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MANUFACTURE OF OIL OF VITRIOL,

BY Jo ¥V ORSNMN, M, A,

OME ono has said that the world
knows lenst of its grontest wmon, If
this be so with referonce to individu.
als who shape, for weal or for woo,
the dostinies of their kind, with how
much more trath way it be asserted of
- tho great material products, that min
ister 8o vastly to mun's comfort and
enjoyment! Fow have any adequate idea of the
l’ (s importance in our arts and manufactures of the
2 \b'}" corrosive liquid, known in commerce ns the oll
of vitriol. 8o important i the subject of our
article, and so various and numberless theyproducts, necessa-
zy nimost to our daily existonce, depending upon its manu.
facture, that it has been said that the matorial prosperity of
w country may be judged of very accurately by the amount
wf 0il of vitriol it produces,

‘The chemist konows oll of vitriol as sulphuric acid, and
writes it, in characters rathor cabalistic to the uninitinted, ns
H,80,. The characters, however, aro easily understood.
The capitals are merely the initials of the elements com.
posing the compound, and the figures under them (1 being
understood when no figure is written) denote the number of
wimes each element enters into combination,

And here comes in
‘one of those greatand
womprehensive laws
which it is the glory
of science to discover
and apply. We have
written sulphuric acid
H, 80,, and we have
not done so at hap-
Bbazard. Our hydro-
¥'n, oxygen, and sul-
yhar behave, contrary

wlten to our experi-
ence in the case of
individuals, with un-
varying decision and
consistency. For the
sako of simplicity we
may write our com-
pound S04, H,0, bear-
ingz in mind that the
second  half of the
symbol, I, O, indicates
1 part of water, H,0
always meaning water
in chemical language.
The clements in the
first paxt of the com-
pound, 80, are sul-
phur and oxygen, and
S0, means 1 part of
sulphurand 8 parts of
oxygen, Now we can-
not changs these rela-
tive yproportions of
sulphur and oxygen
and retain the tame

tompound. The in-
stant we do go, o new
chemicu]l  compound

springs luto existence,
If we make, for in-
stance, two parts of
Oxygen combine with
one of sulphur, we
hiuve no longer sulphoric acid, but the pungent suffocating
odor of w burning sulphur mateh, due to sulphurousscid gas,
u definite compound that cannot be formed with any other
different proportions of the combining elements.

By investigation, chemists have discovered that the dif-
erent olements have cortain and unfailing combining weights.
For instunce, the combining weight of salphur is 82, that of
oxygen 16, that is, inthe case of sulphurous acid, 52 grains,
ounces, or pounds, ete., of sulphur, have combined with
twice 10 graine, ounces, pounds, ete, (not twice any other
number nf gralns, ounces, pounds, ete,) of oxygen to form
B2 4 (10 % 2)= 04 groins, ounces, or pounds of sulphurous
neld, 8o that, in sy pumber of graing, ounces, or pounds of
sulphurous acid, we know that 34=1} 18 sulphur andj$=
} 18 oxygen; in the same wuy 80, denote that 82 grains,
ounees, or pounds of sulphur, have combined with three
Hmes 16 graing, ounces, or pounds of oxygen, muking np
82 4 (8 % 16)==80 grains, ounces, or pounds of anhydrous
sulphurie ncld, In uny number of equal parts,by weight,then,
ot BO,, wo know that §§=4% perts sre sulphur and $§=4,
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parts are oxygen, Inthe cago of 80, we have a striking ex-
nmple of the change n now onterlng element or  compound
can offect in o given substance, 80, withont its equivalent
of water, which we have called anliydrous sulphuric acid, is
o white, solld substance, and may be molded in the fingers
like wax, without danger if not prossed too hard, It has
neither neld nor corrosive proportics.  Drop aquantity, how-
over, into n little water, and there s u hissing noise, and an
ovolution of ateam, ns when you quench s red hot iron.  So
strong is the atfinity of this inort harmless wax for the equal-
ly bland water, and so violently do they combine, tlfat no
anmount of heat will serve afterwards to separate, without
decomposition, the two, which make up the intensely ncid
liguid, oil of vitriol,

Although sulphur was woll known to the ancients, they
wore not aequainted with its compound with oxygen, the sub-
ject of our article, Paracelsus, who died in 1541, seems to
have been tho first who understood its composition. That
sulphur, or brimstone, should have been known, centuries
before its compound, sulphuric ncid, was recognized or ap-
plied to any use, is due not only to the limited knowledge
possessed by the old alchemists, but to the fact that the acid
rarely ocours in the free state. The affinities of sulphuric
nold aro o strong that, not content to exist alone, it must, as
it waore, have some intimate chemical companion with which
to form a chemical allinnce, And how different the com-

pound from the clements and compounds composing it!

