allen Co., New
York, Gould & Co.. Philadelphia, Pa., Gilbert & Sons,
.Torwien, Conn, Bowditeh & Co., New Haven, Conn., aad
many others. 'CHAMPION SPRING MATTRESS 'CO
Makers, 246 Canal 8t., near Broadway, New York.

RS

NG MA-

CHINES.

They can De driven by hand,

wheD other motive

wer 18
not avallable.

Hundreds are
being operated 8o. Manufac-
tured at the *“ GREENWICH
MACHINE WORKS,” Green-
wich, Washington Co.,N.Y.

HE PRATT & WHITNEY CO., Hartford,

Conn.,are prepared to farnish, from their factory
direct, or through their agencies at 25 Park Place, New
York, 186 W. 2d 8t., Cincinnati, O., and 258 8o. Canal
St., Chicago, Ill., Iron Working Machinery for ma¢hine
and rallway shops, sewing machine and gun factories,
and for special purposes, including drop and trip ham-
wers,. blacksmith shears and iron shop cranes of thor-
ough construction, with full equipment of the best
modern attachments. Enquiries tor description and
prices are solicited.

EEK’S DOINGS IN WALL STREET.

Ezxplatns stock operations on small capital with-
outrisk. Cupy #ent free. TUMBRIDGE & C0.,3Wall 6t.N.Y.

Infringements and Patents, consult R, B. McCMAS-
TER. Counsgellorat Law, 9 & 11 N
York. Counsellor and Advocate in PntentRoom o New
SCHENCK’S PATENT.
And Re-8awing Mechines, Wood and Iron Working Ma»
Bolers, ete,  JOHR B, SGHENCK S

1832, T
WOODWORTH PLAN
%ﬂ%w-'ﬂ. N. Y.and 118 ‘imeny 8t., New York.

A WEEK TO AGENTS8—Sure. Four new Pat
$7 ents. J. D. NESBITT, Foxboro’, Mass
| Prize Plcturesentfree! An

find! Address, with stamp, E. C. ABBEY

The Tou'Ga'te ¢ ingenious iem! 50 objects to
Bi o N.Y

inallqua
l Ty R
TR

ﬂr&

Small Toels of all kinds: also GEAR WHEELS, parts
of MODELS, and mntexélln::lia %f :ll &klm(l:s.‘ g)asgiel;gfs e%f

11 Lathes, Engines. e Rests. &c. Catalog ree.
(%%?)DNOW & WIGHTMAN., 23 Corrhill, Boston, Mass.

MACHINERY.
WOOD AND IRON WORKING,
Specialties from new and improved patterns.
ki Saa, Malente Nacsis, St g, g
8 .
Bz 48 & BRADLEY. 8 Sudbury St..Boston. Mags.

EXT JULY, A WELL KNOWN FIRM

nf Engineers 8 d Machinery Afents, with large
connections at home and abroad, will open a ground-
floor Warehouse, having windows fronting Queen Vic-
toria Street and Cannon Street, City, London, England.
Thefirm i8 prepared to accept the agency for special
machinery, tools, etc., and to exhibit a cho!ce' selection
of thege and of workingmodels. Advertizers travelers
canvass Great Britain and the whole of Europe. For
terms,apply to W. P., Box7i8 New York City.

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

GREAT BARGAIN.

4me property of the Yale Iron Works, consisting of
one mgchlne shop 60x150 ft., Basement, two floors and
attic, with new engine and boller, Shatting, Tools, etc.
all in running order, suitable for manufacturing En-

nes, Tools, &c¢. Also one Foundry Building 583f .X150
ftl.,wml two Cupolas, crane, flasks, scales, and every
thing complete for doinga larﬁe jron foundry business.
The buildingsare Brick.situated on the corners of Chapel
St., the business Street of the clt{. The buildings will
be sold separate or together, with or without the ma-
chinery. Also, Jarge assortment of engines and tools
ready ¥or delivery. All things coastdered, this 18 a
chance of a'lifetime for a most profitable investment.

New Haven, Conn. H. B. BIGELOW, Aesignee.

R. BALL & CO,

-~ >

WO00D WORKING MACHINERY.

