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2 THE CLOOK TOWER AT DELHI, INDIA.

I'he city of Delhi is one of the oldeat in all the provinces
of Hindostan, and the sanguinary fightiog under ite walls
in the days of the Sepoy muting, is still fresh in the memory
of most of our readers. Since the establishment of & large
dnpo} of the Enst Indian Railway there, many fmprovements
In the streets and buildings of the ancient city have been

made. Of these additions, the most noticeable from u dig.
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,” o N
and from the London

main line to the adjacent siding, by lifting the train bodi-
ly from one line to the other, The lifting will only be aninch
or two, and the hydraulic apparatus as now constructed will
make nothing of the welght, while asto time, Mr. Jordan
cnlculates that a fow minutes will puffice to transfer a train
from oné road to another without disturbing a single pasgen-
ger. The whole work of u station, as regards the hydraulic
apparatus, may be done by one, or, at large stations, two

'ady. The time saved in gwitching will be very grest, and
*he risk of collision reduced.
e
Reproduction of Photo=~Negatlives.,

The sensitive compound I have hitherto employed for coat-
ing the piates is made up of dextrin, 4 grammes; ordinary
white sugar, 5 grammes ; bichromate of ammonia, 2 grammes ;
water, 100 grammes; glycerin, according to the condition of
the atmosphere, 2 to 8
drops.

A new, well cleaned,
patent plate is coated
with the sensitive chro-
mium solution ;and af-
ter the superfluous li-

quid has been allowed

to flow off at one of

Builder we extract the

the corners, the plate

accompanying  engra-

ving,

is dried in the dark by

being placed upon a

T'his building is erect-

lithographic stone or

ed on an uppropriate site

metal plate, a period

at the crossing of four

streets, and stands 110 ks

of ten minutes being

feet high, exclusive of

sufficient for the pur-

pose, with & tempera-

the gilt vane and finial.

The lowest story is
about 20 feetsquare ex-
ternally. The materials
used in its construction

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 solid 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 Indinn Reilway sta-
tion, and, from other

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-
pigned and bailt by Mr.
BE. J. Martin, Executive
Engineer of the Rajpoo- I
tana State Railway. zy' B s
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Rallways without = |

sSwitchon, Turnouts, 2|

or Crossings.

Mr. Charles Jordan,
Newport, England, pro-
poses to stop one exten-
give gource of railway
accidents in what is cor-
tainly a thorough man-
ner. He proposes 10
muke the up and down
main lines without the
ususl switches, wrn- |
outs, and crossings, the
lines being continuous
from end to end, and to
work such road by trans-
forring o train or traing
at stations, or where
ghunting 18 necessary,
or st junctionsywith oth-
er rallways, from the

ture of 120° w0 160°
Fsh.

The film being per-
fectly dry, the plate,
still warm, is put un-
der a negative and
printed in the shade for
ten or fifteen minutes.
As soon as it comesout
of the printing frame
the plate is sgain
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-

S

TOWER AND CLOCK AT DELHI, INDIA,

tion of the powder is

carried on in a shaded
corner of an ordinary
room illominated by
daylight. You must
not press hardly upon
the film with the brush,
but move the same over
the surface as lightly
as possible; nor will it
do to hurry the opera-
tion.

In proportion as the
film cools so the image
appears. By carefully
breathing or, better
still, blowing upon the
film, you will be able
to accelerate the pro-
cess, and when the
= picture has attained
_— . sufficient vigor youn

—_—— e take off the supertlaous
graphite powder with

a clean brush,

““w# A normul collodion
A % lsnow applied ; such as
Ry st N I use is composed of :

! Alcohol, 500 purts;
ether, 500 parts; py-
roxyline, 15 to 20 parte,
- When this ilm has
set and hardened, the
margios are cut round
with & knife, and the
plate put into & porce-
Inin dish of cold water.
In three minutes the
picture will be free
from the gluss, and the
film may be employed
in this posaition or re-
versed with o soft
brush, and taken out
of the water adhering
vither to the skame glusa
plate or to another, A
gontle stroam of wnter
falling upon the film

[N

e T ——————————_



Ak an

T A

400

Scientific  American.

[JUNE 27, 1874.

will remove any chromlom salts still remaining in it, and
will also press down the looso film uniformly upon the glass
surface, Finally, the plate is allowed to dry in a perpendi.
cular position. Fuarther treatment of the plate with varnish
follows as a matier of course.

The image upon the eollodion film is very thin; but youn
need be under no apprehension of its teariog 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 AREENIC.—The only antidote for ar-
senic heretofore known has been bydrated 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.

I 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 Screx.
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 durilf:
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 10 the maszes; not siming to supply information valua
ble alope to the engineer, 1o the cLemist, 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 genlus, 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 circulstion 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 glanciog back over the contents of the past volume, we
feel that we may confidently assert that in no other periodi-
csl now extant ls there to be found a wider range of topics,
trested in popular and readable form, the perusal of which
will add more largely to the stock of valusble knowledge of
any reader,

In the pages now closed we have presented 258 illustra
ted sabjects, in many cases with not merely a single cut, but
with & series of engravings, These embrace the most recent
mechanical inventions, patented in this country and sbroad —
new steam engines and bollers—new weapons of war—new
tools for every wariety of industrial employment—new
household implements—new machinery of every kind for
especial purposes—illustrations of new m»mii‘m experi
mente—views of new buildings, bridges, and monuments—
pictures of rare and new plants, fossile, and animals—of
queer freaks of Natare in the animal and mineral world—
lucid disgrams, explanstory of mathematical demonstrations,
and new theories of natural phenomena.

As for miscellaneous Information, we would refer the
reader 1o the columns of fine type, attached to this number,
which form the index, in order 1o gain an idea of the num
ber and variety of the matiers he has examined.

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

stopping, a8 we now do, for & momentary breathing spell, we
can look back and see s notable advance, Professor Thur-
ston has sent us & large amount of important and valuable
news regarding the behaviorof metals under strese, and how
to test them—{faots of the liveliest interest to every engineor
and mechanic. Professor Orton has continued his lotters,
telling us about the little known resources of Central South
Ameries, In astronomy,we have presented our monthly notes,
regarding positions of planets, times of phenomens, ete.;
abstracts of Professor Proctor's excellent lectures during his
Iate visit to this country, and also an account of Professor
Wright's discovery of the cause of the zodincal light. We
have also noted the discovery of new planets and comets,
announced the donation of $£700,000 by Mr, James Lick, of
San Francieco, for a gigantic telescope, and illustrated an
ingenious plan for the manufacture of that great Instrument,
the device of Mr. Danlel Chapman. Our abstracts from the
proceedings of the British Association, the French Acndemy
of Sciences, and our own scientific associations, have been
very full and accurate, while reducing the new topica 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.
road construction, mentioned some important works in hy-
draulic engineering in the West, and, in a multiplicity of
articles from the pens of expert writers, considered topics
of a timely and lively interest to the profession. Chemical
matters havereceived their full share of attention, and so aleo
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 time has come
for them once more to express their appreciation of our
efforts by sending us their substantisl support.

HOW TO0 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 prinei-
ples and recent discoveries upon the subject. The learned
engineer gpeaks of the ‘‘ duel,” as he terms it, between the
fire on the one hand and the refractory materials used in the
arts vn the other, and recognizes the serivus difficulties
which impede the effort to utiiize high temperatures, when
it is possible to attain them.

The Niemens 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.

Urder ordinary conditions, we cannot much exceed the
temperature of & steel melting furpace, since dissociation
occurs at & temperature supposed to be in the neighborhood
of 4,500° Fah., for oxygen and hydrogen: consequently all
combustion must ba checked at some lower point on the
scale, 50 long &8s no external force alds that of chemieal af.
finity. The temperature of dissocintion of carbonic acid is
even lower than that for bydrogen snd oxygen, and is shown
to be not far from 2,500° Fab. Finally the presence of ni-
trogen in atmospheric air reduces the maximum temperature
attainsble, 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 far
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 pneumstic 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 pneunmatic 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 bocomes so great
as this; yet there can be no doubt that it is sufficlently great
to have an important influence in elevating the limit of dis
sociation and In glving the very high tempersture which
bolds nearly pure iron within the converter in a condition of
fluldity never observed eleewhere,

It is readily seen that the conclusions of M. Jordan, In the
address to which we nlluded above, are justified both by
Ho advises: The choleo
of a combustible which may be consumed lo s bath of metal
furnishing a non.volatile residue withoutlnjuring (sans dé

Science and by practical experience

naturer) the metal, and the adoption of & form of furnace
which, heated by gas or otherwise, may be worked with an
loternal pressure of several stmospheres, He refors to the

marvelous discoveries, recently made, relative to tempera
ture and pressure on the surface of the sun and other beaven -
ly bodies ns sffording illustrations of the possibilities in the
direction of attaining high temperatures.

The problem presented is as Interesting and attractive as
itis 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 upon it;
and we hope that our readers will be able to find in our
columns evidence that the ingenuily which has made our
people famous as s nation of mechanics, and the growth of
Science which is gradually becoming so noticeable among us,
have sssisted to a valuable extent in effecting mo impor.
tant an adyance in this direction. Any improvement or dis-
covery which assists in the production and the economical
application of high temperatures aids every branch of indus-
try, and promotes our material welfare in an inconcelvable
number of ways.

o

A CURIOUS PROBLEM,

In cur queries of last week’s issue a correspondent, B, F*
B., says: “ There is a problem, which some one has found
in & work published mauvy years since, which is as follows
* A man, at the center of a circle 560 yards in dinmeter, starts
in pursuit of a horse running around its circamference at the
rate of one mile in two minutes; the man goes at the rate of
one mile in six minutes, and runs directly toward the horse,
in whatever direction he may be. Required the distance
each will ran before the man catches the horse, and what
figure the man will describe.” I hardly think it admits of »
solution under the sbove conditions; but were they reversed,
that is, if the man were ruoning 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 examinsation proves to be
totally differant. The spiral of Archimedes is the track of &
point which moves with uniform velocity along the radios
from the center to the circamference, 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 ragius, but
more and more obliquely toward a uniformly progressing
point in the circumference, giving rise to aun intricate applica-
tion of the differential calenlus, which finally proves that the
man will never reach the horse, bat 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
is half that of the horse, he will, after two revolutions, be
near the circumference of s 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 resders with extended calculs-
tions in the field of the higher algebra, we have solved the
problem in the grapbic method. In our first figure we hay

divided the clrcumference of the circle into sixteen equal
parte, 0, 1, 2, 8, 4, ete,, and taken one third of such a part
nud et 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 bhave traveled along
the line 1, 2, 2; while the horse travels from 2 to 8, the man
will travel in the direction 2, 8, 8, and #0 on; the only differ.
ence between our engraving and the reality belng that the
short lines ropresenting the road traveled by the man will be
slightly curved, instead of steaight ns we have represented
them, By making theso lines smaller, we may come suffi-
clently near to the reality, but the fioal result will not essen-
llull_\r differ. If the reader follows the different trm'lngn for
three revolutions, as represented here, he will see that finally
the man will walk in a circle one third the sige of that n
which the horse moves, aud will constantly see the horse i n
& direction tangential to the clrcle in which he walks; and
therefore he never can reach it if he always moves directly
toward the Lorse.

It is quite otherwise whoen the problem ls 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 1s divided
Into spaces ench equal to J, part of the circumference. At
A A, ench part of the man's track 18 made equal to threo
times that length; and 1t In soen that, before the horse has
anccomplished threo of these diviglons, or one slxteenth of the
olrcumference, tho man will have overtaken him nlong the
line, 0,1, 2,8, At BB, the caus Is represontod that the man
walks twico ns fast as the horse; the engraving sliows that,

before the horse has accomplished five divisions or one tenth
of the circumference, he willbs overtaken. At C C, wo 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, 8, belog
one and s half times the corresponding o part of the
circumference. It iy seen here that the horge will have been
overtaken when he hus pussed over seven spaces, or } of the
circamference. Finally, at D D, we have represented the in.
teresting case that the man walks exactly as fast ns the horse ;
it is seen that, after going through sixteen spaces,or ) of
the circamference, the man will move very nearly in the cir.
cumference, but always nearly one space ({4 of the cir-
cumference) behind the horse, without being able ever to
reach him. All that he then cando is to stop and let the horse
overtake him,
SOURCES OF EDIBLE STARCH,

Besides the well known cereals, the number of plants pro
ducing starch,in root, stem, or fruit, in quantity suflicient to
make their cultivation profitable,is very large., The number
made use of in supplylng 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 conntries, where starch producing plants chiefly flourish,
many other starch ylelders will doubtless be brought under
cultivation, with as marked an improvement in their quality
and productive value, we may expect, as the cereals have
shown, or, more notably, the potato.

Possibly the effect upon the cultivators may be eqnally
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 matner the development
of tropical and sub tropical communities must come largely
through habits of industry and thrift acquired in systematic
agricalture, 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 sawme, whatever its source. The com-
mercial starches are more or less impure, more or less flav.
ored by the eclements with which they are associated in
Nature, and which are not perfectly eliminated in the pro-
cess of manufacture. There is & difference also in the sizs
of the granules, but this requires the microscope to deter-

‘mine. Arrowroots contain about 25 per cent of starch, which

is extracted by & process of grinding, raspingand 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 beat 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 Bermudsasin mostof the West
Tndia 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 conti roots, and the farina prepared
from them conti. In the shops it is known as Florida arrow
root. Another West Indian starch, called tous le mois, char-
acterized by the relative coarseness of the granules, comes
from several species of canna, one of whichcanna edulis has
been largely Introduced into Australis, where it yields an
excellent quallty of starch,

A grest number of starch-ylelding plants are employed for
local use in South Americaj but for exportation the West
Indian marants and the native maniiots are chiefly cultivated.
There aro two spoclos of the latter (manihot utllissima),other-
wise known a8 cassava root, being bitter and poironous, the

“thor (m. api) aweot, and largely used as an esculent, simply
bolled, Both have beon extonsively introduced into other
purts of trople Amorien, the Hast Indles, aud the coast of
Afriea, The tubers of the bitter specios, which ismost ex
tenslvely cultivated, wometimens attaln the length of three
foot and welgh thirty pounds, the milky jules being removed
by pressing and the polsonous principle expelled by the
notion of heat, Whoen hested fn s molst state, the starch Is
purtly cooked, forming mmall, hard, irrogular masses, the
taploea of commerce, Like the potato, the manihot hus de-
voloped a large number of varleties under cultivation, differ-
ing as potatoes do 1o quality and period of maturlng, some
coming to perfection In six months, others requiring & year
or more, Farioa of manihot, both in its crude state and
made into thin cakes, s vory largely eaten in Venezuelaand
Brazil, where the manihot Is most cultivated, the single pro
vince of Bants Cathariog having as many as 14,000 gatablish.
ments for ite manufaoture,

The bulbous root of another polgonous South American
plant, a climber, furnishes the starch called jocatupt, said to
huye lmportant medicionl properties. Only a pmall quantity
I8 produced,

The African arrow roots are of varlous origin, The Caps
Verde lslands export a considerable quantity, chiefly ex-
tracted from the Beazllinn cassava root, St Thomas, Angola,
snd Mozamblque also yield a small amount, In Liberis,
Slerrn Leooe, sod other African colonles, especlally Cape
Colony nnd Natal, the true arrow root (marants) ins been
largely introduced, and the prepared starch is beginning to
be exported In noticeable quantity. Madagasear and the
Muauritios likewlise yield a small amount,

In 1840 the maranta was brought to Madras, and shortly
afterwards to neveral other East Indinn countries, where it
thrives abundantly, developiog in from twelve to fifteen
months. With good irrigation, & year suflices to secure the
maximum yleld of starch, 16 per cent. More recently the
same plant, together with the manihot, has been introduced
into Ceylon, where after much persusasion the natives have
been induced to cultivate them., Now the amount produced
not only suppliea the large local demand, but allows of con-
siderable exportation,

What is known ns tikor,or East Indian arrowroot,com: s from
the roots of n native plant,the narrow-leaved turmeric (curcu
ma angustifolia), which abounds in Ticor, Bennres and Muadras,
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, & wild
gioger plant, growing everywhere in such profusion that it
is almost a nulsance, has a root loaded with starch of a good
quality. The supply of the root is inexhaustible; and with
a little troubls 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 & wild arrow root which grows
in the jungles. The starchis of excellent quality. Inmany
other parts, the natives also lay under tribute for the same
puarpose the young roots of the Palmyra palm, which are
rich in starch. At Gos, a farina is prepared from the wild
palm, and in Mysore from the sago palm of Assam (carryota
urens) which yields s ssgo little if at all inferior to that of
the true sago palms of the Mslay countries. Less nutritious
and palsatable sagos are also obtained from the Talipat palm
in Ceylon, and the Phanizr fariniferac which grows on the
Coromandel coast.

The most generous of starch producers, however, are the
true sago palms,of which two species (sagus konigii and sagus
I@ris) are chiefly cultivated. Though most abundant in the
eastern parts of the Malay archipelago, these palms ars
fournd throughout the Moluccas, New Guinea, Borneo and the
neighboring islands and as far north as the Philippines. The
yield is immenss, 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
as by seeds, a sago plantation is perpetual. Wallace shows
that ten days' laboror its equivalent in money will put & 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 bushels 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 Chiness of Malacca, something like 250,000
bundredweights being sent therefrom to England alone.
The manufacture of tapioca Is also largely carried on at
Singapore and at Penang, 75,000 hundred weight being sent
to Epgland annually from the former port, and 10,000 from
the latter,

Japan sago Is made from the pith of a fern palm (oycas
recoluta), which ylelds a large quantity of eago-like starch.

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

In other Pacific lslands, certain specles of aurum are also
utilized for starch, the one most extenslvely cultivated
(awrum esculentum) being known as taro. The natives of
Tahiti distinguish thirteen varieties, doubtlens the result of
artificial selection, The tubers, which welgh from two to four

pounds, each ylold an much as 33 per cent of starch, com
bined with & blistering bitter principle which i destroyed by
heat. Our familiar Indian turnip, with its serid flavor
belongs to the same family of plants,

Among the otherstarch-producing plants, extennively oul-
tivated for food in tropieal countries, and which are dostined
to add immensely to the food supply of colder climates, are
ysms, bread frait, and bansnss, including the variety known
us plantaing, The last fairly rival the sago palm in afford
ing the maximum amount of food for the minimum luuv:un'.
of labor. The yleld to the scre Is, in bulk, forty-four times
that of potatoes, and the proportion of starch Is somewhat
greater, The fruit Is also richer in other elements of nutrn
tion, 8o that the meal prepared by dryiog and grinding the
plantain core resembles the flourof whest in fo yd value. It is
easily digested,and in British Guians Is largely employed s
food for children and invalids, The cost of preparing plantsin
meal cannot bs great, and the supply might bs unlimited.
The proportion of starch is 17 per cent; in bread frult it is
about the same; in yams it rises to 25 per cant, but Is hard
to extract, owing to the woody character of the roots.

FAILURE OF PATENT EXTENSION SCHEMES.