Il

MANUFACTURE OF OIL OF VITRIOL,—THE GLASS CONCENTRATING RETORTS,

Glauber's and Epsom salts are familiar in ourmouth as house.
hold words; but who would recognize sulphuric acid and
soda in the one, or oil of vitriol and magnesia in the other?
Plaster of Paris is a familiar substance, inert and harmless,
with no trace of onr corrosive acid and the caustic lime com.
posing it. But notwithstanding this strong tendency tocom
bine with other bodies, sulphuric acid has been found in the
free state. It is sometimes discovered free in the water
which draios from coal mines, evidently produced by the
decomposition of the iron pyrites contained in the coal, as
will be seen further on. Boussingault found it in a moun.
tain stream, called the Rio Finagre, In the Andes, and cal.
culated that the waters of this torrent aunually carried down
to the sen 15,000 tuns of sulphuric acid. In the island of
Javs, it oxists in the waters of a stream which has its source
in the crater of an extinet volcano. In all of these instances,
it hos evidently been produced in the way in which we shall
presently gee that it is now manufactured on the large scale,
namely, from the oxidation of sulphur.

Bulphuric acid was first prepared by submitting, to an in.

tense heat, the salt known ns green vitriol or copperas, The
substance does not, as the term copperas would seem to im-
ply, contain any copper, but is simply a sulphate of iron,
known to the chemist as ferrous sulpmte. For some cen-
turies, this was the only known mode of meking the acid,
and its manufacture in this way is still carried on in Nord-
hausen, in Baxony, whence the name of the product, Nord.
hausen acid or fuming oil of vitriol.

The distillation of the ferrous sulphate is made in earth-
enware vessels, called, from their shape, long necks. Thege
are set in a reverberatory furnace, with an earthenware re-
ceiver luted to each with clay. The product is o very strong
fuming acid. From its oily appearance, snd the fact of its
being first derived from green vitriol, we have the ordinary
cor cinl term oil of vitriol. This mode of manufacture
WA to be too expensive, and inadequate to supply the
in demand. To the French is due the next impor-
ta i the manufacture of sulphuric 421, mamely, by
the oxida'ﬁq"n of sulphurons acid, which, as has been nTre-d\y,

acid. N

Now thé preduction of sulpliuzons acid is a Sl
and easy matter. All we have to do is'teihinrn sulpl
air; and tHAEs are few of us in the habit ofimsi
nary sul ) 3

production on'a smell scale, and also with oneg
ties when it hm%ched the nostrils. 2

produc

found, at once
el economical,to
oxydize it into sulphu-
ric. The French endea.
vored first to effect
this by burning sul-
phur in glass globes,
the interior surfaces of
which were kept mois-
tened with water; but
the product of sulphu.
ric acid was found to
be very small. Sul-
phur, when burnirg
even in pure oxygen,
will not oxydize to sul-
phuric acid, except to
a very limited extent,
neither will free sul.
phurous acid take up
any more oxygen from
the air, although there
may be plenty around
it and to spare.

We are indebted to
the English, though
the suggestion Is said
to have been first made
by two French chem-
ists, Lefevre and Le-
méry, for the next
great improvements on
which the present 1an.
nufacture of sulphuric
acid is founded. Dr,
Ward, of England,
found that, by intro.
ducing niter or potas.
sium nitrate into the
burning sulphur, the
product of acid was
largely increased. His apparatus consisted of large glass
vessels holdinz from forty to fifty gallons, These were
placed in two rows In beds of sand, and a few pounds of
water poured into each. Stoneware pots were first intro.
duced into the necks of theso glass vessels, and afterwards a
red hot ladle, into which was thrown a mixture of sulphur and
niter, placed in each pot. The necks wore then closed with
wooden stoppers. Tho sulphurous acid from the burning sul.
phur was found tobeoxydized by the nitrous fumes from the
ignited saltpeter, and the resultant, sulphurio acld, was ab.
sorbed by the contained water at the bottom of each glass
vessel. Sulphuric acld made in this way sold for from 30 to
50 cents per pound in our currency, Its prico ia now about
one penny per pound in England, and with us ranges from
2} to 2 conts. The great cost of the acld made by Ward's
process, as compared with the price at the present time, was
owing to the necessarily limited sizo of the upparatus, being
wmade of glass, and the high price of the niter used,

It was not until Dr. Roebuck, of Birmingham, England,

(Continued on page114.)
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remarked Je8ntains one atom legs of oxygen than sulphuric 2
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THAT “DASTARDLY OUTRAGE™ AGAIN.