For Planing Mills, Car S8hops, Sash, Blind and Door Ma

T
. v rcester, a88. esroom

Chambers & 103 Reade St8., New York. oom, at 13t

too

© 1874 SCIENTIFIC AMERICAN, INC.

Anarew’s Patents.

Nelisel t].l‘l-l‘l °:"°‘ Grooved.t'or Geared Holmt~
aited to ev w8,

Sd%rt.y' .Store Elevnat:yrs. ﬁevent Accident, 1
Rope, Belt, and Engine break.

Smoke-Burning Safety Bollers.

Oscillating Engines, Double and Bingle, 1-3
= Horse power,

T ente Beet Boape 1o i World: baas
) .}
end, San(i' Gravel, Coal, Grain, ete., with=

ti .
Alloﬂl h"i“é’fm le, Durable, and Economical.
Send for Circulars,

$180

414 Water Btreet, New York.

EACH WEEK to active AGENTS.
thing new and reliable. Write at once.

COWGILL & CO., Kalamazoo, Michigan.

Some

¥, Superior to any modifi-
X cation of the trip ham,

> mer. Simple, Efficient-
k26 and Cheap.

™ =5~ 8Send for Circu
¥ 'R\ lars and price.

Address

'_ W. L. Chase & Co,,

95 &9 7 Liberty St.,
New York

==
=]

PATENT

Planing and Matching

snd Molding Machines, Gray & Weod's Planers, Belf-oiling

Saw Arbors, and other wnod Working mschineri‘.

8. A. WOODS8 MACHINE CO.,{ 91U berty st., N, Y.:
Send for Circulars, etc. 67 Suibary st., Boston

ICHARDSON, MERIAM & CO.
Manufacturers of the latest improved Patent Dan-

ols’ and Woodworth Plnnlng Machines, Matching, Sash
and molding, T enoning, Mortising, Boring, Shaping, Ver-
tieal, and Circular Re-sawing Machines,Saw Mills, Saw
Arbors, Bcroll 8aws, Railway, Cut-off, and Rip-saw Ma-
chines, Spoke and Wood Turning Lathes,and various
other kinds of ‘Wood-working Machinery. Catalogues
and prige 1ists sent on application. Manufactory, Wor-
cester, Mass, Warehouse 107 Liberty st. New York. 17

M ABHINERY 8504 Tor Ciroular, CHAS- LACE
y & CO. €0 Vesey st., Naw York.

OODWORTH SURFACE PLANERS,

$125. Planers and Matchers, $350. 8. C. HILLS,

51 Courtlandt street New York.

LATHE & MORSE TOOL CO,,

Worcester, Masr., Manufacturers of

MACHINISTS TOOLS

Lathes, Planers, Drills, &e., &c.

PIPE PELTING.

CB’EAPEST, most DURABLE and eftective covering
knoWl. Kncased iu Galvanized Iron, readyfor imme-
diate application. No skilled labor requiréd. Can be
removed and used again. Send for Circular.
VEGETABLE FELTING COMPANY,
78 Beekman 8t., New York

- WENDELL'S DOOR STOP
Post Pald 250-53 N. 10th St.,Phlladelpl(\)ln.

Iron converts the outside into Steel—can be an
nealed and tempered as other steel. For rights, address
R T. RING, Pana,Ill

FOR STEEP
= AND FLAT

ESTBL 1856.
. SAMPLES

T

READY
ROOFING

FCJ&ULARS

=< READY RooFiNG CO.0F NY.
A 64 CORTLANDT ST
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[tvertigenteunts,
Buck Pmte e e e s{(")'(-)“:u]e.
Inslde Page = = = = = = = 75cents a line.

Engravings may head advertisements at the samerateper
e, by measurement, as the letter press. Advertisements
‘must berece ved at publication ofllice as early as Friday
morning to appear in next issue.

BORING AND TURNING MILLS.

11,

PATENTED APRIL 1871.

Manhinists’
TOOLS,

B v
Without Charge,

Tor Patterns, !
UEAR Wn.EELS, OF ALL IKINDS,
‘ with our ADDRE=S

N.Y.Steam Engine Co.