We are glad to be able to state that the Sepate Committen
bave agreed to report adversely upon theapplication of the
sewing machive monopolists, for extensions of the Wilson,
Alkens and Felthausen, and Wickersham sewlng macline
patents,

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

The following cases were deferred until next gession: 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 1s well known, exhale carbonicacid in the
dark. M. Deherain states the curious fact that if a certain
mass of vegetables thus acting be compared with a like msss
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 unequsl! diffusion takes place across the
dividing body ; the current of denser gas is more sbundant
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 ELECTRICITY.

A new pneumatic gas lightiog apparatus, now bsing intro.
duced by Mr. Asahel Wheeler, of Boston, Mass,, was recently
tested at Providence, R. 1., with satisfactory results. A current
of compreased air Is transmitted from a central engine to di.
aphragms at the burners, the moving of which turas on the
gas, which is then lit by an electric spark. Forty lights
were kindled and extinguished simultaneously with great ra.
pidity. It is 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 & million bar-
rels per anoum showa that, the more people drink, the more
the appetite for driok increases. The capital invested is
stated as §80,108,230; 1,113,853 acres of land are required to
produce the barley, and are cultivated by 83,758 men ; 40,009
acres are devoted to hop culture, requiring the work of 8,020
people; and 3,506 bands are employed in the malthouses,

MILK FROM SWITZERLAND,

The American process of condensing milk, invented by the
Iate Gail Borden, of Texas, has been everywhere copied in
Earopa. Large works have been erected in Switzerland, and
cowa that feed in the finest Alpine pastures now furnish excel-
ent milk for the clty of New York. The agents are Messrs,
Dudley & Co., 168 Chambers streot,

.
-

EvEry condition in life has its advantages and its peculiar
sources of happiness. It is not the houscs and the sirests
which make the city,but those who frequent them ; it is not the
fields which make the country, bat those who cultivate them.
He is wisest who best utilizes his circumstances, or, to trans.
Inte it, his surroundings ; and happiness, if we deserve it, will
find us, wherever our lot may be cast,

In the proposed rallway up Mount Vesuvius, the ongine,
which is fixed at the bottom of the plane, sets two drams in
motion, round which the metallio cable is wound, by meuns of
which the trains are drawn up and lot down simultaneously.

A railway traln lately arrived st Alglors, Africa, from Oran
six hours behind time, the cause of the delay being that the
rails were covered with a thick layer of locusts.

e ———
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IMPROVED WIND WHEEL AND WATER ELEVATOR,
Irrogularity of motion, osclllation of turning table and

vane, unavoidable use of mmall wheels on the main shaft

proventing the transmission of quick motion when the game
is neoded, liability to got out of repair, and excessive cost,
are objections to the employment of wind power, which the
inventor of the device herowith illustrated claima to have
overcome, The fans are centrally pivoted to two cireles,
whicli constitute portions of the frame of the wheel, aud
tho bearings for the main axle rest upon stationary posts. A
i# & 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 Iatter
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
gocond pivoted to tho inside cornerof one fan,
at B, and the third similarly secured to the
outer corner of the other adjacent fan, at I,
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 timo,

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 & right angle with the wheel
The fans, it is stated, move with equal fa-
cility in strong or light winds, no greater
fores being required to operate them than is
necessary to overcome the friction of the dif-
ferent bearings. The power is, besides,
through its application disgonally 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 pressure 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 & projection thereon takes againstthe
apper 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 considerable strength, as it
is built on the plan of a wagon wheel, the
fans perving ss spokes. The inventor states
that it is almost impossible to blow it to pieces.

The machine, combined with & pump and
zlzo with the elevator described, was exhibi-
ted at the Kansss State Fair, laat fall and
received five first preminms, and also com-
mendstory notice from the State Board of
Agriculture.

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

.
MACHINE FOE 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

Trentmont of Gold Fish,

Soth Green says this as to the proper care and treatment of
gold fish: Never take the finh in your hand. If the aquarium
needs cleaning, make & net of mosquito netting and take the
fish out in it, There are many gold fish killed by handling,
Keop your aquarinm clean, so that the water looks ns clear
ns orystal,  Watch the fish n little, and yon will find out
when they are all right, Feed them all they will eat and
anything they will est—worms, meat, fish wafer, or fish
spawn, Take great care that you take all that they do not

eat out of the aquarium ; any decayed meat or vegotable in
water has the same smell to fish that it has to you in air, If

- i) l ;/jf: 4
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IMPROVED WIND WHEEL AND WATER ELEVATOR.

your gold fish die, it is attributable, as a rule, to one of three
causes—handling, starvation, or bad water,
“Or -
Aslatle 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 hy pushing,

tool Is fixed immedi-
ately sgainst the pin or
journal by four strong

gerew bolts, ¢, and is
set In motion by the
driving pulley, 71, to
which a belt in carried ;
centering on one side
is effected by the point, o
b, and on the other, by
the ring of the pinand
the sunular piece, ¢,
The 100], d, which
acts on the cylindrical

wurface, is placed on

the circumference of n
tool earrier, ¢, which is
rotated by the pulley,
/. through the cog
wheel,y. The advance
motion of the tool, pa.
rallel to the axis of
the pin, Is gained by

The working of the apparatus is readily understood from the |
fllustration.

MACHINE FOR TURNING CRANK PINS AND JOURNALS OF LOCOMOTIVES.
menns of a screw, A, at the rear extremit
s wheel, m. Each time that this wheel strikes a shoulder, i, |

y of which is fixed | In delicate work, and where vory fine small saws are used, | na it s called, by the oxidizing properties of the ozone; fer-

the Eastern saw is the best, The Orientals differ from us In | mentstion may be arrested and unplessant flavors removed ;

the screw turns, and the support, k, advapces with the tool. | Betling the teeth of the saw algo. They turn a group of aland they may be speedily converted into vinegar or acetic
dozen one way, and the next group the other, whilo we al- [acld, M. David asserts that his procosses will be found more
l\emmn, one on one slde, the next on the other, oconomlical than those at present adopte d.

Improvemonts In Bleaching.

M. Pleorre Isidore David, s French chemist, has invented
the following processes :

Chlorine in the gasoous state In produced in s closed recepta-
clo by one of the ordinary methods, for example, by the ac-
tion of an acid on chloride of Hme diluted with water, and
in conveyed by a tube into o chamber contalning the articles
to be bleachod, the sides of nuch chamber belng constructed
of n transparent material in order to permit the entrance of
light, which assists considerably the procsss of decoloriza-
tion, After an interval, varying with the nature of the ar-
ticles to be bleached, he sonds into the chamber o rapid cur-
rent of carbonic acid gas, obtained by any
of the well known processes. The appa-
ratus in which the carbonic aeid is genern-
ted communicates, however, with a vessel
containing liquid ammonin, the fumes of
which combine with the carbonic acid, and
are conveyed into the chamber, where the
two gases noutralize the hydrochlorie acid,
and accelernte the decolorization of the ma.
terials contained therein. The ammonin
should be contained in a vessel of such a
shape that the evaporation surface of the
liquid can bs augmented or diminished 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 nided by heat,
preferably in the following manner: One
part by weight of peroxide of manganese
and three parts of quick lime in powder are
mixed together and submitted to & 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 produe-
tion of ozone by means of phosphorus in s
moist atmosphere is well known, but the
quantity thus obtained is verysmall, By
causing air which has been proviously forced
through acetic acid to bubble through the
water containing the phosphorus, the pat-
entee has discovered that the quantity of
ozone is considerably increased. The ozone
is conveyed to the bleaching chamber in the
same manner as 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 isde-
sirable to expose them
for a time to the ac-
tion of the stmo-
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,
espocially those whick
from their shape or
nature do not admit
of lmmoeraion in li-
quid; they nre also
l‘]"‘(‘l’l")' l\(ll\p“’(l to
the bleachingof books,
papers, snd engrav-
ings. Olls and fatty
matters way be decol-
orized by them ; alco-
holic liquids may be
“lmprovedor “aged,"”
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EFFECTS OF AIR PRESSURE ON ANIMAL LIFE,
A wories of brilllant and remarkable exporimonts have re.
contly been condueted in France by M, P, Bort, having for

thoir abject the determination of the influsnce of ehanges in
barometric prossurs, elther augmentations or diminutions,
upon animals, Tho author, In submitting the results of hisin.

vontigntion, states that both moen and inforior snlmals which
live on elevated land are submitted to s pressure the weakness
of which, in proportion to that at the sea lovel cannot be with.
oat Ita effect upon thelr organizations, Important cities, in
fact, exist ataltitudes above 9,600 feet, and the high plateaus
of Anshunac, Mexico, are populated by thousands, Thereare,
besides, industrial pursuits which require workmen to labor
in a strongly compressed atmosphero
In submerged 'ealssons, as are employed
in bridge buildiog, in the operation of
sinking wells, in the descent of diving
bells, and in pearl, coral, and sponge fish-
ing.

In describing the discoveries of M. Bert,
to the experimental demonstration of
which we shall shortly pass, it is neces-
sary first to remind the reader that the
aotual tension of the oxygoen in the air
which we breathe is equal to one fifth that
of the atmosphere, since the gas consti.
tutes 021 of the composition of the Iat.
toer, Now this tension may be increased
by compresaing the air, wo that air con.
taining 42 per cent of oxygen will cor-
respond toordinsry airet two atmospheres
prossure, and go on, 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 down.

The researches of M. Bert show that
the atmospheric pressure never acts by
any mechanical or physical influence, as
has been heretofore supposed, butsolely 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 vogetables 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-
ceas of oxygen.

In the following desoription, 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-
pented in Fig. 1. A A’ are large cy-
linders containing heavy glass win-
dows. B is another cylinder, in
which a vacuum ls formed. C isa
bell glass in which, by means of B, a
yacuum may be instantly produced.
R R’ are cocks communicating with
the cylinders; 7, d, and # are other
cocks for removing blood, ete, At «
a' are the thermometers, and atmm/,
manometers. The boiler shown at
the left operates s 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, s dog was fixed on a sort of
gomi-circular frame (Fig. 2), which
fitted exactly into one of the cylin-
ders. The carotid artery being ex.
posed, & 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 eongulation or allow-
ing the surrounding atmosphere to
enter the artery. The drawing was
done by the operator outside, by means

upon lower animals, M, Bert, in order to determine the sen.

sations experlonced, entored the cylinder himself, At a
pressure of 175 Inchon, he exporienced the sickness known
ni el do montagne accompnniod by nauges and wenknows,
the pulse Increnslng from 60 to 85 boats, 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 28820 fest, a polnt above that at which
Glalsher, In [his celobrated ascent, fell senweless, and oquaal
in altitude to the highest mountain peak on the earth,

BERT'S APPARATUS FOR NOTING EFFECTS OF AIR PRESSURE.

It would appear, therefore, that, through M. Bert's dis-
coveries, explorers will be enabled to ascend elevations hith
erto deemud innccessible, and asronnuts to penetrate regions
of our atmosphere where life, under ordinary conditions,
cannot exist,

-

European Orduance,

The United States Government,being in quest of a system
of rifled ordnance, sent & 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 fo course of manufacture. This has resulted in two
quarto volumes, containing 640 pages of matter, the best

of a graduated syringe, and the gases
ware removed from the fluld by a pe-
culiar pump.

From numerous analyses thus conducted, it appeared that
below & pressure of 21°4 inches there was an increasing 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 proceoded as follows: 17°5 Inches, 10
volumes; 18°0 inches, 12 volumes; 9'7 inches, 10 volumes;
04 inches, 7 volumes. In other words, below 11'7 inches
the arterial blood is poorer in oxygen than ordinary venous
blood.

A very striking experiment showed clearly that the suffo.
eating effects were due to the preponderating influence 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, The bird
appeared very ill at 007 inches, and fell apparedtly dying st
78 inches, Normal pressuro was then re-established by ad-
mitting oxygen, The bird recovering, further depression
wan proceeded with, when the ssme effects did not take
place until from 702 to 58 inches, Oxygen sgain ndmitted
caused o second rovival, and, finally, it was shown that the
diminution might be carried to 27 inches without killing
tho animal,

Not content with thus proving the truth of his theories

MODE OF PLACING ANIMALS IN BERT'S AIR CYLINDER.

half of which is devoted to the ordnance produced in (ireat
Britain and the remainder to the Continent. Cons'derable
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, ete,
Admitted to the principal factories of Europe, the American
paval mission made good use of eyes and ears, and the re.
sult Is & compllation of varied information which only needs
an index—strange omission—to prove of great service both
1o 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. Vavassour
being carefully detailed ; while the treatment of the ore at
Jarrow and Low Moor, ete,, is carefully described, ng well
ng the production of steel by Firth and by Whitworth, Our
gunpowder factories, dockyards, iron plate rolling, torpe-
does, and naval organization are not forgotten. Our own
naval men may loarn from their United States brothren some
important facts connected with thelr own weapons, which
have hitherto beon shut up in the archives of the War De.
partmont, It Is, however, when the naval mission passes to

— _—

forelgn ordnance factories that Interest is chiefly awnkened,
Littls {s known In this country of foreign ordnance, sxcept
that nearly every country in Europe has obtained Woolwich
guon and projectiles for experimental comparison with their
own,and they one and all have rejected both the construction
and the rifling in favor among Eonglish soldiers. Holland
does, it is trus, import Armstrong (Woolwieh) guns and pro-
joctiles for its few ships of war: but Its army sdopts the
French breech loader, Fora time the Austrisn naval arma-
ment was divided between Krupp's breech loaders and Arm-
strong’s (Woolwich) muzzle loaders, but the short life of the
Iatter has lad to its being discarded. France, which has
fallen behind the race of ordnance construction, gave the
Woolwich system a puatient sod ex-
haustive trial, with the like result.
Italy ia striving manfully to work out
a system of its own. Russin 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
erosion 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 the steel barrel, bars of wrought
iron. Vavasseur supports the barrel
by shrinking on hoops of steel, go re-
gulated that the first layer of hoops ghall
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, still makes the bar-
rel much thicker at the inner end than
is found desirable in this country, and 8o shrinks on the out-
or hoops as to cripple the elastic action of the barrel. The
French have adopted o 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 rifled 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 lenzth
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, & ma-
terial too soft to endure large
charges or the hammering of looss
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, s soft material
quite incapable of withstanding the
heat 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 has no
navy, it does not require very heavy
ordnance, aud its experience in this
direction is not 80,great,

Next to the material and system
of construction, ,the question of
breech versus muzzle loader demands
attention. Recent exporimentshaye
shown that an enlarged powder
chamber, in permitting a reduction in length of the cartridge
and thus placing ail the powder more nearly squidistant to
the point of ignition, improves the combustion, and adds
Iargely to the velocity and striking foree of the projectile,
This enlargement of the diameter of the . cartridge beyond
that of the bore ean only be attained by breoch loading, The
plan of closing the breech ariginally sdopted in this country,
having proved very faulty, the principle was discredited,
and the system absndonsd. But wherever the naval mission
of the United States went on the Continent, they found
breech loading in favor, so that of all the considerable States
of Furope, England, stands alone in its use of muszle Joad-
ors.

The difficulty of preventing the escape of gas at the hreech
naturally inereases with the amount of gunpowder and
woight of shot employed. But it would sppear sbat tha
Broadwoll ring [an American inyention], now genarally in
ugo with the heavier breech londers on the Continent, und in
n modified form used by Vavasseur in this country, appeara
effectual to that end. Krupp's breech closlng arrangement
Is free from all the objections which led to our discarding
the Armastrong system, and deserves the commendation given
It by the naval mission,
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The real diffioulty in ordnance lies, however, in the pro-
jootlle, To contrive a projoctile which can be driven most
rapidly out of the gun, without wriggling in the bore, with
its conter coincident with the axis of the piece, and with the
minfmum of strain upon itself and the gun, while receiving
the impress of a rotation proportionate to its length, has ex-
erolsed many minds, Though the lead-conted 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 jmpedes perforation.
Vavasseur's copper-ringed projectile would compare favora-
bly in both these aspects. And either would ensure a far
gteadier passage through the barrel, aud thersfore more
equable powder pressures,than the balancing studs of Wool-
wich. France appears to have adopted copper rlngs on the
projectiles for its new breech loaders. Objection may be
taken to the overhang, unsupported at either end of these
ghot ; 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
Jong iron bearing and centering devices, employed in muzzle
loaders by Vavasseur, Scott, Lancsster,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 is not insur-
mountable of preventing these windaged projectiles over-
shooting their geat 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 dispassionnte 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
Vavasseur system of construction is the best in Europe; the
Parsons system of conversion, most suitable for old guns,
Breech londing 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 bave the copper rings of Vavassenr,

The Woolwich system is honored in being made the stan-
dard of comparison with that of the civilized world, with
the result, bowever, 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 fiasco, which, I fear, awaits us on the commence-
ment of & war with a first class naval power.”—JIron.

o
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The Education of Artisans.

Since the application of steam as 2 motive power for the
production of almost every commodity required by man,every-
thing seems to be wanted in & hurry; and for smart, intelli-
gent workman of every craft, a continually increasing demand
is plainly observable. Batin nearly every calling thorough-
ness has been hitherto sacrificed to the impatience of custom-
ere, and we seem {0 become the more pressing the quicker we
areserved. The consequence is that the mechanical arts are
cut up into branches, and the artisan, who should know all
about his business,ia made a mere expert at one particular part.
Whatever a workman is quickest at like a machine, that he
is kept to; and as long as he earnsa 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 & useful way, in order to quali
fy himself for the performance of task by which he earned
much brain work, he is themore easily led into idle pas-
times, in which he often indulges to excess. His compara
tive prosperity makes him consequentinl. If he were made
his daily bread. But this being secured to him without
1o 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 trouble to 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, ones fairly started on that road, he wonld not be long
until be esuld 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 spprenticed
to the talloring trade, if he proves any way smart at making
a vest, he never will get the chance of making trousers;
and if be be quick at the Iatter, e will never be asked to
put & stitch in & cont. What is the use of tesching the
theory of any trade in schools with wuch 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 hondreds who could notread s drawing or get ont a
mold by which to work. Among thows who are called
joiners, we have men who make ssshes they could not hang,
and who pever saw & “mouse” in their lives, We have
*‘fixers " who,ns & rule, make nothing they putup; and
‘“ framers ” who would not be able to percelvs the same angle
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in two different positions, We have “ataircage bands "’ who
affect to despise everything else connected with the congtrue-
tion of a building, and who, a8 & rule, look npon themgelves ag
gods of wood, although they never made a circular headed
sash in the whole course of their existence. Waell planned
houses suffer in their erection through this practice; for the
“ bench hand, ” who has been kept for o number of years at
what he can do quickest, is often necessitated to turn in with
a crowd of ““fixera ' and scrape away as best he can,
Considering the present system, it would appear that, with
most builders, profit alone is the a/phaand omega of every
undertaking. Itlooks asif they do not care whether a house
stands or fallg,after it has been built and their gains counted 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 ingtruce-
tion is imparted, as well as for the fabrication of an article
which bringa a profit, is very often superintended by a man
chogen more for his driving qualities than for his informa-
tion.