We have been recently favored with a lengthy epistle from
Mr. John Fehranbatch, the author of a letter lately com-
mented upon by us, relating to alleged grievances of work-
men in the works of Messrs. Stearns, Hill, and Co., of Erle,
Pa. The present document is little more than a repetition
of the personal difficulties between the above named employ-
ers and thoir men, which, as we before remarked, is a sub-
ject interesting solely to the parties in the controversy and
in no wise to the public. The circumstances have little or
no bearing on the main guestion of the right of employers to
hire or exclude exactly sach persons as they please without
resorting to outside dictation or advice. -

Our correspondent mistakes the position we nssume in re-
gard to troubles of this nature, and evidently infers that we
desire to champion the side of the employers ns ngainst the
men in all cases and even in purely personal misunderstand.
ings. We deal with these questions with reference to their
effect upon one or the other of the great classes, employers
or employed, impartially, and not with regard to any partic-
ular set of men or any especial establishment. If a coneern
treats its workmen in o manner calenlated to give a basis for
the gecerally unfounded assertions of trades’ union dema-
gogues, we endeavor by well meant advice to point out the
fallacy and inexpediency of such a course; and similarly, on
the other hand, we do not hesitate to condemn any body of
workmen who, by attemptsat intimidution or dictation, cause
employers generally to adopt stringent measures calculated
to restrict their privileges or injure their interests.

The l-tter before us includes an extract from s speech of
the President of the International Union, in which the em-
ployers in question are stigmatized as ‘‘ pirates and robbers
of the rights of labor.” This is not the way to bring about
the amicable adjustment of any trouble. In our opinion, a
wiser course would be to counsel moderation and proper re-
spect for the rights of others.

SPONTANEOUS GENERATION.

All experiments thus far made with infusions of different
substanes, for the purpose of producing infusorial animal-
cule, spreared to prove that the access of air was necessary
for their formation. Pasteur, who has extensively occupied
himself with these investigations, found at last that the
germs of these animalcole conld, nnder certain circamstances,
resist a t~mperature of 212° Fabr,, as he obtained bacieria
from solutions which had been previously boiled and after.
ward came only In contact with air which had been dried and
purified by pas-ing It through red hot pumice stone.

However, in 1860, Dr. H. Charlton Bastian took the mat-
ter up, and commencad trying if he could not produce ani-
mal life in & vacuom. He experimented with various flaids,
especially infusions of hay and turnips; he placed them in
one ounce flasks, having narrow drawn out necks, and heat-
ed the solutions in them rapidly till they commenced to boil
over, so as to be sure that all air was expelled; then he
kept them boiling for from s quarter to half an hour, while
the steam was escaping with some force; then the neck was
sealed up by meltirg the glass with s blowpipe flame, while
at (ho same time tho heat was withdrasn., In this way he
produced after some practics s perfect vacuum, that is to say,
ons where air was excluded, and only watery vapor present,
The proof of this was that the water hammer effect was
quite obvious: this means that the water could be made to
fall with & sliock from one end of the tabe to the other, with.
ont passing an atmospheric bubble, as is the case when air
is resant. When the little flasks wers thus prepared, they
shiowed the development of bacteria and other minute
moving orgunlsms just as well as if they hiad not been eub-
mitted t groat heat, and alr had sccess. The time required

for thie phenomeron varied from a few hours to scveral | tion ngm;gb,lg_‘pwnﬁwdw-l
days. Even when the flasks, after being closed, wore sub. | the first mendoned part of the globw, for
mitted for several hours to bolling water, the organisms ap- | gen bhas found, in beds of limestone a foot

Scientific American,

peared ; and Dr, Bastian went even so far as to submit them
for four hours to a temperature nf 300°, and about 6 In oxooss,
withou! preventing the subsequent developmont of the anl.
maleulm, He ressoned then as follows: As the gorma can.
not come from the air and pass through the glass, only one of
two conclusions is admissible. 1. That theinvisible germs of
the animaleule are able to stand & heat of 800° without being
killed ; or (2) that living things can be evolved from non-
living matter,