98 Chambers St.
NEw YORE

atent Yoalling £
Haehine. X

l‘l)l’ RALE—Pafent Wash Boiler. Boest in
use, plain =nd cacily made. and gives satisfaction.
Address, with stamp, W, J 1 HOMAS, Frederick, Md.

o ROLL SAVWS—DBestin the market. First
premtum at the A meriean Insttute Fair. Send for
cular o S, D, lI()WF,,‘)OFulLon St, New York,

Universal Hand Planing
\lachine, a labor-saving
inveation, attached to
any vise, to bench with
stand and chuck, or to
work itself, set to work
in Any(hrcctum in a mo-
nent. Upand down feed
o Tool: revereible self
h rossfeed. Quickly saves
itg cost Iu hands ot all me-
£ ral working mechanics.
Jacos E. SUITTERLIN,
mt'r, 60 Duane St.,, N. Y.

Manufacturers, Syracuse, N.Y.
QS BES T oilh 6k

REGULATORY
MURRILL & KE1ZER. 44 Holliday St., Balt.

SEND FOR
Circulare descriptive
af the
GOODENOUGH
improved Horseshoe.

Al fitted for use. XNo fires
required. Every Breeder, eve-
ry Farmer, every Horse Owner
own Farrier.

Box 3014, P
New York.
OFFICES:
34 & 36 Eliza-
beth Street.

Todd & Rafferty Machine Co.

MANUFACTURERS OF
Thecelenrated Greene Varfable Cut-Off Engine; Lowe's
Patent Tubular and Flue Bollers ; Plain Slide Valve Sta-
tlenary, Hotsting, and Portable an!nes Bollers of all
Kinds. Steam Pumps, Ml Gearing, Shafting, &c.; Silk,
Tow,Oakum, Bagelng, Rope, Flax,and Hem Aachmery.
Ageurs forthe New Haven Manufacturing Co.’s Machin-
18t8’ Tocls: for Jucdkon'’s Governors and Stop-Valves:
Sturtevant Blowers; and DlﬂPrenMa] Pulley-Blocks.
WARKROOMS, 10 BARCLA ST., NEW YORK.
WORKS. PATERSON. NEW HCRSKY

0.

SHTNGLE BARREL MACHINERY.
VART'S IMP, READING AND SHINGLE SAW
STAVE CUTTH s, JOINTERS, EQUALIZERS, AND

HEADING 'I‘U NERS
BaILELY GAUGE LATHE—For turning all kinds han-
dles and Cabinet work. Simplest and best in use, We
manufacture a full line of Wood and Iron Working
Machinery, Ste nm Ln;zines &c. Address
T. SAILIY & VAIL, Lockport, N. Y.
MPORTANT FOR ALL LARGE COR?O-
RATIONS aAxD MANUFACTURING CONCERNS.—
Buerk’s Watchman’s Time Detector, capavle of
conurol:ing, with .neu 1108, accuracy, tne motion of a
watchman Or patrolinan, as the same reaches dlﬂ'erent
stations of n'sg “eat S nd for a Cireular,
J. E. BUERK, P. u. Box 1057, Boaton 888,
N. B.—Thia detector 18 covered ty two U. 8. Patents.
Partfar naing or selling these ‘nstruments without au-
thoritv from me will be dealt with according to 1aw.

SAWS,

EMERSON S PATENT IN-

SERTED TOOTHED CL1P-
PER, expressly tor hieavy
teed, will saw 50,000 feet of
luwber in 10 hours.

The Patent Flange Tooth is
the cheapest Inserted Tooth-
ed Saw ever made. Has been
in wse more than four years,
and gives pertect satisfac-
tion.

N. B.—The Patent Adjusta-
ble Swage given with each
INSERTED TOOTHED Saw.

Also, our Patent Ready
Gummed and Solid Saws of
all kinds.

all orners,

teeth are now made by a
pertect.

Al Goods Warranted of
7 (& For Circulars and Price List, address E}

THE PATENT PLANER S:A WSare superseding
500 teetn given with each saw that will
cut 500,000 feet of lumber without sharpening.

This Saw will cut more ard better lum-
ber than any other saw {n the world.

SAWS,

EMERSON'S PATENT AD-
JUSTABLE SAW SWAGE,
lengthenr the tooth and
spreads it at the same time.