It ig geldom that o man capable of imparting what he knows
is met with in such positions, and the generality of men in
charge are cross and intemperate in their langunge, instead of
being kind and considerate. As Lo receiving instruction, men
are left very much to themselves to pick up that which they
would soonerand 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 who cannot gee before
them lose much time groping their way, and obviously the
logs is to the employer. It is often said that the workers are
not 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 ugeful in o general sense, lay down their minds to be-
come expert at one or two thinga, and in many cases sharp only
at whatis called ‘“ shaping,” thatis, by their bustling about
and wielding their tools juggler fashion,making people believe
they are qualified for anything. To be sure, this kind of tact
shows & knowledge of human nature on the part of the person
who employs it, and the present system is the chief cause
that leads many to resort to it; but also shows the weak.
ness, superficiality, perhaps vanity, of those who are the
victims.

If 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
sabacribe to the expense. After working hours, very many
working men do not like attending lecture halls forsucha
purpose, and they would be 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.— 7T%e American Builder.

Correspondence.

Horse vs, Steam Power.
T0 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
Lorses weighing 2,000 1bs., when used in an endless railway
power. The answer to this query states that usually an en-
gine of one horee 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 state that, from numerous statistica from Eng-
lish and French authorities for a century past, together with
over thirty years’ experience in the application and use of
animal power as & gubstitute for manual labor, and numer.
ous and exhaustive trials with all motors, especially horses
and steam power, ] am satisfied beyond a poassibility 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 o moviog plane at an inclina
tion of from 13° to 15°, without fatigue or injury,for six 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 82,500 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, 77,650 foot
pounds per minute, or 88,775 foot pounds per minute for
each horse, or 1°175 horse power net, transmitted. These
data are partially taken from the reports of trinls by the
United States Agricultural Bociety 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 thelr own friction) 25, 80,85 or 50 per cent
from their rated power for six, four, two, and one horse

Atesm engines respectively; and a long experience has con-
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firmed in my mind the correctnoss of this reduction, With
poorly designed and poorly constructed horse powers or
stenm engines, the results would be lesponed, while almost

invarinbly the expenses of operating them would be en-
linnced in a like ratio,

Albany, N, Y, - Honraor L. EMERy,

The Mlnll:lppl River,
To the Editor of the Seiontific American:

Having noticed within the past year a number of schomes
to relieve the shipping of the bar at the mouth of the Missis-
gippi river, I intond 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. Bhe should be as short ns 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 a 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 that the 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 gix 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 80°. Then I
would have & 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 at an angle of 80°. 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
alongside the keel, well forward under the bow. The feed
or suction pipes are to take the water as near the snrface as
possible, in order to uge 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 have 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 iz 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 Orleauns, to throw a powerful stream or two
under their bows, would be & great assistance to them in get-
ting off sand bars, where they often get stuck fast,

Presque Isle, Mich. SmNeY COOK.

C—

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

AIDRDEI G e e s e 2.5 Rochester.......... £3.50
Baltimore........... $2.75 St. Louis........... $3.95
BOBLORL ;< iivia sialnre’s'ohs 250  Syracuse........... 2325
Chicago. covsvevavins 8387TF Troy...cccccsevncans $325
Cleveland......sveee £2.50 Washington........ £3.56
eTo Y bR e 3.20 Hamilbon......,... $3.00
HArIdm: (i nine v os SO0 Kingston .......... $3.5
EOWOIL oo a% s s n ot $2.955 London, Cannda. ... £3.00
Manchester.......... 2.70 Montreal........... $2.60
Naw Yorkissviss. s $2.75 Quebec. . i sae £2.50
Now Orleans. ....... £3.00 Toronto......ccoun. £2.50
ORWERO S Ce s e s e o £3.50

A writer in the Boston Cultivator finds that most of the
go-oslled strained honey sold in bottles is composed as fol-
lowa: Cane or other sugar is melted in a decoction of alip-
pery elm bark in water. Some manufasturers use, instead
of elm, & solution of gum arabic and starch, to give it con-
gistency and save sugar; but this last does not resemble
honey g0 much when dropped, as it lacks the stringy ap-
pearance. These mixtures, with or without the addition ofa
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 MoLpgs.—Bryan Tyson, Washington City,
gives the following method for making pills to destroy moles:
Make a stiff dough of corn meal, mixing with it a smsll quan-
tity of arsenic. Make a hole with & finger in the runways,
drop in a Jump of dough about the size of & marble, and then
cover over with a lump of earth to exclude the light. After
the first rain, go over the field ngain and deposit in all freshly
made ronds. T 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 che desired result, and it was a very rare circumstance
to seo the track of a mole in this piece of ground during the en.
tire summer.

- e ————————

CHARGES FOR MACHINE TooLs A QUARTER OF A CEXTURY
Aao.—The following is interesting as showing the cost of
work done on machine tools twenty-five years ago,. We give
the oharge per day for use of tools: Large boring mill,
£17.00; mediam boring mill, §12; large punching machine,
$25; heavy lathe, $15; small lathe, $£5.50; large drill, $8;
medinm drill, $450; large planer, £7.874; medium size
planer, £5.88%; forge (with smith and helper), $10; small
forge (with smith and helper), §5. Machinists received from

£1.95 to £2.15, and boller makers, from $1.75 to $1.90,
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PRACTICAL MECHANISM,

Numnen LI,

Y JOARUA ROAM,
—

THE SPRING TOOL,
Fig. 15 In a spring tool, which iy specially adapted to fin.

Srientific Amevican,

I for taking plain cuts,

When the skinof the metal to be cut is unusually hard, as
frequently ocours in east iron, the shape of the cutting part
of the boring tool must be such that ita point will enter the
out first, ko that It cuts the inside and softer metal, The hard
outaide metal will then break off with the shaviog without
requiring to be cut by the tool edge, while the angle of the
ont will keep the tool point into its cut from the pressgure

outting edge Is ground #o as to bo used for nerew-cutting than | side of this tool, the keenneas bo

I'17 15,
a “Soe view
4 J}
: ) T0P VIEW
i / X S

Ishing sweeps or curves, and may bs used on either wrought
or cast iron, or brass; the only difference in shape required
to fit it for such various uses is to giye it less top rake for
cast than for wrought iron, and less for brasy than for either.
The faleram off which it springs s at the polnt, @, becauns
that is the weakest part (sinco the outting edge, B, is at a
leverage to a); the line of spring of tho edge, B, is therefore
In the direction of the dotted line, ¢, which is away from its
out, 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 smootli-
ly and cleanly than any other tool, especially when necessity
compels it to be held far oat from the tool post,

BORING TOOLS,

Standard bits and reamers have superseded the use of
boring tools forall special and many other purposes, but thers
are uumerous cases where a boring tool cannot be dispensed
'ithk._ especially in repairing shops and for promiscuous
wor

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 tho 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
g0 that its cutting edge is a little balow the center of 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 bs alittle below the center of the
body of the tool, rendering it rather difficult to grind onthe
top face; it is not, Rowever, imperatively necesssry to grind
it there, since it can be shurpened by grinding the side faces;
and the advantage gained by being ensbled to get, into a giv-
en sized hole, a stouter tool than otherwise could be done,
and, as a result, to take deeperend more nearly parallelcuts
(for these tools generally sp-ing off their cut at the back end
of the hole, leaving it taper unless several light cuts are taken
out) more than compensates for the extra wear of the tool,
consequent upon being abls to grind it upon one psrt only.

Fig. 16 represents a section of a boring tool, as ebove de.
scribed, for use on wrought iron. « is a section of the body

Ry,
B /\\
‘;\\, J

etk o
of thetosl; B is the cutting part, and C is the outline of the
hiole to be bored.

Very little bottom rake need ba given to the tool, eo 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. It may, how-
ever, possess & waximum of top rake.

Boring tools for cas: iron require less top and more side
rake, and to bs plsced at the center of the work or even a
little above the center, For braes, the catting point, B,
should have no top mke; and if the tool jurs or chatters, as
froquently ocours in cutting a groove, it must be made as
shown in Fig, 17, a belog u section of the bady of the tool, B,
the cutting part, and C the outline of the hole. B, being the

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

ﬁiy,la.

ropresented in Fig, 18, « s the point of the tool, and from

@ to B is the cutting edge; the dotted lines, ¢and D, repre
eont 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 its cut ; while the resistance of the tool point to this force,
reacting upon the cut, from @ to B, causges the hard skin to
break away,

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
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 teken off the bottom, the cutting edge would not
be so well supported by the metal, and would havea tenden-
oy to serape, which rule applies both to inside and outside

cuts, KFor brasa work, top rakeis never applied, because it

would cauee the tool to jer and cut roughly, bottom rake

alone being sufficient to give a tool for brass the requisite
keenness.

1’[71,9
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Fig. 19 shows a front tool for brass, concerning 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

explaived as governing the sbapes of front tools, and differ
from them only in the fact that the cattiog end of the tool
is bent around to enable the catting edge on one side to cut a

face on the work which stands at right aogles 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 ont the corner and cut the side face,

A side tool, whose cutting end is bent to
the left, as In Fig. 20, is called a left-handed
side tool, and one which is bent to theright,
a right-handed side tool. Thecutting edges,
a and B, should form an acute angle, #o
that, when the point of the tool is cutiing
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 te spring in,

The form of side tool shown in Fig. 20is
that most desirable for all work where it
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-
neath the hard skin, fracture it off without
cutting it, the pressure of the shaving on the tool kesping
the Iatter to its cut, as shown in Fig. 21.

Fua.20.
g,

e

g T Frg.21,

a is the cutting part of the tool; B in n shaft with a collar

owest point of the top face, possesses nogative top rake, and
» corresponding tendency to scrape rather than out keenly.
The poiat, B, should always be above the center of the hole,
#o that, in springlog, it will spring away from and not into
s cut. Less top rake Is required, if the point, B, of the

on it; o Is the side cut being taken off the collar, and D s
the face, supposed to behard, The cut Is here shown as be.
ing commenced from the largest dismeter 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 cat is com
menced at the smallest dismeter of the collar and fed out
wards, if the skin, D, is not unusually bard,

For cutting down side faces where there Is but little room
for the tool to pass, the tool shown in Fig, 22 s used, a be-
ing the cutting edge, Not much clearance is required on the

ing given to it by grindind
Fur2z.
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away the edge, C, #o that the top face, from Cto a, is an in-
clined plane, abeing the apex. This tool should be so placed
that the point, B, cuts & little the deepest, and the cutiing
edge at the point, D, is clear of the cut, the ovly considera-
tion with reference to it is how much rake to give it on the
face, {rom C to a, which should be lesa for cast iron than for
wrought iron, and more when the metal is soft than when
it is hard. Its spring does not'affect it to any degree, since
it springs vertically and in & line with the face of the cat,
and not Isterally and into it.

The best form of side tool for cutting brass is the diamond
point, presented in Fig. 23, « « being the cutting edges, It
requires but little gide rake upon
either the top or eide face, and, when
heid far out from the tool post,
should have the rake taken off the
top to prevent it from epricging. In
grinding it, grind only the end
(rounding off the corner slightly), so
as 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 emall work can be used
to advantsge for both purposes.

1‘7/5523. af
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Vibrations of Ligquid 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 pianc. 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.
Botween these are less luminous lines produced by the
hollows. Bright points are formed at the intersegtions of
both. As the movement dies away, the lines parallel to the
shorter sides disappear first, leaving those parallel to the
looger; though sometimes components of both are left,
forming zigzags disgonally across the surface. From bhis
experiments Barthélemy deduces the following laws: 1st,
the breadth of the undulations is inversely as the number
of vibrations; and 24, 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 curvilinesr
bases. If the fork touches the vessel, & cross of no vibrs-
tion appears, corresponding to the nodal lines of this vessel.
As the vibration ceases, two opposite sectors disappear and
the two alternate ones remsin. By placing sand on the
surface of the mercury and then covering it with water, cir-
cular lines are formed and also the crossof novibration, the
sand gatheriog in heaps at the vibrating parts. Triangular
vessels givo lines perpendicular to the sides, forming
brilliant bexagons, the centers of which are the angles of
fainter hexagons, haviog the radil of the first set for sides.
As the 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 autbor calls attontion 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 80 feet. So, out of the water, the sand on
tho beach was found to bave taken these forms, thus sug-
gesting that the air iteelf was capable of similar vibration.
So 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, :
thinks, are produced by the vibration of the liquid mass
upon which it falls reacting upon it. And he makes an
ingenfous application of these facts to account for the phe-
nomena of stratification produced by electric discharges in

rarefied modin. —An. Chim. Phys.—American Journal of
Seienee and Arts.

— A —

L. P. & says “ I have run a plece of machinery In rawhide
boxes for fourteen years without oil; it is good yet and runs
at 4,600 per minute, 1 put itin while soft, snd let It remaln
untll dry.”  [We are glad to recelve notes of this kind, giv-

ing results of actual practice. Noarly every one of our read-
ers could send some Information that woald be valusble. ]
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STEVENS' IMPROVED HINGE.

The Invention ropresented In our engraving is a hinge,
which is shown applied to the door of a safe, for which pur.
pose it in 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 Iatter in held in place by the
gorews shown in the sectionsl 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 samo should
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. ¥
is & sot screw, provided to prevent the door from sagging as
the tenant of the Jower hinge wesrs away

Thie invention is quite simple and easily applied, while it
appears to be substantial and secure. Patented December
80, 1873, by Mr, Wm. F. Stevens, of Melrose, Mass., who
may be addressed for further information,

IMPROVED PATENT GANG SAW TABLE,

This is an invention specially 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 Iatter description should plane and
match from ien 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

feet, into strips, in the same time and overa single saw.
Hence it is either necessary to buy strips
prepared at the saw mill (and these are
rarely sccurately sgawn), have two saw
tables for the floor er, or else not work the
Iastter up to its full capacity, none of
which are economical operations, Made
on an ordivary saw table, strips are pro-
duced in varying sizes ;and perbapsafter
gome hours work, not enough of any one
s'ze can be gorted ont to keep the match.-
ing machine at work, thus involving
changing the apparatus so frequently as
to prevent its performing its fullamount
of labor.

The device illustrated in the annexed
engraviog is claimed to meet the require.
ments above indicated. It inable to pro-
vide & rupply sufficlent to keep two
matchers constanuy at work, Two saws
are used for slitting the lumber into
strips of suitable width, one of which,
A, Is pecured upon the arbor rigidly, and
the other, B, is attached to a sliding and
revolving sleeve and collar, This sleeve
In provided with grooves to recsive Bab.
bitt metal, and works within a Journal
box which slides with it, and, besides,
bas & longitudinal channel to receive the
feather by which it in made to revolve
with the shaft while still sliding freely
along the same. The lower part of the
box is provided with & downwardly ex
tending srm, at the end of which is sn
eye to receive s guide rod, which extends trangversely acrons |
the machine. A mortise Is made through the arm, botweon
the box and the eye, Lo receive & lever which is pivoted at
one end to the frame and terminates st the other with a
hiandle, C, convenient to the operator. By means ofjthis lover
the arm, and with it the aliding sleeve snd saw, B, is moved
nearer to or farther from the fixed saw, A, in order to govern
the distance between #ald saws, and hence the width of the
strip. At D in s gage which may be adjusied to any desired
distance from the scraw, A, by means of the hand lsver, E
which communieates with a aliding sleevs traveling on »
guide rod, which sleeve is suitably connected with the gage.

strips and carry them forward, thus acting also as feed roll
ors to gulde the strips truly through the machine. The up-
per roller is made yieiding by the application of the weight,
(. It will be observed that no feed rollers are ured to hold
the lumber before the samo 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 thatall the material in the plank
may be utilized.

The arrangement of two rows of notches, into which the
hand levers are dropped to hold them securely in any posi.
tion, will be readily understood from the illustration. The
foed is driven from the saw arbor, so that a slip 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 & strip machine
in small gaw mills, and the method of holding and moving
the movable saw can be advan'ageously used on all the dif-
foront makes of gang edgers. The gage can also be ap-
plied to the ordinary single saw table. The speed is from
2,600 to 3,000 revolutions per minute, and we learn that over
20,000 feet of dimension stuffl can be made in a day from
miscellaneous lumber, and a much Jarger 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 ¥ron.

When two pieces of ice are rubbed against each other, fu-
sion take place between thesurfaces of contact, at a temper-
ature below zero. As soon as the pressurs ceases, solidifica-
tion is 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 theparts 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
similarly 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 & white
heat because its non.oxidizable surface, like that of ice,
takes ona superficial fusion. To weld iron successfally, it
is necegsary that its surface should be clean, that is, free from
oxide. Iron containng phosphorus welds more easily than
pure iron, because its point of fusionis lower, Steel, which is
more fusible still, welds at s lower temperature than iron,
but the process isa more delicate one, Silver, oo, 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 so very brittle near
their fusing points that no one would think of attempting to
weld them either by hammering or pressure. Iron in weld-
ing, therefore, only follows the example of water,

CARROLL'S PATENT[IGANG SAW TABLE,

The fibrous state of iron Is not a normal and regular one
All erystaline 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 iron in which the primitive crystals, surround
od 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 #uch iron resembles
A bundle of wires in Its resistance to fraction, but it breaks
with a granular fracture when exposed 1o a transverse blow,
studdenly applied. — M, Jordaa.

e PO ———

The carrying or gulde rollers, shown st F, grasp the sawn

B [JuNe 27, 1874,

DAVIS' IMPROVED HYDRANT,

The hydrant represented In the annexed engraving iy
clnimed to prevent froezing and waste of water. 1t in of dg.
rable construction, and s self. clowing. The valve in not lis.
ble to become choked with dirt, ns the passnge of the wWhter
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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 & piston. B, the rod of which connects with the handle,
C. D is the eduction pipe, having & 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 fixed disk, between
which and the plate, E, a spiral epring, F, is extended. The
Intter,being stretched when the hand lev-
orig 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 rizes, 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
nlways in a condition to receive the
watsr that may be left in the tube, D,
after the flow has ceased from the
spout,

I is a leatheror fiat flexible ring that
i1 secured to the valve by a metal ring
or pin, and which acts, in case of gravel
or other obetruction settling between
the valve and its seat, as an auxiliary
valve, being forced by the pressure of
the superincumbent water to coverany
crovice made and to form a watertight
joint,

Patented through the Scientific Ame-
rican Patent Agency, April 28, 1574.
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,

-

Wine Wonrms, —These are found in the greatest quanti
tios in fresh now loam, just brought from the field, and such
woll, when used for valuable plants, should be carefully ex.
amined, and the wire worms crushed; their brownish red
bodies are ensily seen, Mr, Tillary writes to the Garden that
slicen of potatoes or lettuce stems will likewise entice them
where they are numerous.  The slices should be placed un-
der ground, and then frequently examined. Heo saved a bed
of Hl'!'l”lh‘.: ;31lnlll'|uﬁo~ﬂ that were plnnlcd in some now loam,
which, hn found afterwards, swarmed with wire worms, by
placing slices of potatoes and lettuce stalks in the ground af

Fon a markiog fluld, ase coal tar dissolved in naphtha,

ter he fornd that some of the plants were flagging.

o ————
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THE ROYAL GARDENS AT CABERTA, ITALY.