The first conclusion is that of Pastour, and Is based on the
assumption of the old maxim omne ricum er ore (all life
comes from an egg), dednced from the fact that it is known
to be true for all the higher animals and plants, and thut ite
extension to the lower forms of life, which are intermedinte
between animal and vegetable, Is supposed to be a logitl.
mate deduction on the ground of natural law,

The second conclusion is that defended by Dr, Bastian ; he
mwaintaing that the doctrine of evolution, now established by
an overwhelming weight of evidence, absolutely requires
that living matter must at some timo have arisen from that
which was vot living, and that, in absence of any renson to
the gontrary, the uniformity of natural law should lead us
to believe that the process continues to take place, He rays
that all analogy is against the possibility of the assumed
germs retaining their life after being subjocted to a heat of
over 800°. No liviog being that we know of can endure
the heat of boiling water, 212°, except o faw seeds of the
higher plants, which are protected by a very hard and non-
conducting coat. Most animals and plants, indeed, perish at
a much lower temperature. With regard to the bacteria
themeelves, they are mere specks of naked protoplasm ; they
are utterly destroyed at 140°, as sufficiently proved by the
numerous experiments made by Pasteur, Bastian, and others,
It is unlikely, therefore, that they should have germs capa-
ble of enduring 806°.

Experiments were also made by Dr. Bastian with fluids
capable, after being boiled, of nourishing bacteria when any
were put into them, and of supvorting their copious repro-
duction, though not evolving them anew when enclosed in
hermetically sealed vessels. The uniform result was that
140° not only Kills all living bacteria, but also prevents the
further development or reproduction of any germ which
might be supposed to exist. The natural conclusion is that
they do not exist, and therefore these experiments exploded
the germ theory.

We hope that these invesiigations will continue so as to ob-
tain uniform results; as only then can a fall discussion of
the possible explanations ensue. In the meantime, Dr. Bas-
tian’s experiments are drawing the attention of the most
eminent philosophical naturalists. For instance, Alfred R.
Wallace ranks Bastian’s book as equal in value to Darwin's
‘* Origin of Species,” or Spencer’s “ Principles of Biology,”
especially in regard to ““carious and novel facts,” “* new and
astounding views of the origin of life,” ‘‘ excellent reason-
ing,” and ““acute criticisms.”

There is, however, one point to which we wish to draw
attention; it is the assumption that these living orgenisms
are evolved entirely from inorganic matter. This, we be-
lieve, is not strictly correct; the infusions all have oiganic
origin; they are organic compounds, and it is well known
that the organic compounds are not decomposed into their
inorganic elements, except by actual combustion. Starch,
sugar, gelatin, etc., are not destroyed, as such, by a temper-
ature of 800°, therefore, if we attempt to generate living or-
ganisms from inorganic matter, we must not commence by
using orzanic substances, but must confine ourselves to ele-
ments, or their simple inorganic chemical combinations.

RECEFT GEOLOGICAL INVESTIGATIONS.
M. Jules Marcon communicates some interesting geolog-
ical notes to the French Geographical Society, gathered from
varions eminent sources, while preparing a new geological
map of the globe, recently forwarded to the Vienna Exposi-
tion. In Spitzbergen, M. Nordenskjold has found (independ-
ent of the c1ystaline rocks) pa'mozoic, carboniferous, triassic
and tertiary formations. An important fact, from its bear-
ing on the history of the earth, is the discovery of terres.
trial flora dating from the tertiary miocene epoch, which
show that the entire arctic polar region must have been
covered with vast forests similar to those which now exist
in the northern hemisphere as far north as the borders of
the tropic of Cancer. In Norway, peat deposits have been
found in Andse Island one of the Loffoden group, which,
like similar beds in Yorkshire, England, are of the jurassic
epoch. The existence, in Russia, of an enormous triassic
formution bas been determined ; this had, heretofore, by Sir
Roderick Murchison and othere, been attributed to the Per-
mian system. In Syria and Egypt, continunous and extensive
deposits of red sandstone indicate the homogeneous nature of
tae rocks of Agia and Africa. On the other hand, the most
recent geological studies, made in New Zealand, Australia,
and some of the Pacific islands, prove that Madagascar, in
spite of its proximity to the African continent, appears to
belong to a totally distinct formation which closely resembles
that of New Zealand and Woastirn Australin. In South
America, MM. Musters and Pourtalés have found a gronp
of extinct volcanoes between the Gallegos river, Cape Virgin
and the eastern entrance of the Straits of Magellan,
M. Marcon considers the classification of stratified rocks,
84 generally lald down in modern geological treatises, as very
Imperfect and not justified except in a portion of the north-
ern temparate zone, In the Weat Indies and California, and on