Sent prepaid to any part of
the United States or Canada,
on receipt of Price, $5.00, or
sent C. O

EXTRA 1THIN CIRCULAR
SAWS. For Circular Saw
Mills.

With Cast Steel or Gun Me-
tal Collars, for rerawing, ve-
neer saws, Shingles, Clap-
boards, Looking Glass, and
Picture Frame Backs,and all
kinds o, thin lumber.
Superior Quality. |

IERSON, FORD & CO., Beaver Falls, l’n.

The
new Process, every one

_SUPER-HEATERS

Save fuel, and supply DRY steam. Attached to boilers
orsetin scparate furnaces. H. W.BULKLEY ,Engineer,
98 Liberty St., New York.

| Grant’s Lightning Sorew Plate

For testing Ovens, Boll-
PYI'OmeterS. er flues, Blast furnaces

Super-heated Steam, Oils Stills, &c
Address HENKY W.
9% Liberty St.,

BULKLEY,
New York

The ouly serew plate in the world that makes perfect

thrend:iequal LI«J Jathe work—at a single cut. Will do

at least five times as wuch a8 any other. Alsoa larpe

varicty ot Bolt Threading \Irixchlues]oic Itmwl and {-
rugtion Fine friction clutches

proved const ILEY & RUSSELL, Gr-enileld, Mass,

Aadress JUtls ol 10K D) G pUNE, Manutacuur-
ers, Irentonu, N, J. or 117 Liberty st , New Yore.
Wheels and Rope for conveying power long dlstances
Send for Circular.

HOUSTON'S PATENT
TURBINE WATER WHEEL.

flmvl--t, Strongest, Cheapest. Best.
In the test at Holyoke,1
1872, the Houston gave the
hlxhesl percentage ever
shown in a rellable test and
the highest average re-
sults ever obtained. In
ractical use {tis everywhere
emonstrating its superior
ity over all others. Emer
son’s full report furnished on
application. Sendfor Circu

lar,

MERRILL & HOUSTON
ON WORKS,
Beloit, Wisconsin

PORTLAND CEMENT

A Practical T'reatise on Cement furnished FRKE.
S. L. Merchant & Co. 76 South St., New York.

T ABNRY HALL & CU., @ Lortiandt st., . Y. City.

THE PULSOMETER.

The simplest, most durable and eftective
BTEAM PUMP now in use. Will pump gritty
or muddy water without wear or inijury t¢
118 parts. It cannot get out of order.

Branch Depots:
11 Pemberton Square, Boston, Mass.
1327 Market St., Philadelphia, Pa.
59 Wells Street, Chicago, 111
South Western Exposition, New Orleans.
811 & 813 North Second St., St. Louis, Mo.

G. ROGERS & CO., Madison, Ind., are

e the original mtroducera of TA\\A’I‘E OF
SODA for cleaning boilers. Their prepiration of this
Salt was patented May 218t, 1871, It success has led 10
many traudulent 1mlmt|uns against which the public i8
warncd, Their T.S. is the solid Salt itself—no dilution.
ONLY 1 TO'2 OUNCES DAILY REQUIRED. Price 35c.a 1b.
Send tor book. References: Remtngton & Sons, llton
; Root Steam Engine Co., Owens, L;'nu',
Dver & Co..Hamilton,0.; Ouelda Communny Oneid. WN. Y

Mill I‘urmshmgWorks

are the largest in the United States. They make Burr

MillsLonc.n.gPortnble Mills, Smut Machines, Packers, M1l

Picks, Water Wheels, };ullﬁyfq audl (]aeBI‘IDE, specially
nl)s. end for cata

adapted to four i . T. NOYE & SOUN, Buffalo N. Y.

P()()F V(‘

No
fqua

N. Y. SLATE ROOFING (0.,

Oﬁice 6 Cedar Street N Y L, pox 1,761, Few York.

PAI Protect Your Buildings

LEAK.
roots; never cracks nor scales off; and Is only 80 cénts a

Igallon, ready for use, with a liberal aiscount to the trade
AGENTS WANTED IN EVERY TOWN. Two gallons willcover100 sq. ft. of shingles, or over4000

tin roof.