Most of our readers are familinr with the chief festuresof
the Italian school of landscape gardening, the brosd platesns,
the artificlal lakos and waterfally, and ospecially the formal
ity of shape shown in trimming the edges nod rows of trees.
Of the pleasure grounds attached to the palace of Casorta,
the country residence of the late King of Naplos, we here-
with publish & view, extracted from 7%e Garden. Our con.
temporary, in desoribing the scens, says:“ Youeonter throngh
a huge royal palace, which seems admimbly suited for ac-
commodating several regiments of life guards, when the
seene dopicted In the illustration mests the oye—the huge
eageade facing a distant hill covered with nv'o'rgrw‘n oak,
Good na the engraving is, it can glve little Ides 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 embellishoed by a rich display
of soulpture und statuary. But, bofore reaching the water-
works, we have to traverse & very large space by habit ealled
a garden, but which is simply a huge expanse of tarf, 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-
Inted, till they lose all individual character, and merely form
Irregular walls of vegetation. Under one of the falls, there
is n vast covered way, with woll constracted rocky walks and
walls, and here the maiden-hair fern grows everywhere as
freely a# 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
Irregular (but also artificial) cascade is reached, till the eyo
dwells happily on the hills around, densely garlanded with
evergreen oak. All thiskind of art comes from sallowing the
space intended for & garden to be converted into an open air
gallery for the exhibition of architecture, sculpture, ete.,
mostly of a mediocre, and often of a feeble or ridiculous
character. Lst us not, however, delude ourselves into the
belief that, in creating such scenes, on either a large or small
scale, we are making & 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 gronnd, 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 eay,
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 spaces be-
tween, go that their forms may be seen. Here is the firat
camellia ever introduced into Italy, where the plant is now
g0 abundantly grown, and whence we get most of our new
varieties, It is a specimen of the single red, now in full

bloom, and about 20 feet high and 15 feet through. The
eamphor tree is seen in fine health here, in specimens nesrly
50 feet, The garden is enriched by some grand cork trees,
which may give many visitors a fair idea of what a noble
trea this oak s 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, as, for example, the Mexican (p. Montezuma), which is
60 feet high,

-
The FPossibllitlies of Future Discovery.

A striking illustration of the popular lack of scientific
reasoning is 40 be found in an editorial which recently appeared
in the New York Herald as follows :

“The wildest imagination is unable o predict the discoveries
of the future, For all we know, families in the next century
may pump fuel from the river and illuminate their houses
with ice and electricity. Iron vesselp, properly magnetized,
may sall through the air like balloons,and a trip to the Rocky
Mountains may be made in an hour. Perbaps within fifty
years American grain will be shot into Liverpool and Caleut-
ta through iron pipes laid under the sea. By means of con-
densed air and cold vapor engines excarsion 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 & day, whils his son cuts wood
with & platinum wire and shells cornlby electricity. The mat-
ter now contained in & New York dally may be produced ten
thousand times a minute, on litile scraps of pasteboard, by
improved photography, and boys may =ell the news of the
world printed on visiting cards, which their customers will
read through artificial eyes. Five hundred years hence &
musician may play & 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 Francisgco go to hear some renowned singer, she
will be performing in New York or Philadelphia.

In the year 1900 a man may put on his inflated overcoat,
with a 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-
ly 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 o reporter to s¢e o man reduce one of the
Rocky Mountains to powder in half a day. Skillful miners
will extract gold from quartz na 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 powerful that a particle of dust on a gnat’s back will
appear larger than Pike's Peak. Andmarvelous progress will

bs made in psychological snd mental sclences. Two men will
et in baths filled with chemical liquide. One of them msy
be in Denver and the other in Montreal. A pipe ﬁllu':l with
the snmo liquid will connect the two vessels, and the fluid will
be 8o sensitive that esch may know the other's thoughts. In
these coming days, our present mode of telegraphing will
bs claased with the wooden plonghs of Egypt, and people will
look back to steamships snd locomotives as we look back
to sailboats and stage cosches,”

-
MEDICAL NOTES,

Cholera,

Thero may come another cholers scare this year; ceriainly
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 hearing alarming 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 imsginary fears. Knowing the force of
this fact, as all experisnced people do, it seems & 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 hospitals 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 Parisand
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 dgjecta (voidings in 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 eays extract of valerian is = powerful agent
in diminishing the elimination of urea and waste of tissue
seen in diabetes. Headds a curious fact, observed in long
practice among the Indians of Lower California. The war-
riors, before ertering on an expedition, go through a course
of valerian regimen for & month, to get themselves into &
fatigue-supporting condition. This fact suggests another,
concerning the Peruvian Indians, who are able to go with-
out food for five days, under & burdensome journey, when
well supplied with the juice of the plant, so extensively
used in that 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 ssy nothing of their possible
value as substitutes for food of the common sort among the
Very poor.

Polsoning by Hydrate of Chloral.
In the case of a man who took six d rams of chloral to com-

mit suicide, electricity was first used to induce regular

THE ROYAL GARDENS AT CASERTA, ITALY,
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. and then subcutaneous injections of nitrate of
sirychnia to stimulate the heart's action. Finally the pa-
tient quite refreshed, thirty-two hours after swallow.

ing the
. A Good Disinfectant,
A very weak rolution of psrmanganate of potash is an ex-

cellent disinfectant for light purposes, such as rinsing spit-
toons, neutralizing the taint of diseased roots, cleansing the
foet, and keeping the breath from the odor of tobsceo smoke.
Permanganate is not poisonous.

A Preventive for Lead Polson.

"Any soluble salt of lime (if plaster of Paris or gypsum is
used, there should be added a little saltpeter or sal 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 & moderate so-
lation of sulphuric acid (oil of vitriol) before using, and to
dip the common soldered tin cans for frait in the same, in
onder to form an insoluble coating of sulphate of lead. For,
all wiseacres to the contrary, every good chemist knows that
Jead is easily oxidized by pure water, and still more so by
‘water containing carbonic asid; and since lead isa cumau-
lative poison, a very little of it at a time, taken into the sys-
tem for weeks, months, or years, will be sure to prodace
some ugly disesse, 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 & plaster which will draw perfectly, but will
pot produce a blister, no matter how long it isallow=d to re-
main.

Ansesthosia,

At Bellevue Hospital, bromide of potassium, 80 grains pre.
vious to administering sulphuric ether and the same dose as
soon as the patient can swallow after the administrstion, is
now regulsrly resorted to. The effect is to prevent the vom-
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 Eogineers was recently 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, & meworial was adopted urging upon Congress the
necessity and importance of a series of complete tests of
American jron and steel. We give below abstracts of the
papers resd.

Captain James B. Eads esid that

TPRIGHT 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 1o 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 tepsion or compression, and therefore
diflicalt v be removed without endangering the stability of
that arch, or of any other one of the series; for it is plain
that \f any temporary weight were placed on the floor which
would equsl the weight of the cords to be removed, the equi
librium of the whole series would be undisturbed by their
removal 8o long as the whole bridge remained unlonded, In
repairing, It would never be necessary, however, to remove
Any one cord entire at once, but only to replace such pieces
as were found def-ctive,

Mr. Franeis Collingwood read a paper on the

AXCHORAGE OF THE EAST RIVER BRIDGE,

The front face of the Brooklyn anchorage is 930 feet back
from the center of the tower. The length of the baseis 132
feet,and extreme width, 119 feet 4inches, It conaists of a
timber platform of three feet thicknows, thoroughly bolted,
Bolow this platform are bearers, placed longitudinally with
about nine feet spaces,the bottom of thewe belng 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 bad to be excavated entirely to & uniform level
before the foundation could be started; and the problem
WS 10 K0 sapport the bavks as to effectually prevent damago
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 hnd to be brought 1,000
feet through crowded streots 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 stornge.

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. There are
a serlos of offsits at the bottom, but ita general form in ele
yation is that of & truncated pyramld with sides battering
above ground hialf an inch per foot rise  The top of the ma.

gonry is also the grade line of the bridge, and has an eleva-
tion of 80 feet at front, and 85 feet 9 incbes in the rear. The
front portion is divided into three parts. The central of
these will support and contain the two central anchor chains,
Botween this and the two exterior walla are spaces arched
over to support the rondway sbove. Sine diagonal braces
could be used, this determined the use of two lines of through
longitudioal bracing and eix lines of through transverse
bracing. At the intersections of the main lines, equars 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, ete.,
put in. After this was well under way, the second range of
shoeting was gtarted 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 range of sheeting, great difficulty was
found in pevetrating 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 & 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
Just two feet of the excavation, it was necessary to pump the
water out of the pit; and the question arose asto the size
of pump required. Tosolve the question appropriately the
following experiment was tried: A piecs of 18 inch sewer
pipe was set down into the sand at the bottom of the pit. The
sand was then removed from the interior and the water bailed
out. The time and depth below and top was then noted, and
when nearly filled the time was again 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 could ever be
around the sheeting, and, taking the relative perimeter of the
two as a basie, to be pumped about 80 gallons per minute.
At o 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
where no springs in the bottom were to be apprehended. The
maximum pressure upon the eand underneath, caused by the
complete structure, will be about 4 tuns per square foot.
The only remasining point of interest was the method tak-
en to lower the four anchor plates into the pit. These were
massive castings, 174 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 cut through the shecting. 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 papers will be given
in our next.

Metallle Bodstonds,

The works of Mr, 8. B, Whitfield are situated in Watery
lane, in the Coventry road, Birmingham, Eng. They are
called the Gladstone works, and occupy about 3,000 square
yards, of irregular parallelogram, and are built on three of
the sides,

First, we go into the cutting shop. Here the angle iron,
round irons,and rods are cut into the lengths required for the
parts of the bedstand, Asmany as 200 or 300 different lengths
are required for the various parte, The rods are brought
in bundles, and are cut by 8 machine worked by steam, as
many as five rods being cut by one movement of the catting
press, These are for serolls and otber ornamental parts of
the bedsteads. When the angle rods have been cut, they
are then stamped straight by hand.-worked presses. They
nre noxt pnesed to Inds by whom they are studded, and
on these studs the laths are put when the bedstead is made
up. All these processes nro executed with great precision,
ns all the parts of the ssme 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, baviog beon cut and studded, are
brought to be bent into the various forms required by the
pattern,  This procegs in exceedingly simple. The pattern
for the geroll or other design s placed inw vice and the rods
nre placed nround 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
beduteads, In every caso 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,

Aftor having been bent, the varlous parts of the head and
foot are takon into the casting shop, which is, of courge, on
the ground floor, Theso are placed on a frame, and the end
of ench of the parts is placed Ina chill; in some alaborate
patterns more than twoenty chills are used. Into these chills
In poured the molten metal, and from the pattern cast in
them In produced the flowers, knobs, and other ornaments
which are seen at the varlous points of jointure. As moon
A8 tin procoss has been performed, we have s head or foot,
a4 the cnse may be, completely produced, Thisis the method

of casting nll the parts togethor, the invention of which pro-

duced quite a revolution in the trade. As soonas the mets!
is poured in, the chills are opened, and the work in ready for
chipping. This process is done by band, and by it the osst.
ing in cleaned of all superfluous bits, and thus made

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 still in the frame,
The furoace is funnel-shaped in the inside, and is charged

with coke and pig iron in the proper proportions, and .
metal is taken from it in pota and carried to the “1;::

parts required by the casters. The castiog finis
work chipped of the bits of metal which lli laftl::.yd.ﬂ::d “ﬂll
lng, 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 nawme, but in & technical sense. A
stock in & bedstead manufactory is a die or pattern, for pro-
duciog the oroaments for the tops of the pillars and other
parts of the bedstead. In fact a chill may also be called a
stock, ag both are patterns and dies by which the ornamental
parts are produced.

In the top gallery, folders, chairs, and cabinet bedstends

are made. Here we saw some which would either serve for
a chair, a gofa, 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 make it into a bed,
Haviog used it, it can be folded up into #o small a spacs, and
in withal solight and portable, that & not very etrong man
could ecarry 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 jspanning, 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, & better
kind of work is done, and & green, a maroon, aud 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 & very pretty
process. The desigos in metal are made on slips of paper,
which are fastened on the scroll, or pillsr, or rail, to be orns-
mented. The pattern is then washed, avd 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 beauntiful 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 saway to
various destinations. The more delicate work is packed
in skeleton cages. Every bedstead is put together and
tested before it leaves the works,

One very careful kind of work is stamping the holes in the
Iaths 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 1t 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, go nice is the adjustment of the parts, This done,
the stud has oxly to be gerewed down, and the bed is made,
no keys beingusedin putting up metallic bedsteads.

I'rom the wrappiog rooms we passed to the fitting shop,
in which algo ¢ 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,
snd catting the various parts of a stock; for unless every-
thing is made to fit and work into the nicest exactitude, the
utocks 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 & frame, and then the stocks are tried,
and every defect removed, until each one isin perfect worl.
ing order. Here also are made the molds in which are cast
the dovetall joints for the corners, In this room the pick in
the top of the studs is cut, and the machine employed in this
work acts with such facility and ense that the work is done
by n girl.

TREATMENT OF BRASS FOR BEDSTEAD WORK,

Up to this time we have been engsged with the manufac.
ture of iron bedsteads:; we now turn to brass work, which
is o digtinct part of the trade. It s most interesting to wit.
ness the various processes throngh which this work passes.
The framework of the bodstend i of iron, and the pillars,
tubes, rails, and other parts are covered with a brass casiog
of not more than 1.64 inches in thickness. Some of the or-
pamonts of the brass work are excecdingly elaborate and
bonutiful. A preceding writer has somewhat minutely de-
scribed one part of this work : and as avy account would be
only & repetition of his words, we prefer to quote them. He
says: * Entering the yard from Watery Lane, we find, in

an 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
excellont design have just been dellvered from the bras
foundory, They are, however, the reverse of sightly belng
of a dull, spotty, copper color., The workman has & num

ber of bundles of them strung on wire, and s treating them
to n series of baths of diluted aquafortls, The vases are
first immersed In & weak solution, which removes earthy
mattor and the outer wkin, Thoy are then moved to s rlrumm-‘r
solution, in which the liquid, while the brass is o the bath,
bubbles violently, giving off u strong vapor of sulphuric
neld gas: it is then moved to the third bath, and, after n fow
alternate plunges, is ready for drylng, n wonderful trans.
formation having taken place during the process, the final
dlp glving the article a beautiful but evanoscent color. The
precipitate in these baths Is copperas, which s readily sala-
ble. TFollowing the vases wo have been roferring to, we find
that they are thoroughly dried in heated snwdust, when they
are ready for theburnisher,

HHASS NURNISIING,

While the vases are being dried, wo 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 enbances its beauty
greatly, by burnishing the shlelds and other projecting parts
of the ornnments. Hisappliances are his burnishing tool, a
Chartley Forest stone upon which to polish it, & solution of
sodn to keep his hands free from grease, and gall in which to
dip the tool and help its alipping nction, Giallls a very valua.
ble commodity in Birmiogham, From the burnisher the
work is conveyed to the lacquering room, This part of the
work is done very nently 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 laequered upon an iron tube
through which a jet of stoam is passed. Any depth of tint
oan ba 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 bedsteads
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.—Jron.

>

A New Comet,

The inhabitants of this part of the world are likely, before
iong, 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
goon be a conspicuous object in the heavens, This comet
was first seen on the 17th of April, at Marseilles, France, It
was discovered here June 8th, by Professor Lewis Swift, of
Rochester, N. Y., who gives the following particulars:

« Tt is approsching both the sun and the earth with & con-
stantly accelerated velocity, arriving at peribelion (nearest
the sun) and perigee (nearest the earth) about the 1st of Au
gust. I see nothing, therefore, to prevent its being & very
conspicuous and besutiful object in the western eky during
the months of July and August. Itis now gituated, at 1

o'elock in the morning, directly beneath the polar star, and
about twenty-five degroen from it, and i just visible to the
naked eye. With an opora glass it can bo ensily seen as a
hazy nebulous mass, with a bright point s little to one side,
Through my telescops of four and one half Inches aperture,
slx feet focus, it presents s, tall filling the whole field, with a
Jow power of thirty-six. So directly toward us is it moving
it sooms almost to stand still, its slight deviation from it
giving an apparent motion toward / Ursn Majoris. It is
now visible all night, but will soon be so only in the early
hours of evening, setting In the northwoat,

If at the time of it nearest appronch to the earth the moon
should be absent, we may expeot, from prosent indications,
to be treated with a comutary displsy which may rival the
transit of Venus in popular as well as In selentific interest.
The comet will be brightest on the evenlog of August 3,

belog then 245 times as bright as at the time of discovery,
while now It ls only 54 times as bright ; and as the moon will
be absent, it will be subjected to spuctroscopic nnalysis under
clreumatances more favorable than may occur agsin in many
years. It will then beabout 5° from Denabols, the brightest
star In Leo."

To nssint those of our readers who are not versed in astro.
nomy to find the comet, we give s diagram showlng the seven
bright stars forming what is commonly known as the Dip.
per, from which the observer will carry imaginary lines down
to three smualler stars below the Dipper, thence obliquely to
the tight, where the comet will be found, Just at present a
spyginsn or an opera glass will be needed to assist the vislon ;
but In a fow days the comet's tall will stand out clearly, and
n special gearch will be unnecessary.

&
>

Threo Thousand Filve Hundred Miles by Rallway S

The new route between San Francisco and New York Is
thus composed :

Miles,
Central Pacific—San Franciseo to Ogden. ........... 878
Union Pacific—Ogden to Kearney. , . ...covvvvvrvvsrses L)

Burlington & Missouri River, in Nob.—Kearney to
P TN T 97 RO T S A AT B AR AP 40
St, Joseph & Denver City—Hastings to 8t, Joseph..,.., 220
Hunnibal & St, Joseph—S8t, Joseph to Hannibal, .. ..... 200
Hannibal to Loulsinna. .. ... R O QL LR VAR 25
Chicago & Alton—Louisiana to Chieago, .......... bl 10
Michigan Central—Chicago to Detrolt, .o ovvvviievinnse 284
Great Western—Detroit to Suspension Bridge. . ....... 200
New York Central—Suspension britlgu to New York,.,.. 447
Across the Continent........... SR e d e <0740

T0 BOSTON,

San Francisco to Chicago........... A T KA S I 2485
Chicago to AIbANnY., ..vvvivensrevnnes ovaevians o ap el rs 818
Albany to Boston.......... T P A T e ') |
3504

Tae 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 onedollar a piece.

.

ArovMizuM Siuver. —The following alloy is distinguished
by its beautiful color, anl takes a high polish: Copper 70
nickel 28, aluminum 7, total 100.

Becent American and Fforeign Patents. :

Improved Watch Escapoment.

George H. Knupp, Wapskonetta, O, anignor to himself and Harvey
Brokaw, same place,—To prevent overbacking, the notched end of an es-
cape lever with curved arms is 50 arranged as to gulde the pin of a balasce
wheel back 1nto & notch when the trouble occurs,

Improved Children’s Carriage.

A Capring is attached to the front axle, and extends back over the hind
axle, to which it is also attached, and then springs by a large curve around
the body, which Is suspended from It. The body of carriage s provided
with & portios which may be made to serve both as s dash and a table.