forms of fossils which are generally distributed in vory
ferent deposits, and which srv supposed to belong toearbon.
Merous, triassic and Jurassic rocks. These evidences Aro not
accidental, but are multiplied in Nebrasks, Illinols, Ca lifor.
nla, Australia, and even in New Zealand,

THE BASE LINE OF ASTRONOMY,
When a land surveyor wishes 1o fird the distancs between
two points, separated by an obstacle to direct mea
say an impassable swamp or a sheet of water, ho resorts to
triangulation. To the right or left of the line to be deter.
mined, he lays off another line, from the extremities of which
he takes the compass bearings of the points whose distunes
from each other he wauts tn learn. The sogles thus found
together with the length of the measured line, are all th;
data needed for calculating the length of the required line,
In extensive surveys, this principle of triangulation is used
almost exclusively. A single base line is measured with
great accaracy, and all the other distances in the survey are
calculated by means of a series of triangles erected ou it
The correctness of the entire work deperds, consequently, on
the exact determination of the length of the pimary line,
If there be an error in this, the utmost care i all sabsequent
observations und calcalations cannot prevent the survey
from golng wrong. Hence the minute precautions always
taken In choosing the site and determining the exact posi-
tion of the base line, in reducing it to a perfect level and in
finding its length to the minutest fraction, precauticns in.
volving the utmost niceness ot Instrumental construstion,
the utmost care and patience in observation and ealculation,
and repeated measurement, occupying months of time.
If the exact survey of a State or a strip of coast line is
worthy of so much preiminary care and coat, bow much
more #0 is the survey of the universe! In surveying the
earth, it is possible at anr time to test the correctness of the
work by measuring a new line and comparing its length thus
found with the length obtained by calculation. In the sur-
vey of our Atlantic coast, for example, such & test line was
measured on an island in Chesapeake Bay. the original base
line lying on Mount Desert Island off the coast of Maine: the
result proved the substaotial accuracy of the entire work of
triangulation covering the larger part of seven oreight Siates.
In astronomy, there is no such ever present means of testing
results and ensuring ccrrectness. Everything hinges on the
determination of the primary base line, so that any error in
it Inevitably vitiates the estimate made of every other astro-
nomical distance. And still more, the dimensions and
weiglts of all the heavecly bodies beyond the moon, not less
than their distances from the earth and from each other, are
determined by calcnlations which involve the astronomical
base line as o known element. It is the foundation, in fact,
of all mathematical astronomy. Hence the importance of its
determination with the utmost possible accuracy.
The base line in question is the sun's distance from the
earth. The measurement of thisdistancs with all attainable
exactness, and the determination of the maximum limit of
unavoldable error, constitute the most important problem
now engaging the attention of the astronomical world. The
rare opportunity which will be afforded .by the approaching
transits of Venus for attacking this fundamental problem,
under the most favorable conditions and with all the improve.
ments in means and methods attained by modern science and
mechanical skill, very naturally raises those yhenomena to
the highest rank among the astronomical nccurrences of the
century. They cannot pass without furpishing data for
greatly reducing the known inaccuracy of the current esti-
mate of tha sun’s distance, and consequently for & more cor-
rect determination of all other astronomical magnitades.
“ KEuown inaccuracy!"” some may exclaim, especially those
whose idess of heavenly bodies and spaces have been gained
from ordinary text books, with their positive statements and
professed precisicn. ‘' Is not astronomy an exact science?
And are not the magnitudes it deals with known with math-
ematical exactness?” If they were, the coming transits of
Venus, instead of being scientifically the most momentous
events of the age. would be matters of comparatively small
account. A few astronomers might make a note of them,
but they would hurdly engage the attention of all the gov-
ernments of the civilized world, or give occasion for costly
expeditions to the remotest parts of the globe. The figures
of astronomy are, and must ever be, approximations to the
trath. The question is how small can the margin of error
be made,