WITH GENUIXNE

FIRE AND WATER PROOF PAINT.

tar {s used in this composition, one coat of which is
1 to six of ordinary paint, and STOPS EVERY
Filling up all holes in shingle, felt, tin @r iron

LF Send, for testimonials and fw!l particulars, to P. O
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PLAIN, E‘ICAI‘~TI(‘
TILES nasbilios,
, A VI)],[m ON, MERCAANT
., A4 Pearl St., v, Y.
3¥~ Circular furnigshed rree.

_EXTRA HEAVY AND IMPROVED,
LUCIUS W. POND, MANUFACTURER

orcester, Mass,
‘Warerooms, 98 Libeny stree New York
STEBBING Awent.

And Shaped Diamond ¢ arbon l’vints, indispensable for
Turning EKme1y Wheels, Grindstones, also Trueing up
hardened Steel and Paper Calender Rollers,&c. Address

J. DICKINSON, Patentee, 64 hassau St. N.Y.

TEAM GOVERNOR

ADDRESS HUNTOON GOVERNOR CO. lAWRENCE MASS

P‘OR STEEL STAMPS, Pattern Letters,
Burning Brands, &c., aduren “NEW YORK STENCIL
Wonsw ’’ 87 Nassau St., \ $2~ P. 0. Box 5185.

ANNATE OF SODA ¢s not Patented, and

cannot be Paueuted Thomas’s Fluid Tannate of
Suda 8 a perrect Success for removing scile from Steam
Botlers, WITHOUT INJURING BOILER. It has removed
Bushels ot Scale from Single Bollers, thereby savin
Tuns of Cosl. It raves 20 times its cost in Fuel, an
saves 20 times 1ts cost in repairs of Boilers. Sold in
Bbl3.500 1b., % Bbls. 250 1b., 34 Bbls.125 1b,, at the low
price of 10cénts per pound—less than one third price of
other preparations,and superior to all others. Address
orders to N. SPENCER TFH OMAS, Elmira, N. Y.

PORTLAND LEMENT,

From the best London Manufﬂcturers For sale
JA BRAND, 55 Cliff St., N. .
A Practical Treatlseon Cement turnished for 25 cents.

RY OX

“DANBY

& o

use, wWo

o IJANBURY”
Universal Drill Ghuek

A success,
more durable than any other.
size, and will hold much larger by turning down shanks to 4.
== (g operated quickly and always easily;
any way get out of order.

returned if not satisfacrory.
Danbury, Ct

KEID'S PATENT, AUGUST 12, 1673,

Heartily endorsed by all uqinp: 1[ Stronger and
Holds drills fromO0to %, full

cannot clog, set, or 1n
Has now been a year {n constant
All are eold with full warrant, to be
F.A.HULL & CO., Manumcturers,
Send for Illustrated Descriptive Clrculnr

rking pertectly.

Amerlcan Saw Co.

Removes its Business Office, May 1st, 1874, to

TRENTON N. J.

Barnes’ Foot & Stenm Power

For the entlre l'ﬂUEL of Scroll Saw-
ing, from the Wall to the Cornice
Bracket, 31in. thick. Every Wocsd-
workershould have one. Four years
in_market—thousands using the..
Personsout of work, or thathave
sgnre time, can earn with one of
these foot power machines from 40
toS0cts. perhour. Itisa plcasure to
ruc one,—Say where you saw ihis,
and send for full description to W,
F.&J. BARNES,Rockfora. [ll.;R.C.
BARNES & Bro., 68 Park Place, N.Y

© 1874 SCIENTIFIC

ENCAUSTIC TILES

for floors. Send for pattern sheets.
MILLER & COATES, 279 Pearl St., New York.

PLANERS,

ENGINF LATHES, DRILLS. &c. Send for Price L.lst
NEW HAVEN MANUFACTURING ¢o
New Haven. ‘onn.

A LARGE ASSORTMENT OF

Spy Grlasses.

Catalogue sent on receipt of Ten Cents.
Y. M'ALLISTER.