Improved Hoof Trimmer,

Frederick R.Sutton and Willlam G. Satton, Welllagton, ITl—This In-
vention conalists of & palr of alde bars pivoted to a toe plece, and connect-
ed, at the heel, by a right and left screw, constitutiog & frame, to be
¢lamped upon the hoof by screwing the side pleces agalnatit, Ou the frame
%8 cntter fixed in slots In the aforesald side pleces, and provided with a
cranked seroew for foreing it up to the toe plece, to shave off the bottom of
the hoof. At the toe is s gage, to regulate the amount to be shaved of,
and on one of the side clamping pieces 15 a contrivance for quickly releas.
{ng the clamping frame from the hoof In case the horse becomes restive”

Improved Cross Cut Sawing Machine.

David R. Carter, Rockport, Ky.,and Thomas H. Carter, Bremen, Ky.—
This invention relates to a mechanical contrivance whereby a cross-cut
saw may bo operated by hand mechanism to so much advantage that one
man may be made to do the work of six, the whole device welghing but
about one hundred pounds, snd being conveniently portable to the tim.
ber.

Improved Carriage Door.

F. Herman Jury, New York city.—~This 1s a door pull handle and a holder
for the saslholding strap, combined {n one device, and so arranged that
both purposcs are subserved by the one device better than by the separate
devices ns commonly arranged. The Invention also conslsts of a novel oon.
trivance of the device for connecting the strap holder, which holds the
sashholding straps up out of the way of the door when It closes to safd
Atrap.

Improved Feoder for GrindlugiMill,

John Phiilips and Jobhn E,Bradford, Scranton, Pa.—~This invention con-
alsts of & hopper of Lwo or more compartments, and a food shoo, with »
special compartment and regulating gate for each compartment of the
hopper, &1l 8o arranged that two or more different kindas of grain, meal, or
other material msy be fod separately from different compartments 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 firat mixing themand then feeding them together,

Improved Mowing Machine,

Frank H, Bryan, Troy, N, Y.—~This machine may bo reversed at each end
of the field for cutting furward and backward along one side, for alde hills
and other places where it (4 not conyentent to go around the flald, It Ia
also deatgned to effect the changes merely by turning the horses and the
truok around without requiring the manipulation of any part by hand, ox-
oopt the rafaing of a oatoh pin,

Improved Lovel,

Dr. John Thornley, Oharlotteavillo, Va.—This Invention relates (o an
mproyement {n the olass of lovels provided with a hingad hase bar forin.
dleating difforent gradens by the adjustment or angle to the body of the level
proper. The improvement consiats in arranging the blook or prop plece
to slide botweon the hinged bar and an inollned plane formed on the base
of tholevel, 8o that the bar will be adjustod at an avgle Lo the base corres.
ponding to the distance It moves over the Inglined plane, Meaus are pro-
vided for clamplng the allding block at any deslred polnt, and tho base 1a
gradnated to Indicate the grade. The block ia also conneoted with the
base and hinged bar by a screw and dovetalled groove,

Improved Grave Mound,

Joseph R. Abrams, Greonville, Ala.~This {uvention relates to means
whereby the dome of s grave mound 1s adapted to graves of different
lengths and aizes by Atting thercto succesalvely increasing elliptical
plecea.

Improved COheooso Mill,

Abratiam O, Brinser, Middlotown, Pa,~This invention conslets in & ohaese
mill {n whioh are combined a vessel having a partially perforated bottom
and rotary grinder, whoreby cheese or smoarcase may boe ground and dell-
vored froe of lumps and ln s uniformly granulated condition

Dovice for Registering the Slipplug of Locomotive Whnlln.

James W. Boyle, of New Texas, Pa~This invantion counists of & couple
driven -yr;thronoun)y,onu
Thoy Are Arran

of wheels or disks Independant of each olher,
by the truck sxie sad the other by the driving wheel axlo,
ged with & cam snd ratchet mechanism, so contrived that, in case Lhe
driving wheel slips, and thus turns one of sald pulleys faster than the
other, the pawl mechaniam will be caused 1o movs the recording sppars
tures one degree for oach turn of one wheel more toan the other, and thu
record the slip.
Improved Wheol or Vehbicles,

Miohael Mickelson, Ashisnd, Oregon.—Dy this device, & tire may be
tightened without remaoviog It from the wheel, The Invention consists In
the pleces or caps In combinstion with the tongue and socket blocks
formed npon the ends of & eut tire, and with the wedge or Key that draws
sald ends together,

Tmproved Grading Mornper,

Jousthan C. Smith, Bouth Solon, Ohlo,~This invention consists of a
road, ditel, or grading scraper, haying the front portion, which carries the
blade, Jolnted to the bedy portion, and provided with spriogs and pushers
adapted to tilt the biade down o Ax Lo ran Into the ground when Lus scra-
perisdrawn slong the surface, Latches and Javelers sre combined with
the sald Jolnted tront partand the handies, Lo turn the biade opward Lo run
aut of the ground when a load has been obtained by pressing the handle
downward, Cams throw the latehes 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 catohes, 10 be fastened to the body by
the latter to ralse the rear end (o dump the scraper by causing It Lo ro
over on the front end,

Improved Holler Flue Cleaner.

John Dykeman, Green Island, N, ¥ .~This inventlon conaiats In the com
bination of three toothed rollers, whother made solid or of toothed disks
springs, and levers wilh each other, and A box for cleaning the outer sur-
faon of Nues; and {n the comblustion of & loose arn and & set screw with s
box that supports the toothed rollers, the springs, and the levers, to adapt
the machine to be attachod to the tool rest of a Isthe. Io using the ma
chine, the levers and roller are turned beok, and the flue to be cleaned Ia
placod upon the rollers, and Its end Is sccured to the chuok of the lathe
The roller and Jlovers aro then turned down upon the fSue, the necessary
pressure isapplied by the welght or spring, the lathe s sct In motlon, and
the machine s fed forward wilh the feed screw, cleaning the flus thor
oughly.

Improved Spring Brace.

Sidpey T. Bruoce, Marshall, Mo . —The brace Is connected to the carriage
body adjustadly, by means of & slotted or grooved plate. The front half
of thls plate ls bent dowaward to secommodate the pin adbove 1t, Thus
the bottom and top of the frout spriag befng both fastencd 1o s common
point bebind, whatever deprosses the body of the vehicle similariy de
presses (he free end of an Inflexible bar, which caznot go forward 20 s Lo
enforce & perpendicular motion of the carrfage body. The bars betlng fas.
tened to the springs st the top and botiom In froat,and Lo each other s
the center, no force can project the springs, efther front or rear.

Improved Movable Head Light.

Horatio G. Angle, Chicago, Ill.—By sultable construction, as the truck
of the locomotive turas In passing around s curve, the hesd light 1s also
turned, so that the stream of light may always be thrown upon the track.
‘The light from the lamp may also be thrown more or less from & straight
Iine to adapt it to the curvatures of the road.

Improved Kettle Scraper.
Samuel A. Potter, Emaline Potter, and John Potter, Fowler, II.—This i
s reraper plate with o round or otherwise shaped rear handle at one side
and a pocket guard for the fogers at the other side.

Improved Apparatus for Making Torpedeo Envelopes.
Madion Chichester, Shelter Inland. N, Y. ~The paper bags for torpedoes
have been made, one at 3 tUime, Witk the ald of s plece of board daving
boles and s hand pin. The present lavention consists in an Improved sppa-
ratus whereby s number 0f bags are simaitancoualy made, the paper betag
cut with one motion, and pressed (20 the holes by another motlon, for aay
desired number.

Improved Fare Box.

Joseph J. Whits, New Lisdbon, N. J., assiguor to himself snd Howsrd
White, Tallytown, Pa.—This Invention relates to apparatus for collgcting
parsenger fares oa rall cars, and consists of a cash box supported from the
walst or shounlders of the conductor, to which is attached a flexible tade,
having at its end s hand plece or recelving box containing aa endless car
rier, which s arrsnged on pulleys, 30 as to be moved, by means of & ratche
and pawl operated by » spring lever, by the conductor. The condactor car-
ries a band plece 1o his band, and, by virtue of the Sexidle tade and belt .
hie Is enabled o pass it round among the passengers 1o recelve tha faves,

Improved Furnace for the Manufacture of Iron and Steel.

Edgar Peckhsm, Antwerp, N. Y.—This s 2 new method and apparstos
for manufsacturing steel blooms directly from the ore. It consists in the
furoace patented by the same Inventor, June 3, 1573, improved sc that 1t
has two series of ore chambers Instead of one, 50 28 10 treat the ore at dif
ferent degrees of temperature to remove sulphur sad phosphorus, sad s
that one serfes may serve for a flue (0 heat the ore in the other saries when
the coal {s Impure.

Tmproved Hatchet.

Gulilford Norton, South Boston, Mass —This is a combdined claw b r
and hatchet. The DIt has projecting threaded atuds, by whichit ia con.
nected with the hammer portion, s0 that, when worn out, 1t may be re
moyed and a new ong substituted,

Improved Foldlog Desk.

David H. Plerson, Fort Rice, Dak, Ter.~This deak Is made in sections
which are hinged together and so arranged that they fold together and
formn pact body, r bling ln shape and proportion sn ordinsry feld
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 158 Lithognphed lustra-
tions, Price $1.50. New York: D, Van Nostrand, 23 Mur.
ray and 27 Warren streets,

Thists an excellent and very explanatory book on the whole question of
arrapging the parts of any construttion so that they shall be as lttle as
popaible affected by variation in the stralos to which the ercctton (s sub.
Jeoted, Asamatter of course, the ballding of bridges Is very extensively
troated, and the examples oxplained and illustrated show that the author
1o n writer of considerable knowledge and very varied experlence.

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

A vory able resume of the recont progress of the metric system In popular
favor, Although many of the argumonts used by the advooates of the
method are weoll known, and are generally deemed Irrefragablo, they will
bear ropoating til the world has adopted this most stmple and rations )
arraugement of welghts, measures, and coluage, which, it must be now
overywhere admitied, s ouly a quostion of time.,

Toe KeystoNe Brinar CoMPANY'S ILLUSTRATED ALBUM,
oembracing Iron Bridges, Roofs, Columns, Chord Links,
and Shapes, with a Description of Long S Brid
Quality of Matorials, and Principles of g::ulruct on
Pittaburgh, Philadelphia, and BSt. Louis: Keystone
Bridge Company,

An elogantly printed and fllustrated volume, whioh contalna’not anly a
fullandinteresting desoription of the large means and business operations o f
the oxtenalvo Arm who Insues (t, but also much explanatory and statistion
Information, formulan, eto,, of great valuo to the engineering profession
Lo whose notlce we cordially commend I8,
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Fleet, Ithaes, N Y. e
~ For Small gizes of Serew Cutt ngine
uﬁuﬁawmn Lathes, address Star ‘tool.%o-. vl
gt d Draughtsman
thor ‘ t an j
.‘A thom hm&iﬁg’. amploymong Address
AL R. Wilson, Ludington, Mich. . T
_ Speed Cou ecarry in vest pooket.
mmh&:mt::h ?n one, By mall, §.10. Dis-
count by the dozen, Samuel Harris, 19 West Washing-
ton 8t., Chieago, Til.
" Ice Machines.—Are there any machines
made {n this country which wil manufacturo foe fu
quantity to suit one or two familice? And {f guch artl-
gém  market, whore can I get one? A, U, McClin
tock, Wilkes Barre. Pa.

Tron Castings, froar 100 to 4,000 1bs,, made
at & low figure. Address Box 117, Saugerties, N. Y.

" Varnish Maker Wanted—Address, with re-
ference, John §. Holmes, Philadelphia P. 0.

Windmill Makers, send circulars to Box
08, P. 0., Cinclnnatt, Oblo. g
. ﬁm‘.i‘prrd Planer,used slightly, S.A. Wood's,
for sale, 8530, s.c‘.romu\u “:)(;o. ;mcno.m,d a.t ;1.‘

f Mill Makers easp sond their

! x?ﬂl@w Wilis Passmore, Fairvillo, Choster Co., Pa.

«Qld Reliable” Drill Chucks, $3, $5, §7.
Andorson Brothers, Peekakill, N. Y.

For Sale—25 Horse Locomotive Boiler, run
Smonths. J. I Baldwin, Merlden, Conn,

A practical mechanio in wood and metal,
with gentus and Judgment, desiros omployment, tempo-
rarily or permanently ; wood preferred, Address Mo,
“*AWorld" OMae, New York city.

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

Meohanical Expert in Patent Cases. T.D.
Stotson, 22 Murray St., New York,

‘Sure cure for Slipping Belts—Sutton’s pat-
ont Palley Cover is warranted to do double the work
Dbefore the belt will sl'p. See Scl. Am. June 21st, 1578,
P9, Ctroulars free. J, W. Sutton, 95 Liberty St., N.Y.

Stencil Dies & Steel Stamps, all gizes, Cata-
1oguce and samplos froe. E. M. Douglas' irattleboro’, Ve,

For Sale or Exehnnge-A first cluss Gear
Catter with Brown & Sharpe's Index plate, Also a Bolt
Cutter; will cut bolts to X In. Wanted In exchange,
Crank Planers. Goorge Barnes & Co,, Syracuse, N. Y.

Makers Woodenware Machinery, send cir-
cnlars to P.O,, Lock Box 3, New Orleans.

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

Linseed Oil Presses and Machinery for
Sale. Porfect order., Very cheap. Wright & Lawther,
Chicago, 11,

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

Nickel Plating—Pure Salts and Anodes of
all Sizes on hand; Pollshing Powders also for sale by
L. & J. W. Feuchtwaoger, 180 Falton 8t,, New York.

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

Forges—(Fan Blast), Portable and Station-
ary. Keystore Portable Forge Co., Philadelpbls, Ps,

Silicates of Soda, Soluble or Water Glass
manufsctured by us in al] quantities for Paint, Artif-
cial Stone, Cements and Soap. L.& J. W. Feuchtwan-
ger, 150 Fulton St., New York.

Boilers and ines, Second Hand. Egbert
P.Watson, £2 Clift St New York.

Mills & Machinery for m'f’z Flour, Paint,
Printisg Isk, Drugs.&c. John Ross,Willlamsburgh,N.Y.

L. & J. W. Feuchtwanger, Chemists & Drug
sad Mineral Importers, 180 Fulton St.,N. ¥,, manufsc-
turers of Silicates of Soda and Potash, Soluble Glass,
«tc.; Hydrofinoric Acid for Etching on Glass; Nickel
Salts snd Anodes for Plstiog.

For the very best Babbitt Metals, send to
Conard & Murrsy, Iron snd Brass Founders, 30th and
Chestnut Sta., Philadelptla, Pa. Circulars froe.

Taft's Portable Baths. Address Portable
Bath Co., 1536 South Street, New York city,

Iron Planers, Lathes, Drills, and other Tools,
new and second hand. Tully & Wilde, 20 Pistt 5¢., N.Y,

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

The “Scientific American” Office, New York,
is fitted with the Ministure Electric Telegraph. By
touching little butions on the desks of the managers,
aignals are sent 10 persons in the varfous departments
Of the estadlishment. Chesp and effective. Splendid
for shops, offices, dwellings. Works for any distance.
Price #5. F.C. Beach & Co., 3 Broadway, New York,
Makers, Send for free fllustrated ;Catalogue,

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

Brown's Conlyard Quarry & Contractor's Ap-
paratus for holsting and conveying materials by tron
cable. W, D. Andrews & Bro,, {14 Water 8t., New York.

For Solid Emery Wheels and Machinery,
send 1o the Unfon Btone Co., Boston, Mass,, for circular,

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

For 8olid Wrought.iron Beams, ote,, seo ad.
vertisement., Addross Unlon Iron Mills, Pittaburgh, Pa.,
for Hthograph, ete,

Hydraulic Presses and Jacks, new a

g A nd sec-
ond hand. K. Lyon, 4% Grand Street, New York, .

Peck's Patent l)m(: Press.  For circulars,
sddress Milo, Feek & Co., New Haven, Cann

Small Tools and Gear Wheels for M

Models,

List free. Goodnow & Wightman, & ( orahi, Boston M«

The French Files of Limet & Co, aro pro.
nounced superior Lo all other Lrands by all who use
them, Dectded excelience and modorate cost have made
these goods popular. Howmer Voot & Co., Sale Agenia
for Americs, 20 Pistt Street, New York,

Mining, Wrecking, Pumping, Drainage, or
Irrigating H’uhlnery. for sale or rent, Beo ul‘v‘zn.lnc-
ment, Andrew's Patent, iuside page,

Buy Boult's Paneling, Moulding, and Dove-

sfling Machine, Send for circalar sud sample of work.

B. C. Msch'y Co., Battle Creek, Mick.. Box 277,

Automatic Wire Rope R. R. conveys Coal
Jre, &c., withoul Trestle Work. No. 8 Dey arent, N, ¥

A. F. Havens Lights Towns, Factories, Ho.
tels, and Dwelllngs with Gas. 34 Dey sireet, Now York,

Best Philadelphia Osk Belting and Monitor
Btitched. C. W. Arny, Manpufscturer, 01 & 38 Chorry
Bt., Putladziphia, Pa. Bend forcircular

Scienfific American,

Steam Fire Engines—Philadelphia Hydrau-
o Works, Phlladelphin, Pa.
Bone Millg and Portable Grist Mills—Send
for Oatalogue to Tully & Wilde, 20 Platt 8t., New York.
Tamples & Oileans, Draper, Hopedale, Mass,

Dean’s Steam Pumps, for all purposes; En-
gines, Bollers, Iron and Weod Working Machinery of
all descriptions, W. L. Chase & Co,, 94, 95, 97 Liberty
Stroet. Now York,

Fmerson’s Patent Ingerted Toothed Saws,
and Saw Swago, Seo lonal ndvert L on out-
slde pago. Send Postal Card for Cirgular and Price List,
Emerson, Ford & Co., Beavor Falls, Pa,

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

Price only three dollars—The Tom Thumb
Blectric Telegraph, A compaot working Telegraph ap-
paratus, for sending moessagos, making maguots, tho
eloctrio Ught, glving alarme, and yarious other purposes.
Can bo put in operation by any Iad, Includes battery,
Koy and wires, Noeatly packed and sent to all parts of
the world on receipt of price, F. C, Beach & Co,, 263
Broadway, Now York.

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

Keuffel & Esser, largest Importers of Drayw-
ng Matorinls, hayve removed to 111 Fulton 8t,, N. Y,

Portable Engines 2d hand, thoroughly over-
naulod,nt & Cont, L H.Shearman, 45 Cortlnnde St., N. Y.