At present the limite of error, in the measurement of the
line on which all other astronomical measures depend, are &0
far apart that sixty worlds like ours, standing side by side,
would not be suflicient to fill the gap. As a consquence,
{here is an uncertainty of at least four thousand miles in the
exactest estimate of the sun's diameter, or somo hundreds of
millions of cubic miles in Lis calculated volume; and overy
other magnitude beyond the moon ls proportionately Inde-
termioate,

Ten years ago the acospted figures were very much {arther
from the trath. For forty years, Encke's estimate of the
san’s meen distance, deduced from the observations of the
transit of Venus in 1761 and 1770, that is, in round numbers
95,000,000 miles, had held its ground; but so many lines of
evidence converged to prove those figures too great that
astronomers could not refraln from making the enormous
reduction which took the general public so much by surprise
about & decade ago. Noticlog this astronomlical change of
baso, Sir John Herschel wrote: *‘The supsrficlal reader

the Missour] river, he states that the difficultios of classifica-

(one of a class too namerons) may think it strange and dis-
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croditabla to science to have erred by nearly four millions of ] ineh In diamet ¢ and twonty-four Inclies long, what is its

miles in estimatiog the sun’s disinoce.  But such may be re
mindal that the ercor of 0°33” (thirty-two hundredths of a

" gecond) in the sun's parallax, on which the eorrection turns,

cotresponds to the apparent breadth of a human hair at 125
feet, or ofa soverelgn at 8 miles off.”

It is on such minute measurements that the asproximate
exactness of astronomy ‘l"l"‘lldﬂ. The limit of probable
error in the latest and most satisfactory detzrminatica of
the san's distance is somowhere about half a million miles,
say one eizhth part of the last correction. Woe may leave it
to tho reader to calcalate how exteemely delicate the obser
vations of the coming transits must be to cffect any con-id
erbly reduction in this apparently great but relatively
minate inexactuess,

o
EFFLUX OF STEAM.

If a flnid issnes threagh au opening, without friction, the
velocity of its flow will be the same as it would acquire in
falling through a hight due to its pressure. For instance.
guppoSe that steam at atmospheric pressure flows into a vacu-
um. Steam at atmospheric pressure, or 147 poands per
squars inch, will have a pressurc of 147X 144=21188
pounds on tho square foot.. A cubic foot of steam, at this
pressure, weighs about 0 0364 pounds, so that the hight of a
column of steam, necessary to produce this pressure per
gquare foot, would be 2116°3=-0:0364 =58153 feet. The ve-
Joecity acquired by a body in falling throngh this space is
found by extracting the square root of 6432 x 58153, Tuly
gives 1934 us the velocity in fect per second with which
steam at atmospheric pressure will flow into a vacoum, if
there by no frictional resistance.  In practics, it is found thut
when a fluid is discharged throngh an orifice or tube, the
actnal velocity is lessthan the theorotical, so that a co«ffcient
of correztion is netessary in using the theoretical formulu.
Numerous experiments have been mude upon the velocity of
discharge of water, airand steam, those upon water being the
ymost extended and reliable. It is difficult, when experi.
menting with steam, to maintain a cons*ant pressure, nnd
the velocity is so great that it is not easy to maks an exuct
i asurement. For these reasons, the resultsof differont ex.
prrim-nters vary greatly. In this article, we shall endeavor
to give the most nccurate results that have be«n obtained.

Phere is one case, in the flow of water, inwhich the actual
velovity of discharge varies but little from the theoretical,
W refer to that in which the water flowa through & mouth
piece shaped to thw form of the contracted vein, This
mouthpiece has a length about «qual to the diameter, and is
constructed with a bell shaped month, its diameter being de

creased at the middle of its length to alout eight tenths of

its originnl size. Experiments with this kind of month

piece ia the case of steam, however, show varying cor flicients

of velocity for discharges under different preasures. The

table given below will illustrate this.

TABLE OF COEFFICIENTS OF THE VELOCITY OF DISCHARGE OF
STEAM INTO THE ATMOSPUERE, THROUGH A MOUTHPIECE
HAVING THE FORM OF THE CONTRACTED VEIN.

Pressure in poundsner square  Welght per cabie Coefliclent.
luch above atmosphere. foot.