(,HAEFFER & BUDENBERG, Magdeburg, Genrauy
atvum Lt Gruges, ete. W HETRRMANN. ¢ Cedar St »N. 1

-2 TMPROVED 1874,
DOUBLE ACTING
BUCKEI1-PLUNGER

SteamPumps

LWAYS RELIABLE,
VALLEY MACHINE COMPANY,

Easthampton, Msass,

COMPAR,
"“‘rrier‘y\/v'}l(, T Lmeu&_macr-;
AR A .
R. A Vervalen's Bmk Machmes,

Made at Haverstraw, Rockland Cn.. N. Y. Making nine
tenths of all the brick used {n the State, Sendforcircular,

THE AMERICAN TWIST
DRILL CO,,Woonsocket, R, [..are
now the sole owners and manufac
tarers of the celebrated

DiadoND SoLiD KMeErY WREELS,
g7 Nlustrated Catalogue of Em-
ery Wheels, Machine:y, #nd Tools
FrEFR.

t‘

A MONTH TO AGENTS

200°

to sell the INMPROVED “HOME
SHUTTLEY SEWING MACHINI,
the only practical, low-priced *Lock Stiteh™ Sewing

Machine ever invented, Addres= JORNSON, CLARK
& Co., Boston, Mua==; New York City; Pirtsburgh,
Pu.; (,lumgu Ill., Lomsnll(,, Iy., or st Louls, Mo.

Working Modets

And Kxperimental Mnchm ‘% Metal, or Wood, made Lo
order by WEBNKR. 2 Center 8t,. N. Y.

R T Hw‘mmn‘ﬁ“m"ﬁ
RO 0 IF1NG

’l‘llliLE PLY
n Use Ten Yea
well r? menwulul “and suitable for

A good article,
either steep or Circular and Sam

New York

flat roofs. Ne nd for

ples. MICA ROOFING (CO..7 Maigen Lane.,
AMPLES OF MACHINES, TOOLS, and

ed,
N

exhibited, and orders
& vO., Vicks Durg,.\llas

v’WI
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recs:
tuken, AL ra

Loy qup
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( E
S\ CORL. L\‘_Q\DA\KD & QTTLR SN

WIRE ROPE.

John W. Mason & Co.. 43 Broadway, New York.

SN\

Q LL KINDS orF 1RON AND BTEKL DROP
FORGINGS made to order, NEW ENGLAND
MOTOR AND MOWEKR CO., bauhnry,

(,mm

The publishers of the SCIENTIFIC AMERICAN have
acted assolicitors of patents in the United States and
forcign countries for more than a quarter of a cen-
tury. More than FIFTY THOUSAND {nventors have
availed themselves of thelr services. All patents se-
cured through this agency recelve a special notice in the
SCIENTIFIC AMERICAN, which frequently attracts pur-
chasers for the parent.

Inventionsexamined,andadviceasto patentabllity free

Patents obtained in the best manner, and with as Ift-
tle delay as possible.

Caveats prepared from either model or drawings, and
filed in the Patent Oflice at short notice.

Special examinations as to the patentability of inven-
tions made,at the Patent Office, on receipt of model or
drawing and description; cost for this search and re-
port, §5.

Trade Marks.—The neceesary papers for securing
protection to manufacturers and merchants fn this
countryandabroad are prepared at this oflice.

Design Patents, for protecting artists and designers
of any new ornamental work, are quickly aud cheaply
obtained through this office.

Copyrights obtained.

Foreign Patents are solicited in all countries where
patent laws exist. Pamphlets, containing the cost sand
full particulars, mailed on application.

Canada Patents.—Canada is one of the best countries
for patents. The cost depends upon the length of time
for which a patentis desired. [ull particulavs by mail
on application.

We shall be happy to confer with inventors, examine
their models and drawings, and advise with them as to
obtaining patents without consultation fee. Lvery
kind of information pertaining to patents, ut home or
abroad cheerfully given.

Send for pamphlet, 110 pages, containin, laws and f
directions for obtaining patents. Addres:

MUNN & CO.,
Publishers S(/‘Iih\ TIFIC AMERICAN,

rark Row, N,

.
BRANCH OFncn—Corner F and 7th ~trae(s.

Washiugton. b

HE “ Scientific American” is printed with
CHAS.ENEU JOHNSON & CO.’'S INK. Teut] and

Chestnut St., below Eighth, Phllndelpnla ‘Pa.

AMERICAN, INC.

~ombard Sts., Philadelphia, and 59 Gold $t.,, New York,