Engines, Boilers, Pumps, Portable Engines
Machinists Tools. [.[H, Shearman, 45 Cortlandt St., N.Y,

Rue's “ Little Giant” Injectors, Cheapest
and Best Boller Feeder In the market, W, L. Chaso &
Qo., 18, 98, 17 Liberty Street, New York,

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

[OFFICIAL.]
Index of Inventions

FOR WHICH

Lotters Patent of the United States
WERE GRANTED IN THE WEEK ENDING

May 26, 1874,

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

Alarm, measuring ean, E, A, Temple....coounaea. 151,82
Alkall, eaustic, G. Thompson (r)
Anchor, A. H, CODD...vcverrrinanensesaacasennaaee. 151,276
Anfmal and other Itfe, destroying, G.M.McGehee 151,804
Asbestos, treating, A.J. Bartholow.............. 160,845
Augor bits, forming, W, Tucker.... «s 151,828
Bale tle, A, 8. Armstrong...... . 151,101
Balo tie, cotton, E, Grant.....ceveresecess . 151,281
Bayonet, spade, Motealfe & Chillingworth 151,238
Bed bottom, H. D, Eddy..ccoiiiinnnsinensnaen < 15121
Bee bive moth trap, W, J. & A, H, McCoy, « 161,414
Bell pull, J, Collins...... . 151,856
Bells, operating door, I. H, Abel . 151,584

Belt tightener, G. Walker........ 151,256
Binder, temporary, A, Peck.. 151427
Blower, steam, T, B, Field...... S 151,504
Boat, life, Keeler, Updlke, & Longyear.. 151,400
Boller, division steam, T, Angell....... 151,150

Bofler, kot water, J. D. Keeler.. eeee 151294
Boller, steam, C. H. Haswell.......... 151,224
Boller tube sttachment, J. C. Kflgore. 151,402
Boller injector, Ryneretal............ 151,440
Boot soles, etc., drying, Jeffers f al. 15125
Boot soles, burnishing, I. E. Trepanier.. 151,225
Boot, protecting welt, J. L. Joyce....... 151,397
Boots, making, J. Lanhsm....... . 151,296
Boring bit, C.C. Tolman....... 151,450
Box, blacking, W. F. Redding. 151,488

Bricks, coloring, A. Hall..... 151,887
Brush, paint, F. Hubbard........ 151,28
Buckle, suspender, S. Oppenheime 151,422
Burial casket, B. D. Stevens..... . 151,821
Burner, gas, J. Ellis 151,369
Burner, lamp, A. Barker... .... ssgonss asshpsabonnas 151,185

Camers attachment, solar, D. A, Woodward...... 151,462

Can, measuring, Barney & Dafly............ 151,344
Candie holder, miner's, N. Larsen. 151,207
Car axle box, L. Schalze............. 151,247
Caraxle box, T.S. TIncher........cccec.-.. seesansss 151,251
Car brake, electromagnetic, F. F. A. Achard. .., 151,83
Carcoupling, T. Andress......ccccccvvernnnsss 151.840
Car coupling, Baker & Mattfelde..... 151,194
Car ecoupling, M. E, Bromeling.. cvaeubrot ABLRLA
Car coupling, W. D. Rinehart... 151,34
Car coupling, W.Todd....... . 151,252
Car replacer, J. R, Wilds 151,331
Car starter, S. Jones..... 151,298
Carstarter, D. Milifken.. . 151,508
Car etock,8, W, Remer. . . 151,48
Car truck, T. K. Birgess..... . 151267
Cars, condenser for steam, A. G 151,853
Carbureter, M. HomniIng....occevevecees . 151,52
Carpet stretcher, E. L. Baker........ . 151108
Carriage jamp seat, L. W. Blessing . 151,340
Carrisge wrench, W, F. Bowe . 151,815
Carriages, spring for chlldren 151,873
Cartridge, E. Jones . 151,266
Cartridge, shot, C. Weldon.....vovvrnvsosonnas . 15080
Chslns, connecting links of, W, F. Davis,.. . 151,952
Chalr fan, rocking, G. M. Tope.......... . 151451
Chopper, meat, Hagen & Burkholder.. . 151,20
Churn dasher,T. Mathias........... oo . 151,254
Churn power.W. Maurer,, . 151,900
Cigarmold, B. Hawkins.............. 151,5%
Clsmp, scaflold, Gudenoge & Pollock, 151,282
Clothes dryer, D. L. Hufl. .. 0vvvrrneraes 151 250

Cock,atop,J, C, Kilgore..
Cooler, beer, W. Woerle..

151,401
. 151,261

Core box,J. B. Aston...... . 151,342
Cornice, T, J. McGeary (r) . 5584
Corset. J. Bowemn, .. . 151,200
Corset, J. Bowers............. - o 151290
Crib, folding and rocking, O. Naller .. 151,012
Cutter head, W. T, Smitk. ... o 151,046
Cutter, mest, D. W. Garst........... . 18100
Delivery aoparatus, W, Bullock (r),.. 5557

Dental coffer dam elsmp, C, Banecroft....... . 151,208
Dentists and Jewelers, file for, E, Maynard.. . 181,410
DErTIek; €. RODEIES. . eorivaicssossasasesss sy esve 151518

Designs on stone, ote, sunk, J, Frost.,...... . 151575
Door check, G, C, Idley..... . 151 905
Door step seat, 5. M. Marshal) L 154N
Dresaelevator, M, Dewey. ..., .. 151,206
D), gratn, W, Weusthoff (£).........00000nes « 558
Drilliing machine, metal, Siiver & Fawoett,. . I51.404
Earthenware, culioary, W, A, ¥, Bchrelber....... 151,216
Embossing roll patteros, C. Grassor . 151,218

Engines, valve goar for, B, Penney 151,202

Fence poet socket, Lord & Ayors.....covvevainanse, 151,900

Filter, C. Andorsen....coovveernnnnnns 151,89
Fire arm, breoch londing, 0. Whitney.. 151,458
Fire escape, Gillett, S, & Crawford.. 151,979
Fire eacape, H. StUDDS. . ..ocvvvvnnas 151,048
Fish hook, trolling, Hoard & Dunbar,, 151,994
Frult dryer, A, 8. Edgett, ....cooiunnn 151,956
Fralt dryer, J. W. MoPhorson... 151,418
Fralt Jars, holder for nlling, J. F 151,257
Fraita, ote,, proserving, L. A.8leard ... 151,443
Fuol, componnd for, ¢, C. F.OMO0..0vvveriss 151,424

Furnnce, slrhonting, J. P HOYO. oo vvviiianrinness, 161,285
Furnsce ehimnoys, hood for smelting, J. R, Egar. 181,279
Furnnce, tinners' and plumbera’, J, PoHAyos. ... 151,991
Gage, merourinl proof, B, K, J. Efls.... 151,067
Gamo apparatus, O, E. Marahall... . 161,410
Guw governor, Potter & Hayton...... 161,428
Gaw, making water, W, Harkness., 151,285
Gas purifier, Audouin & Pelonze . 161,268
Gas reguintor, O, H, Bdwards, . . 181,210

Gato, nutomatio, J. 8, WINROr. ..ovviinee 161,850
Governor for water whools, H, D), Snow, . 161,510
Grain bindor, J. HOWHItHOY . coviivinniiess «os 151,450
Gratn, ete,, unloading, L. D, Wood vor 151,202
Grainlng transfer plate, R, A, Adoms..,.... . 161,887
Handoufl and shaokle, J, J, Tower. « 151,452
Harness snddle, V. Borst (r)..... . bE8s
Harvester, W. M. & G. H. Howe, . 151,000
Harvester,J, Wernor, Jr.cooee. . 151,528
Harvestor bindor, P. F, Hodges, . 151,288
Harvester binder, W, Wheelock, .oooeiiiinnee . 151,820
Harvester guard finger, C, Appleby..oooviia . 161,801
Hatohway, self-closing, W. H. Brock..... 161,199
Hogs, apparatus for scalding, H. Strycker........ 161,622
Hook, box and bale,J. M, Knight,.... 161,205
Horae detaching device, W, Rosenbaum. 151,814
Horse power. L. R.FAURNL. cociveverereanasnosscsess 101,218
Hose, hydranlie, J. Greacen, Jro ... 151,983

Hose tublog, ete., antiseptic, J. Murphy...151 418, 151,419
Hydrant, J. V. 8. Miskellyi.oo covens saen wees 151417
Insect destroying compound, E. Severns . 151,817
Ingects, destroying, W. B, Royall,..... 151,459
Ironing board clamp, H, Bosch,... 151,350
Juok, Mfting, M, Durnell.........
Journal box, L D, Mathews (1) i.eieiiiaeens
Journal boxes, lubricating, J. F. Light (r)..
Kottle, ton, T, Gralam..covveennnnsnsenarss
Ladder, ireman's, T, Pritchard..
Lamp, A. SYVOrson....oeeeeeess,

Lamp bowl handles, D, O, Ripley.
Lamp, lard, C. A, Gabe, 8r,, et al,..
Lamp lghter, head, 8. M. Davies..
Land roller, J. Woolrldge........
Latoh, reversible, W. E, Sparkas (r)
Lathe, L. H, DWOlOY . coviiiivinnes
Lathe chuck, metal, B, Lewls.
Look, H, WInn,.oooeeennes aee
Locks and latehes, strike for,
Loocks, tumbler for permutation, H, W, Covert... 1512377
Loom, narrow ware, W, Gregory....
Loom, needle, J, H, Greenleaf,......
Lubricating eompound, R, Fltzgerald............. 151214
Lumber,Joading and unloading, Tothammer ef al. 151,253
Measure, Hquid, J. H. Eyme....ccciveeicnnnasannsas 158187
Mechanical movement, A. Warth...
Moter, gas, J. W. Drummond......

Meter, liquid, J. M, Blanchard...
M1l clder, H, L. Whitman (F)..eeeese 5,500
M1, rolling, J. SWal...ccoiiieennaann . 151,449

Mill shoe, quartz, J. G. Kittredge.
Mill, smut, G. W. MeNell.....
M1, triturating, C. P. Alsing.
Miterbox. H. C. Hough.........
Mitten,J. L. aud J. H. Whitten.............
Melding machine, foundry, McGregor ef al.
Molding plastic materials, H. Brooke......
Mop hesd, T. K. K08PP..cueereccnnennas

«ess 151,852
eenn 151004

Mortising machine, A. Borneman. 151,268
Nall, picture, C. B. Jenkins....... 151,236
Nozzle,spray, G. E. Jenks. . 151227
Omnibus, C. M. Mureh....... 151,240
Ore crusher, T.and J. Clifford. 151,275
Padlock, J. MeNelley....ovveeaees 151,306
Paper bag machine, W. F. West....... 151,258

Paper perforating punch, G. W. McGlll.. 151,28
Pavement, H. S.S. Copland............ 151,858
Pen and pencil case, W. A. Ludden... . 151,250
Pen holder,G. W.Jolly..uvuennanns 151,20
Pencll sharpener, E. M. Crandal.... 151,27

Photographs, burnishing, E.R. Weston (r) 5588
Photograph plate holder.D. H.Crose........ 151,201
Planoforte hand gulde, W. O. Brewster.. .. 151,198

Pipe pattern molding, J. B. Aston.....cocvenearaen 151,383
Pitman to wheels, connecting, J. M. 6. Mouck.. 151,510
Planter and distributer, Asay & Wood......ou..e. 151,102

Planter and distributer, J. W. Harbin 151,888
Plow,J. Kuenzel.....ccccoaencnnsenes 151,229
Plow, gang, G.J. Overshiner... 151,425
Plow, weed turning, A, Smith......coiveaaas sesssss 151,949
Press, baling, P. K. Dederick.... .« 151,208
Printer’s quoin, E. A. Warren,. 151,455
Printing press, G. B. Sarchet.... 151,441

Pump gearing,J. W. Douglas......ccennaeian averen 151,854
Pump, stesm and vacuum, H. 8. Maxim........... 151,235

Pump valye chamber, G. B. Markle...... 151,409
Raflway rall joint, H. M. Garside. . 151,577
Railway rail joint, A. B, Johnson.... 151,290
Refrigerator, transporting, S. G. Bllyeu.. 151,547
Retn terrot, J. J. Wightwiek. ..ooiavnvannas 151,880
Rolling mandrel tubes, 8. P, M, Tasker.. 151,82
Houndabout, S. L. Bolton......ccevaune 151,197
Safe, fireproof, J. W. Warner.... . 151454
Sash holder, E. P. Masterson.... 151,233
Sash pulley, 5. E. MAXOD...ovievernrrrnnes 151,503
Sasnsage stuffing machine, C. Forschner.......... 151,290
Baw, H. DISAton..c.ovvierescnncansins aehemondavesanan SAMTE
faw mill head block, D. Rawson 151402
Saw set, 8. Bartlett.  .ooooanens . 101,206
Saw swage, J. E. Emerson, . 151,870
Saw teeth,J. E. Emerion........c.c.e « 151,51
Saw teeth, J, R LutO. oovviinnnnnes . 151,407
Saw frame and guide, A. D, Clark.. . 151,858
Sawing machine, band, E.F, Gordon.....ccovuenie 151,17
Sawing machine, circular, O, T, Gronner......... 151,520
Sawing machlne, stone, Heermans & Roed . 151,200
Scale, platform, H. Paddock....ooiviine « 1513401
feat, school, 8. R, Ruckel........cuus . 151,248
Sewing machine, C. F, Bosworth..,, . 151.85)
Sewing machine,J. Bahr.......... . 151,972
Sewing machine, 1. aud J. Lomax... . 151,400
Sowing machine, Stelubach & Ready « 151,30
Sewing machine, button hole, J. J. Graff.. . 151,5%
Sowlng machine fan, W. 8, Elllott,..... . I8 568
Sowing machine fae, Jackson & Smith,, . 151,20
Sewing machine hommer, 8. A, Davis. .. 151,202
Bewlng machine treadie, D, E. Lillls.. oo 151,209
Sheet metal, cleaning, Paul & Schug o 151427
Ship's knee, W. Morehouse,........ .. 151,90
Stfter, four, D. W, Msrvin... .. 151,232
Sigual and buoy, J.J. Kane..... wee 151,008
Sillea, dry soluble, R, Guenther.......... Peubpesuve 151,201
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Siphon and fllter combined, W. W. Grant........ 15,5
slzing cotton yarn, compound for, i, Wegmann, , 151,226
Bled binke, A. BISOKRONO. . vvoeererarnersiiresrsnes 151,48
8oda, ote., making sulphate of, Hargreave et al,,, 151,3%
8peculum, surgleal, R, KnaM......occovvinnens )
Splints, machine for making, A. F. Scow,,
Square, oarponter's, J, A. Traut.
Stalk cutter, H. Herrold
Stencll, A. £, COMIBRS. ., 00uuvusivrsvessnen

Stool and foot rest, comblned, J. Odenbany;
Stove, J.8mith...............
Stove grate, D. H, Erdman, ,
Stove, heating, I, C. Proctor, ...,
Stove pipe shelf heater, J, 5. Meonrs,
Stoves, ieat radiator for cooking, P. Adams
Strafnor, 8. W. Rowell,
Suspenders, ¥. A, Garnler,....

sesrasennan

ou 151,215

‘Table, ete,, for gamen, folding, T. 3. Whitcom, . 161 399
Telegraph and perforator, sutomatio,T. A Edison 161,200
Textile and other material, cutting, A. Warth.... 151,06
Tobnoco bag attachment, J, W. Chambers. ..

Tool handle, Morgan & Reld,,...erwveenennan
Toy, J. Denelli. ieeisiissesnen
Trap, sink, G, M6 ...ovves
Trunk, fastener, J, Helsor, .,
Truss, anal, W.Shiolds,........
Valve, hydrostatic, J. Osborn, .
Valve,stop, J. Ross. ..,

Vehlcle nxle, W. Beors.........
Vehiele brake, B, G. Lunceford,
Vaohicle spring, E. Chnmberlin,,
Vehicle wheel, R. W. Davis
Vehlcle wheel, 8. Downey.
Vehicle wheel, O. Lundin.,
Vehlcle wheel, F, Sefdle., ..
Vehicles, shifting seat for, W. M.
Vermin suffocator, L. Most,.ooiuiieiiniis
Vessels,center board for,J, W, Campbel),
Veesels, center board for, J. Rand.,
‘Washing machine, J. L. Auatin,..
‘Washing machine, F. W, Robertson,
Washlog machine, 8. R, Ruckel,,....
‘Whashing machine, Spangler & Reloh..
‘Watch chaln, safety guard, B, A. Johnsol 5
‘Watches, matnspring {ndicator for, G, P, Reed. .. 15125
Watchmaker's tool, J. F. YOUUR couiisannsnsrnssas 190,550
Water wheel, E. B. and W. P. Lyon
‘Weaver's spool, H. H. Bryant....ceeeereeses
‘Welding and forming conplings, G. H. Fox,
Windlasses, gearing for, D, E. Myers
Windmill, G. A.Myers..c.oeeeeees on
Windmill wheel hub, Keeler & Harrls 151,399
Wire, fiyer for winding bonnet, ete., E. H.Tyler.. 151458
Wood, bundling kindliing, F. Myers (f),..cceeeess 5558

APPLICATIONS FOR EXTENSIONS.

Applicationshavs _een dulyfiled andare now pending
for theextension of the following Letters Patent. Hear-
ings upon the respective applications are appointed for
the days hereinafter mentioned:
29760 —Hauuer.—R. Boekler, August 5,
29,795 —SewING MacmiNe.—D. Haskell. Auguat 12,
20,799, —CuorrivaToR.—E. S. Huff. August 12,
30,415.—GAs REGULATOR.—J. G. Leflingwell. Sept. 30,

EXTENSIONS GRANTED.
23,469 —H e—~R. A. Good gh.
23 479.—MAKING TUBE JOINTS.—S. J. Hayes.
23482 -CooxIxo Stove.—J. C. Henderson.
2348 —CoaL Stove.—J. C. Henderson.
28,458, —SeeoIxo Maomxe.~S. T. Holly.
28488 —RATTAN Macmiye,—J. Hull,
28,495 —SEATE.—J. Lovatt,
23,512, —Car WnxeL,—S. P. Smith.
23517.—Svock Can—~L. Swearingen.
23,557 —PArEzE Baa Maourye.—S, E, Pettee.

DISCLAIMERS,
28,452, —CooKING STOVE.—~J. C. Henderson,
28,435 —SxaTE.—J. Lovatt,
23,537.—PAPER Bac Maomye.—S. E, Pettee.

DESIGNS PATENTED.
7452 —FATcET HANDLE—J.G.L. Boettcher, Br'kiyn N.Y.
745.—Fixger Rixas.—F. Bobnenberger, N. Y. city.
7,454, —DRAWER PULL.—J. Girard, New Britatn, “onn.
7455.—FURr Croaxs,.—C. Hillster, New York ¢
7456.—STovE.—J. 8. Perry et al., Albauy, N,
7457 —STATUARY.—J. Rogers, New York city.
7458.—SarT Box.—F. Schnelder ¢ al., Chilcago, Tl
7450, —BrokLe.—S. G. Sturges, Newark, N.J.
7,480.—MoLpINGs.—J. Nonnenbacher, Now York
7.461.—Coox STove.—J. R. Painter, Reading, Pa
7482.—Ruones.—A. A. Rockwell, New York city

TRADE MARKS REGISTERED.
1.500.—Wrixozer.—Empire Wringer Co., Auburn, N. Y.
1.801.—Moss. —Ferguson & Haber, New Orleans, La.
180 . —Warones.—Lingg & Bro., Philadeiphia, Pa.
1,803, —MarTcues.—F. Mansfield & Co., St. Louls, Mo.
1,504.—Smirrs.—~Neustadter & Co., New York olty.
1,505.—GRINDING MrLrs.—Straud Mill Co, Cincinnatl, 0.
1,806, —O1L FROX PETROLEUM.—Standard Oll Co., Cleve-

land, O.
1,807 1o 1 810.-SirETixGs.~ W

ta Mills, N Bedford, Ms.

COMMUNICATIONS RECEIVED.

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

On Army Ants. By J.S.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 Engincering Tables, By W.Z

On Sun Stroke. By E. 8. G,

On White Ants. By T, H.

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

On Bullets Impacted in the Air. By H. A,
Also enquiries and answers from the follow-

ing:

I. X, L—L. M.B.~J, Il J.—-W, M. R,

Correspondents in different partsa of the country ask
Who makes s holating apparatus to be run by water sup-
plied by ety waterworka? Who makes portable can-
vas boats? Makors of the above articles will probably

promote thelr intorests by sdvertising, in reply, in the
BOIEXTINIO AMERIOAN,

¥
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BAIRD'S
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FOR PRACTICAL MEN.

LMY new, revised and enlarged Catnlog \d 1.
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S “.‘m o] postage, to any one who will fuyor me with

HENRY CAREY BAIRD,

INDUSTRIAL PUBLISHER.
406 WALNUT STREET, Philadeibhia.

ATER AND MINERAL ELEVATOR—

Or * Wine Wavs,"” ustrated In this number to
anxwer thousands o letters receaved  Chenoer nnd mor‘n
relinble than pumps, lovaluable In irnnnmrun” ores
ovor ch.nsm-. Righes $500 a State~ 350 a County, ** OAn-
RIAGK" costs only $5-—Wire and Rope, according to
length, at dealers ratos, Addrovs
J. WHITS0O & ROGERS, Peokakill, N.Y.

e~ Y

Go?pler’s Engine & illill Works,

MANUFACTURERS OF

First-Class Stationary Engines,

First — With alogle slide valye cut-off by lap at ¥

stroke.

Second—With Indexed cut-off valyes arranged to close
at any part of atroke,

Third — Steam Jack:ted oylinders, itted with patent
automatio cut-off yalve gear and governor,
guaranteed to run on 81ba, of coal per indi-
cated horse power, or to make 80 barrels
from 1 ton coal,

PORTABLE ENGINES, of 8§, 10, 20, and 25

Hors ow
IMPROVED I
OXE

er.

IANGERS, COUPLINGS, FOUNTAIN
B 8 AND SHAFTING

FRENCH BIIRR SPRING GRIST MILLS AND BOLT-
ING APPAKATU?‘.

CIRCULAR SAW MILLS AND FIXTURES, BOILERS,
MILL MACHINERY, CASTINGS, ETC,

State what {s wanted and Circulars free,
Address in full,
ram THE JOHN COOPER ENGINE M'FG (0.,
D Mount Yernon, O,

TONE SAWING MACHINERY

Merriman's Patent, Also, Hand and Steam

DERRICKS & TRAVELLERS,

THOMAS ROSS, Rutland, Vt.
Established 1858

The bt and cheapest Paint in the

world for Iron, Tin or Wood., For sale by

the Tiade everywhere, FPRINCE'S METALLIC
PAINT CO.. Manufacturers, 96 Cedar St., New York.

CAUTION .—Purchasers and consumners ares can-
toned against imitations of our METALLIC PAINT,
All gonuine PRINCE'S METALLIC P'AINT will
bear our name and trade mark oo 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,

Apecial Features for this year are Machinery in apera-
tion, snd Processes of Monufucture. The largest snd
best Exhibition Baildiog on the Continent, The most
Iiheral arrangements for kxhibitors 1o every olass, and
the best and chespest method of advertising for ali
Artisaus, Manufacturers, and Inveators. Bpace, Stesm
Power, and Shafting froe, Appliestions should be made,
un ourly as posnible, to

JOHUN P, REYNOLDS, Secrelary.

Curoa00, May 26th, 1674,

Yoarly'to Agonts, 64 now articles and
$2499 tho boat Family Paporin Amorics, with
wo 0 mos. Fawmlly Journal, 300 Br'way, N. Y.

The Amert

ol

oontl lmprnvmrnml submitted to
thorough selentine tests by Jamer
F praon, shiowing the following use

ul eftect of the power of the water
utlized, belog the highost rosults ev-
or known,

P rcunlﬁn of Part Gate:

“i'nr'c:tiix . of :vh'nﬁ" Ifi;é‘ ;Jl“ %
[}
sfolt MILEs" 8 MLk Day.
ton, Ohlo,
EOR LEGAL ADVICE CONCERNING
Tofringemonts and Patents, consult 1, B, MoMAS.
Yornk' C?}uuul cat Law,0& 11 Nasaan at,, loom 20, Now

» 50.08 ;
7]

ounsellor aud Advooate tn Patent Cases

L & J. W, FEUCHTWANGER,

1Q 1 A/ 1 - QO r \ )
DRUGS, CHEMICALS, OILS, &o.

1850 FULTON ST, NEW YORK,

Two Doors above Churon Stroet.

(Removed from 55 Codar Bt.) P, O, Box lota,
Glasw and Stoel Manufacturers’, Nlokel Platera’, Pote
tors', Enamelers' and Soap Makaers' Materinls, Manufucs
turers of Sillcate of 8oda, Soluble or Water Glass, Hy-
drofinoric  Acid, Chemicals, Motallle Oxides, Nloxol
Halte and Anodes, Publisbers of Troatise on (oims, on
‘.g.;u‘n‘hllu or Water Glass, and on Fermented Liguors and
oKol.

MAGNETS—Permanent Steel Magnets

of any form or slze, made to order by F. C, REACH
& 00, 263 Broandway, New York. Makers of tho ool
.l'hmv..ul Tom Thumb and Minlature Telegraph lustru.
nents.

E. M. MAYO'S PAT, BOLT CUTTER.
g~ Send for Ilusteatod Clrcnlar, Cineclonatl, Ohlo,
\\HUCTIIER You wisa 10 BUY on SELL
STEA "tl‘lllﬁ\'v GINES,

MA 8 Y or
y 185,
Write to E. E. ROBERTS, 119 Liberty 8t,, N. Y.

RISDON'S IMPROVED TURBINE,

Hus the tightest gate and most durablo

1 Hus ylelded the hignest percontago of
any wheel tested at Holyoke or olwe
‘. 3 where, 1538, Dec, 1036 In. wheel full
S0 % gate 90 per cent, seven elghths ‘80, threo
quarters ‘82, 1874, Apr, 25— In, whoe'
full gate 91 per cent, seven gighths 50
midy, three quarters *83, five elghths 76,
Additional information sent upon ap-
tllcullon to T. H. RISDON, TYLER &
0., Mount Holly, N, J.

g;—'?' 2 EACH WEEK. Agents wanted; par-

tloulars free. J. Wonrn & Co., St. Louls Mo,

H. WESLEY PERBINS,

DESIGNER AND ENGRAVER ON WOOD,
i 34 Park Row. New York.
TLLUSTRATIONS OF EVERY UHING.
SATISFACTION GUARANTEED,

0oV 7,000 IN US

BLAKE S STEAM PUMP

seod for 1jascrated ca talogue, 70 & 8L Liberty

N = T » ; =
o EE PATENT No. 151,137, this week's list,
L) An ornament, contalving chemicals, suecess/ully
rrovrnuug Inmps from exploding and chimneys from
roaking. Samples for 25 cents. Territory for sale or
exchange. 1,000 Agents wanted immediately, Address

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

PA'TENT :

OLD ROLLED

SHAFTING.

Ao facl shaL this sDAfung nas # per cenl grester
Atrength, a finer finish,andis truer 10 gage,than any other
{n use, rendera {1t undoubtedly the most economical. We
Are also the sole manufacturers of the CrrennaT=D CoL-
LiNs PAT, COUPLING, and furnish Pulleys, Hungers, oto,,
of the most approved styles. Pricelists malled on lg)p]].
cation to JO & LAUGHLIN
Try street, 2d and 8d avenues, Pittaburgh, Pu.

BLocks of this Shafting in e & lar sl b
= sod for sale
T B

s ambers street, N. X,

PIHOK & WIALING, Milwatkee, Wis.

OTIS, BAFETY HOISTING
Machinery.
X0. 348 BROADWAY RE% ok CO-
LASS IOULDS for Fruit Jars, Lamps,
Bottles, Ink Stands,etc., made by 5. BROOKE,

ears Cox, WHITE AND CxNTEE Sts., N.Y. Forany
th ni new in glass you will require & mould (o die).

PARTICULAR ATTENTION pald to MOULDS for
INVENTORS. Send model or drawing; inclose stamp.

HINGLE AND BARREL MACHINERY,—
Improyed Law's Patont Shinglo and Heading Ma-
ofilno, slnpleat and beat in use, Also, Bhingle Hoading
and Siave Jointers, Btave K ualizers, Headlng Vlsners,
Turnors, &o. Addross TREVOR & Co. Lockport, N. Y.

ORTABLE STEAM ENGINES, COMBIN-
{og tho maximum of efficloncy, durability aud econ-
omy, with the mintmum of wolght and price, Thoy sre
wldymy and favorably known, more thun 1,000 belng in
uso. All warrantod nllllll‘rrolory;‘r;rluo sale, Descriptive
olroulars sent on a cation. Address
o u‘ll‘ll(‘t .l.vd]. HOADLRY GO, Lawronoce, Mass.

RON BRIDGES—CrLAnrk®, ReEeves & Co,,
PHUENIXVILLE BRIDGE WORKS, Omee, 410 Wal-
nat Stroet, Phlladelphin, Pa,
ﬂsutclnlllv--—,\wnru(» \v\'urkmnnnhlp»—l’hu:nlx colmgnn
-]

no of double refined frou, No welds, All work
done on tho premises, from ore to Antshed bridges,
Nlustratod Albom matled on recolpt of 50 centa.

Machinery

Wood and Lren Worbun';‘ of evo uuu?. Laather and
Rubber Bolting, Emery Wheels, Babbitt Metal, &o.

Sturtevant Blowers.

Of ovoery alxo sna desoription constantiy on aand,

Cold Rolled Shafting.

Boat and moat porfect lenltln:1 oever made, constantly
on hand In Inrge quantities, furnished In any lengths up
to 3 ft, Also, Pat. Coupling and Soltolling sdjustable
Hangors, pulleys, eto, GEORGE PLACK & CO,,

141 Chiambers Btreot, & 103 Reade Strect, Now York.

Niagara Steam Punyp.

CHAB. B, HARDICK,
28 Adama at,, Brooklyn, N, ¥.

THE JOHN HARDICK

Niagara Steam Pump.

HUBBARD & ALLER, Brooklyn, N.Y.

UNCHING Fortne Best und Chenpe.
AN

: e, At ksl TE
DROP PRESSES. WX, CON: '
OOD-WORKING MACHINERY GEN-

MIDDLETOWN, CONX.
erally. Specialtios, Woodworth Planersand Rico
ardson’s Patent Improved Tenon Machines
Central, corner Unlon st.. Worcester, Masa,
WITHERBY RUGG & RICHARDSBON.

MOLDING, MORTISING
TENONING & SBHAPING

! MACHINES;
BAND SAWS,
: SCROLL SAWS

Planing & Matching

MACHINES, &c.,

o #or BatLroaD, CAR, and AGRT
OULTURAL SKors, &¢,,
0O

: Superior to any in use,
J. ASFAY & CO.

CrxerxxaTi, Ohlo,

P. BLAISDELL & CO,

Worcenter, DManss.,
Mannfacturers of the Blalsdell Patent Upright Drills
and other first-class Machinista' Tools.

EW & IMPROVED rATTERNS.—MA-
CHINISTS' TOOLS—sll sizes—at low prices.
¥. GOULD. 97 to 118 N. J. B. E. Ave.. Newark. N. J.

MANUFTACTURED DY

HARRISBURG FOUN-
DRY AND MACHINE
COMPANY.

Harrisburg, Pa.
-

@™ Send for Circular and
Price List. S

1 |]1V(‘I]’ N Q For ri;u.u’rlm‘ buulx:lsu
STENCIL DIES stz ths

Stencils and Key Checks, with which young men are
making from tsylo £20 0 nlng. Send for catalogue and
yamples to 8.M.BPENCER.117 Hanover St..Boston Mass,

1 EN TURBINE, No risks to purchaser,
l'n‘x}:ph utl‘lnnl free. SETH WIALEX, Ballston Sps, N.X.

Milling Machincs.

Ot all styles and sizes, from 60V to 10,000 1bs. Universal,
Plain, Index, Gear and Cam Cutting. Mill Grisders,
Mills made to order. Index Plates drilled. BRAINARD
MILLING MACHINE CO., 151 MIlk St., Boston, Works
at Hyde Park, Mass.

JITLIIT T WREGEHT
I Brams & GIRDERS

r I.‘HE Union Iron Mils, riswsburgh, fl’-
attentios of Knginecers and Architects (s callec

to on‘rrlh::proved Wrought-lren Beams and Girders (r:'
~nted), In which the compound welds Detween the elex
snd flanges, which have groved t0 objectionable {n thr
old mode of manufsact £, are entirely svoided, we an
re%ur.d lg 'Q‘:Mx:h .llpluu at t;rtm :’n‘ ;uavonmm rce.sl-

talned elsewhere. Fordescrt,

c:mo egie. Kloman & Co, Unton [ron Mills, Pﬁagbmnh

|4 $) () per day sthome. Termsa Free. Address
SD : $~0 Gzo. STINsox & Co., Portland, Malne,

BOILERS AND PIPES

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

ASBESTOS FELTING COMPANY,

Nos. 818, 118, 30, and 522 Front Street, New York. ¥ Asbestos in all quantities and qualities for sale.

COVERED

BLAKE'S PATENT
Stone and Ore Breaker

Crushes all hard ang brittle substancesto

any required Alro,any kind of
STOw for Hoans and for CONCRETE, &
Address BLAKE Cl_tUSHER Co.,

New Haven, Conn.

DVERTISERS! Send twenty-five cents to GEO, P,
ROWELL & 0., 4! Park Row, New York, for thelr
Pamphlet of one Aundred pages, contaluing lsts of 3,000
newspapers, and estimates showing cost of advertising.

HE CHAMPION SILVERSTEEL
SPRING MATTRESS, now greaily lmproved, has
been before the public for severs] years, and continues
10 occupy ita unrivalied position In the trade, ss the
BEST BED over produced. It presents the rich and
elegant appearsnce of sllver, snd 15 the soflest, caslest,
chespest, and most durable Spring Hed tn wmarket.
Wholly composed of tenacinus lcuxrcred sleel forings,
#0 unifed that the pressure is oqually distribured f,..
ally Jited, tarned, or rolled up. Boih sides sllke. Ao
frame, no wooden aAla's, no tow stafllog, no straps, May
be usrd on foor without bedstesd. No under bed re-
g'ulm]. Needs only balf the thickpess of balr matiresy,
ore springs for your money Iu this bed than (o any
other

Unequalled for hotels., Any slzes made o or-
der, Send for pletorial circular., Retall price of double
bed, $11, Bulpped, by single bed or quantity, to all parts
of the world. Liberal dlscount to the trade. Sold by
feading dealers 1n all parts of the country, Refer to
Phelps, Doremus & Corbett, J. T. Allen & Co., New
York, Gonld & Co.. Pallsdelphis, Pa., Gilbert & Sons
Jorwien, Conn, Bowditch & Co., Now llnrrn Conn., and
many others, CHAMPLON SPRING MATTERSS CO.,
Makers, 36 Canal St near Broadway, New York

WEAVER'S
I.'lullll.\‘h%l CIRCULAR &
SCROLL SAWING, BOK
INQ PLANING. ANDSUR-
FACE MOULDING MA
CHINES.
They can be driven by hand,
whebh other mollve power is
uot avallablo llun-lj:r-h are
belng operated o,  Mapuface.
tured st the “GREENWICH
MACHINE WORKS." Greon
wich, Weablogton Co. . N. Y,

HE PRATT & WHITNEY CO., Hartford,

Conn,, are propared Lo furnfst, from their factory
lreot, or nm)urlu tholr agenotos al & Park Place, New
York, 180 W, 3d 8¢,, Cloclonstl, O, and @8 8o, Canal
§t,, Chiosgo, 1), Iron Working Machinery for machine
und rallway shops, sewlug machine snd gun factories,
sod for speclal purposes, Including drop snd trip hain
mors, blackanith shicars and lron shop cranes u‘f thor
ough ocopstruotion, with full equipment of the host
modern attachments, Enguiries for deseription and
prices aro soltofted.

EEK'S DOINGS IN WALL STREET,
Explatos stock operations on small capital with-
outrisk. Copy sent frea, ToMpnivae & Co. dWall sl N. Y.

BOHKNUK'S PATENT,

71
OBWOITH PLANERY
PR T

A WEEK 10 AGENTH-Bure. Four now Pat
$70 i J. D, NESBITT, Faxboro', Mass

The Toll-Gate ! ¥« Ploture sent froe! Ao

* logonlousgem ! 50 objects to

ERRND)  WORRNED
-‘m

R

Small Tools of all kinds: also GEAR WHEELS, part

Anarews Fatenits.
Nolsol Friction Grooved, or Geared Holm~
Sniﬁ?y' .l;lté:? ifle‘i'ne?n'.govelt Acclident, 1t

miqrﬁn:nhz‘%n cll.’y Bollers. -
e bn:ﬁgrnn onwe:'r ouble and Bingle, 1-3
Contr?ﬁ nl : pc,' 00 to 102.'0””‘. lo:

nut: ot mps in &
ud, San ravel, Coal, Graln, etc., witk-

ggﬁ'.k::z?l-‘u:.ﬁ Durable, and Economical.
wa

REWS & BRO
1§ Water Street, New Yorx.

thing new and reliable. Write at once.

180 EACH WEEK 10 active AGENTS. Some
COWGILL & CO., Kalamazoo, Michigan.

Superior to any modifi-
'S-:_: cation of the trip ham,

‘- -' mer. Simple, Efficient-
X @ and Cheap.

%\l t¥ Send for Circu

R\ lars and price,
Address

W. L. Chase & Co,,

93 &9 7 Liberty St,,
New York

7".
el

—— LJ

N
o —

PATENT

Planiﬁg and Matching

sand Molding M nes, Gray & Weod's Planers, Self-ol

aw Arbors. and om‘:'-mno-' workin, fry. e

3. A. WOODS MACHINE CO..\’IC'N“’ st N Y.
Send for Circulars, ete. 147 Sudbuy y o1, Boston

ICHARDBON, MERIAM & CO.
Mapufscturers of the latest improved Patent Dan-
ela’ and Woodw ﬂum'i' Machines, Matching, Sasd
and molqu. Tenoning, Mortising, Bol 3 mgn.. Ver-
tical, and Clroniar Hesawing Machines, Saw Mills, %:
Arbors, Saroll s.n“lhu , Cut-off, and Ripsaw
anines, Spoke snd Wood
Catalogues

other Xinds of Wood-work ""“"”mm
Man o
arehouse. 107 Libarty st New Yock. 1f

of MODELS, and materials of all kinds. Castings of
Small Lathes, Engines, Slide Reats, &c. Catalogues free.
GUODNOW & WIGHTMAN, S Corahill, Boston, Ma

-
WOOD AND IRON WORKING,
Specislties from new and lmproved patterns
Plantor and Mathing Macbines, Hotary Bed, Pane!l
Buzz and Danicls Plavers, Saw Denches, Hand Saw
BUSS & BRADLEY, 5 sudbury St Boston, Mass,

TEXT JULY, A WELL KNOWN FIRM
of Engineers and Machinery Afnnu. with large
coptiections at home and abroad, will open & ground.
foor Warehouse, haviog windows fronting Queen Vie-
torts Street and Csnnon Strect, City, London, England
The frm 18 propared Lo aceent the sgency for special
ry,fools, eto., sad to exhibit & chotee seleotion
and of working models. Advertizers' travelen
Great Britain and the whaols of Furope. For
pply to W, I, Box T8 New Yark City.

Lartis,

YAGE'S Water Flame Conl Lime Kiln,with
coal or wood, No | Soft White Litne ar Cement
with use of water, O, D PAGE Patentee.Roches ter N. X
GREAT BARGAIN.
The property of the Yale lron Works, consiating of
ong ln--'lllmﬂ shop Wi 1, tasement, two Roors and
atiie, with new ebgine and ‘-ul!rl’, hln‘un'. Tool, ¢le
sl 16 ranning order, saitable for marufeciariog ¥n.
tues, Taols, :c'. Alvo one Foundry Bullding 8t i
t., with two Cupoiss, erane, ARAKs, scales, sud every
thing complete for :luln1 A large iron fonnidry busisess
The hutldwgs are Nelek sltusted on the corners of Chane)
85, 1A« bustness Street of the rll{, The bulldiogs will
be sold serarste or together, wilh or wilhout the ma
chinary. Alsn, large assoriiient of sogines and tools
ready for dellvery A hings coastdersd, this 1s »
ehance of & lfetithe for s most proftabie luvestment,
New Haven, Uoun B BIGELOW, Awnignee

Y. & CO,

ind! Addrees, with stawp, 5, C, ABBEY Bumafo N.Y

WO00D WORKING MACHINERY,

For l'lnum‘( MILs, Cur Bhops, Sash, Blind and Door Ma
0

kern, &0, Hond 1 )
Hat, V.M“'{kh“ l’\\’J'I’Nl'l:ll:‘.r&."l:‘l‘:‘l‘;.um“u bl

{ lesrooin, at 120
Chambers & Hondo Bts., Now York. !

MACHINERY, sl eV

cestar, Mass,
OCODWORTH SURFACE PLANERS

$125. Planors and Mat 20, S. C. HILLS,
51 Courtiandt street New \‘o;k.e""' =G y

~ LATHE & MORSE TOOL CO,

Worcester, Mase,, Maoufacturers of

MACHINISTS TOOLS

Lathes, Planers, Drills, &eo,. &o.

CHEAPEST, most DURABLE and

L covering
snown, Kapcased 1t Galvanizea [ron,
diate application. No skillod labor req: Mc':"'

o O T ANLE YRR Il O ]
Tliﬂe_oka,n~ St., Neow York,
Post Pald 256.5% aa ox rons e
@ l.\'u‘ PATENT CASE HARDENING
0
Bealed And tempered 88 OLUSr siael FooLe ".3&“:,
R T. RING, Pana,

2 FORSTEEP
AND FLAT

ROOFS.
ESTHD 185¢

SAMPLES # CIRCULARS

READY h‘().('l'Hr\‘.(, CO.0F N.Y

64 CORTLANDT ¢
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m‘ as early as Friday

BORING AND TURNING MILLS

D APRIL 1, 180

MANUFACTURED BY

o, YT ORES

Machinists’
TOOLS,

OF ALY, KINDS,

N.X.Steam Eagine Co.

98 Chambers St.
Nzw Yonx
R SALE—Patent Wash Boiler. Best in

.p and easlly made. and gives umru:uou.
llunp.“‘ J. THOMAS, Frederick, Md.

CROLL SAWS_Best in the market, !- irst
premium st the American Institate Falr. Send for
[k S, D. HOWE, % Fulton St., New York.

laveation, attached t0
any vise, to bench with
stand and chuck, or o
work ftself, set 1o work

its cost in kauds of all me-
tal workiog mechan)

Manufacturers, Syracuse, N. Y.

DAMFEL D LEVER
neavratons B EH 8 T oiAdk i, |-
MURRILL & KEIZER, 44 Hollldny St., Bult,

SEND FOR
Clreulars deseriptive
of the
GOODENOUGH
Improved Horseshoe
All fitted for use., Xo fires
required. Evory Breeder, eve-
ry Farmuer, every Horse Owner
own Farrier,
Hox 3044, P. 0.
New York.
(i OFFICKS:
V 34 & 36 Eliza-
\ beth Street,

Todd & Rafferty Machine Co.

MANUFACTURERS OF

The coleorated Greess Variable Cut-Off Engine ; Lowe's
Patent Tubstlar spd Mue Bollers - Fiain Blide Valve Sta.
gr-d:ry.gmmlng, and Portable Engines. Boflers of ail
T:' e kmm an;u Mill Gearlng, Shafting &c Bilk,
s l"m‘nh g, Bope, Flax, and Hem nﬁ!u‘hlm"

A 2 ir‘ e)w- anr Manuofictarin !lo ‘s Machin.
B't Tools éot Judson’s Governors lng Blop-Valyes:
wunevwl lowers; and l)lﬂarvnunl Pulley-Blooks
AREROOMS, 10 'BARCLAY NEW ' YORK,
WORKS. PATERBON, NEW 18 3

il b e d Lt —e'ioi 1 Uy 5
SHINGLE & BARRFL MACHINERY.
Mf‘ AXES li:"'m"j’m;lw; AND SHINGLE 8/
TERS, E :
"ﬁA{i{:“.}n Yl"“:"‘é!‘ T“rll.b. EQUALIZERS, I\\ll
. AUGE LATHE—y -

dles n;:d l,ablncl"'{lrr]l' hlu';pl‘;‘:{ .‘:,‘;"::.T('::‘kl'i':f' """
manufscture & fu ne O 0

Maculpery, Steam Engines, “_M 'nd Iron Working

T. . nAll.H & VAu, 1,,,,",,,,, N. ‘

TMPORTANT FOR ALL LARGE CORPO.
RATIONB axp MANUFACTURING CONCERNS,—
werk's Watchman's Time Detector, capaoie of
controliiog, With (be Ulmos; wcnn\cy uu unotmn of &

watohman Of patrolman, ss the sam
stations of m m' g fors cuum. @Soreat
JEB s P, 0, Box 1007, Boston, M
N, mu ‘eovered by two U, & h:.m.
~ OF selling thess 'nelruments without 4u-
thority from me kuumﬂuwrdmalo aw,

SAWS.

EMERSON S PATENT IN
SERTED TOOTHED CLLIY
PER, expremly for hoeavy
feed, will saw 50000 feet of
Tumber (o 10 hours,

The Patent Flange Tooth is
the chespest inse d Tooth-
od Saw ever made, Has deen

(n wae more than four years,
and gives perfect satistac-
tlon.

ble Swage given with ecach | cut H0.00 feet of lumber
INSERTED TOOTHED SAW. teeih are pow made br
rivet. This Saw wil

Also, our Fatent Roady

Gummed and Solld Saws of

FE#&™ For Circulars and Price List, address

Save fuel, and supply DRY ste nm Attached to bollers
orset tn separate furoaces, H W _BULKLEY Engineer,
l therty St,, New York,

THE PATENT PLANER SAWS are supersedin Milis E
~The Patent Adjusta- | all others. 500 teeth & en with esch saw that wi s 3 (
)

all Kinds, y Al Goods Warranted o Superior Quality.

————

Nl SAWS.

EMNMERSON'S PATENT AD
JUSTABLE SAW SWAGE,
lengihens the tooth and
spronds It at the sumne time,

p\\l[P n.f?'i’;‘.‘..l""’"" to any part of

F A L LQ on r«-el;n.: ‘;fui"r:c'e,r ‘&:.II'D..‘,:;

sent C. (

EXTRA THIN CIRCULAR
SAWS, For Clreular Saw

1 or Gun ue-
nuvlnt
hlnlln ap-

without sharpening. The | tal Collar
A DEW Process, every ohe | neor saw

cut more ard better lum- | boards, Looking Glass, lml
er than any other saw {u the world,

Ploturéd Framo Backs,and sll
kinds o thin Jumber,
|

IMERSON, FORD & CO., Beaver Palls, Pa. 2

Grant’s Lu[mnmq Sorew Plate.

For testing Ovens, Boll.
Pyrometors- er nncu, Diast furnoaces

Super-heated Steam, Ofls Stills, &
Ahlrvu H l-\lt\' W. BULKLEY,
95 Liberty 8t., Now York

Allﬂl'vl-l JUMN AL HOEBLISGS SUNS, Manuiactor-

, Trenton, N. J., or 117 Liberty St., New York,
\\'h-cl- and ltopc {for conveying power long dmnnccu.
Send for Circular. it

HOUSTON'S PATENT
TURBINE WATER WHEEL.

Simpl~=t, Strongest, Cheapest, Best,
In the test at Holyoke,In
2, the Houston gave the
Il;i percentnge ever
llown ln s reliable testand
highest -ver-ce 'f;
nlu ever obinin
ractical use it lneryvhen
emonstrating Its superior
ity over all others, Emer
son’s full report furnished on
spplication. Sendfor Circu-
jar

- & HOUSTOR
IRON WORKS,
Belott, Wisconsin

PORTLAND CEMENT

A Practical Treatlse on Cement furnishod ruee,
8. L. Merchant & Co. 7% South 8t,, New York.

The only scrow Fhlo in the world that makes perfeot

threads—equal to Jathe work—at a single cut, 1 do

At least five times as much as any other. Alson large

variety of Bolt Thn-ui}!n( :l:cl;lnn'ol novrl and tm-
Ve conllrnﬂlon Ine friction eln

<y WILEY & RUSSELL, Onnlleld Mass,

. HENKY BALL & OV, . & Cortianat uth Y. Ony.

THE PULSO

The simplest, most durable and aflect!
BTEAM I'UMP now {0 use. Wil pump rrmy
or muddy water without wear or injary 1o

1t parts. It oannot get out of order,

Branch Depota:
11 Pemberton Square, Boston, Mase.
1527 Market St l’hlludelpill. "
@ Wells Street, Chie . 1L
Routh Western Exposition, New Orleans.
811 & 513 North Second St., St. Mo.

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

e the original lnlroducen of TANNATE
SODA for cleanin flers. Thelr preparation of
Salt was patented l?l)’ 21st, 1871, It success has led 10
many fraudulent Imll-tlonn against which the public 1s
warnd, Their T. X in the solid Salt tself~no dilution,
OXLY 1 T0 2 OUNCES DAILY BEQUIRED, ce 55¢.n Ib,
Send tor book, References: Ihm!ulon & Soup, lilon
N.Y.: Root Steam Engine Co., N. ¥.; Owens, hne
Dvcrt Co.fiamiiton,0.; Onelda donnnnur Oneld. N.Y

NOYE'S
Mill Works

sre the largest in the United States, They make Burr
Millstones, Portable Mills, Smut Machines, Packers, Mill
Ploks, Water Wheels, Pulleys and unr{nl. specially
udlpled to flonr mllll. Send for eatalogue.

J. T. NOYE & SON, Bufalo N.Y.

£o T

AGENTS WANTED IN EVERY TOWN,
N. Y. SLATE ROOFING (0., |tn

Office, 6 Cedar Street, N. Y. jox

N
equal to slx of ordinary paint, and STOPS EVERY
? LEAK. Filling up all holes In shingle, felt, tin gg fron
roofs ; never cracks nor scales off; and is only 80 ts 8
gallon, rendy for use, with s liberal alscount to the trade
Two gallons will cover 100 sq. ft. of shingles, or over 4o

- o pars™ T SLATERooRRG iy, Protect Your Buildings

WITH GENXUINE

FIRE AND WATER FPROOF PAINT.

o tar I8 used In this composition, one coat of which s

roof.
&~ Send, for testimonials and fwil particulars, to P. O
1 761, New York.
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PLAIN, I'.\( AUSTIC,
S '\l.\.ll)l I( A
.l \Di RSON, ME. IH‘IIA‘\ 2]

vl r earl 8t '
§#~ Clrcular furniphed lru:

S<uz—z-un-u) FOOJ4W

XTRA HEAVY AI!D IXPBOVED
LUCIUS W, POND, MANUFACTURER

orcaher. Mass,
‘Wareroows, l leerly Street, Now York.
- C. sTEBBINS Awent.

DICKINSON'S
I\LJU"’AHLL BIAMOND' TQOL,

And Bhaped Diamond Carbon Pofnts, indispensable for
Turning Emery Wheals, (,rluduun.- also lrurln’. up
f(‘a'

r Calender Bollers, &e. Ad
N, Patentee, 64 Nassau St,

hardencd Stes and P'a
J. DIC l

SLEAM GOVERNOR

ADDRESS HUNTOON COVERNOR CO.LAWRENCE MAS

OR S"l‘bl‘ L. STAMPS, Pattern Letters,
llurnlng Brands, &o.. -duru»- ‘New YouRK STEXCIL
Wonxs," 91 \nuu St Y. 5@ P, 0. Box 5185,

ANNATE OF SODA is not Patented, and

cannot be Patented. Thomas's Fluld Tannate of
Soda wy a perfect Success for removing scale from Steam
Bolle re, WITHOUT INJURING Boruwm. It has removed
Bushels of Scale from slugle Bollers, mereb)' savin
Tuns of Cosl, It saves 20 times (e cost in Fuel, an
saves 20 thmes its cost In repairs of llollu Sold In
Bbls, 500 1b,, % Bbls, 250 1b., &% BbIs. 125 1b,, at the low
price of 10 cénte per pound-—less than one third price of
other ]lh'lllrnllunl snd superior to all others. Address
orders to N, SPENXCER T} ()\IA!\. hlmlm. N. \'

PORTLAND CEMEN 'l‘,

From the best London Manufacturers, Por n b{
JAMES BRAND, 55 Clir s N
A Practical Treatiscon Cemeont furnished (or 3 cents.

more

Am rican Saw Co.

Hemoves (s Bustvess Ofce, May 15t, 1874, 10

TRENTON" N.'J.

Barnes’ Foot & Stenm Power
Nevoll Saw,

For the entles rango of Sorol) Saw-
ing, from the Wall to the Cornfee
Bracket, 8 1n, thick, Eve iry Wood
worker shonld Im\v ‘one Fonryours
In_ market- “Lhousanads using thex

Parsoos out of work, or that |

#pAre timo, can oarn with one of
these foot power machines from 40
Lo M ets, perhour. Itian plossure to
TUuL one.—Bay whero you saw this,
snd send for Tull dese ription ta W,

F.&J, Baxxes Bookfora, 114 1R, C.
Mnu:na. LRO,, 5 Park Place, N.Y

\' Drill Chuck

LBty PATEST, Avousr 12, 1¥08,

A nuccess, |h.1rl||) endorsed by all using It. Stronger and

durnble than any other, Holds drills from 0 to %, full

¥lze, and will hold much larger by turning down shanks to %,
s Is operated quickly and always easily ; eannot clog, set, or ih
WDy way get out of order, Hus now boen u yoar In constant
use, working pertootly.
rotirned If not satisfaétory. F. A. HULL & QO, , Man ufacturers,
l)nnhur) Cr  send for IIIqunlc d Deso npll\n Gironlar,

All are rold with full warrant, to be

ENCAUSTIC TILES

for floors., Send for pattern sheota
MILLER & COATES, 719 Pearl 8t,, New \'hrk

LANERS

ENGINE LATHES, DRILLS, Bend for Price I.Ill
NEW HAVEN MA Nl CTURING CO.,
ow llu\'on. (»onn.

A LARGE ASBORTMENT OF

y Grlasses.

Catalogoe sent on recelpt of Ten Cents,

W. Y. M'ALLISTER,
Chestnut 856, below Eighth, ¥ hllade Ipnia, Pa.

e —————
e e

DOUBLE ACTING
BUCKE1-PLUNGER

h:u:erlewels
) RISHs
R. A. Vervalen's Brick Machines,

Made at Haverstraw,
tenths of all the brick wt&m‘&-ﬁ. ”d.r’ﬁ"h.'.

THE AMERICAN 'I'WIB'I‘
DRILL CO,, Woonsocket, B, 1.,
now the sole owners and man

tbmed

turers of the ee)
LAMOND SoLIn Exesy Wuexes,

l" lllu|n’|‘ed Calllo'u of Ta

$200 AR 1% AHHTS

JTTLE” SEWING
tho only )rucllw low-priced *Lock Sti
.lth&l:lno ever inrcnu«l.\ Add‘mnk.amnl?&
. ew York City; bngh
l'n. C'qugo ill. Louisville, K y..ory&. 0,

Worloing Models
And l!unlul mw '“i“‘.

THREE PLY %00!1!‘90

L'
A good -malcl moomu and saitable for
either steep or fat rvof- Send for cmnlu-ul Sam

ples. MICA ROOFING CO.,33 Msiden Lane, New York

Q.\MPLE% OF MACHINES, TOOLS, and
ll)u'l.l.)ll:\ﬁ. recelved, exhibited, snd orders
taken, . M. PAXTON & CO., Vicksburg, Miss,

SN CORL LTOPARD & OTTER ST Paws

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

VR
S5 S e

LL KINDS or IRON Axp STEEL DROP
FORGINGS made to order. NEW ENGLAND
TOR AND MOWER CO,. Danhury, Conn.

'PATENTS

The publishers of the SCILEXTIFIC AMERIOAN have
acted as solicitors of patents {n the United States and
forcign countries for morethan aquarterof & ocene
tury., More than FIFTY THOUSAND fnveutors have
avalled themselves of thelr services. All patenta wo-
cured through this agency recelve a speclal notied in the
BULENTIFIO AMERICAN, which frequontly atiraots purs
chasors for the patent,

Inventions exanmined, and advioo ns to patentabllity free

Patouts obtslned in the beat manner, and with as it
tle dolay as possible.

Caveats prepared from efther model or drawings, and
fled 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 annd deseription; cost for this search and re-
port, §5.

Trado Marks.~The nccessary papera for securing
protection to manufacturers and merchants (o this
country and abroad are proparod st this ofliee,

Deslgn Patents, for protecting artists and designers
of any new ornamental work, are quickly and chesply
obtalned through this oflice.

Copyrighta obtained.

Forelgn Patents nre sollzited th all countries where
patent ldwe exist. Pamphlots, contalning the cost and
full partioniars, malled on appliention,

Unnads Patonts.~Canada 18 ono of the best countries
for patents, The cost depends upon the length of thne
for which o patent Is desired, Full partionlars by mall
On appliestion,

We shiall be happy to confer with inventors, examine
thetr models and drawiogs, and slvise with them as to
obtalning patents without consultation, fee, Every
kind of information portalning to patents, at home or
abroad cheorfully given.,

Hond for pamphlet, 110pages, containing laws and £
directions for obtaining patents. Addroks

MUNN & €O,
Pablstiors SCIENTIFIO A\\IEIHCAV
37 Park RRow, N.

Buaxou Orrioe—Corner K mnd 7th -uru-el-.
“nhlnulun . C.

l‘ll}' “ Scientific American” is printed with
CHAS. EXEU JOHNSON & COS INK. Tegth sod

~ombard Bts,, Pullsdelphin, and 5 Gold St,, New York,