1 00396 0:08

5 0:0510 085
10 00598 078
20 0 0315 071
50 01025 069
490 01232 068
50 01436 067
60 01636 066
70 01833 065
80 0-2020 064
90 02224 063

100 02410 062

These coefficients bave been determined esperimentally
{for orifices varying from fonr tenths of an inch in diameter
up to one and s balf inch-s. We will now explain how to
use them, illustrating by an example. e

The expression for the tucoretical velocity is o=¥2gk, or
the velocity of discharge in feet per second is equal to the
squate root of twice the ace-leration due to gravity multi
plied by the hight due to the cffective pressurv. The actual
veworcity is equal to the theoretical velocity multiplied by the
proper coefficlomt.

ExauprLe: With what velogity will steam at a pressure of
50 pounds by steam gage issue into the atmosphere throngh
& mouthpiece having the form of the contracted vein? An.
swer: 50 X 144 =7200 pounds pressure per square foot. 7200
01438 =50139 feet =hight du~to pressurs. V64 82 x 50139

% 067 x 1208 = velocity of efflux in feet per second. Cor
rections ean be applied to the coeflicients given In the pre-
ceding taile, to adapt them to otlhier casos thao that in which
the st-am issues through s mouthpiece baving the form of
the contracted vein.

‘For a tube haviug rounded edges, and s length equal to
oncs and o half the diameter, deduct 0°08 from the cocfiie.
Jient for any given pressure. For a tube with square edges,
and o length from oncs and & quarter to twice and & balf
ths diameter. dedact 0713 from the cocfficient. For a plain
tube whose length is 12 times the diameter, deduct 024 from
the coeflicient.  When tho Tength of the tube is 24 times the
metor, d-duct 028 from the coctlicient.

To fina the velocity of efflux through sn orifice in a thin
plats, the thickness of the plate being not more than ore
enth the dinmeter of the orifice, correet the cocficients given
table as follows: Deduct 088, when the pressure dovs
exceed bialf & pound per square inch, Deduct 021 when
ure is eqaal to one atmosphere.

‘will give an example in one ol thess cages, ns ft will

rato the method of proteeding for all: Suppore steam
. %mw gugo jernes through a pipe one

veloeity ' Answer: 40 » 144 =0700 pounds pressure per
rquare foot, and H700-40'1282=40768 feut, Light due to
lll’"".‘\lln‘.

V62 82 % 40758 x (008 — 0'28) =004, velocity of efflux in
feot per second.  The preceding constants wore determined
experimentally by Mr, George Wilson, of England. It will
be observed that they apply to orifices from four tenths f
anineh to 0.0 and & half Inches in diameter, and baving
lengths from ous ten'h to twenty-four times the dlameter,
the experiments haviog been made on the efflux of steam
through orifices varylog within these limits. Approximate
formulas, for general use, hiavo been established by the Inte
Professor Raukine, and wo will give these, illustrating them
h'\‘ v(xllnlv)l".

Ciso1: When the pressure of the medium into which the
steam flows in less than threo fifths of the pressuro in the
resurvolr, the number of pounds of steam discharged tbrough
a pipes or orifice is found by multiplying the area of the
pipe (in equare inches) by the pressure of steam in the res-
ervolr, and dividiog the produet by 70. Example: How
much steam will be discharged from s boiler into the atmos-
phere, through a 8 inch pipe, the pressure per gago being 15
pounds? Answer: Hero tho absolute pressure in the boil:
1815 + 147 =207 pounds pcr square inch, nod the area of
the pipe Is 7 07 equare inches. Hence the quantity of steam
dischargod persecond will ba (20 7 X 7 07)==70 = 200 pounds,
The volume of this steam will be 2:90-0 0707 =424 eubic
feet, and the velocity of discharge in fect per second will be
found by dividing the volumo by the area of the pipe in
square feet,  This gives the velocity ; 424400402 =804 fect
per second,

Cage 2. When the pressure of the medinm into which the
stenm is discharged is more than three fifths of the pressure
in the reservoir, the number of pounds of steam discharged
per second {3 found as follows: Multiply the area of the
pipe (in squure inches) by the product of the external pres-
sure divided by 42 and the square root of the difference of
the internal and extarnal pressures divided by two thirds of
the exterval pressure. Example: Steam of § pounds press-
ure, per gage, is discharged through a 2 inch pipe into the
atmosphere.  Absolute pressure of stenm in boller=>5 + 14 7
=107 pounds (absoluty external pressure=14‘7 pounds)
Aren of pipe=23814106 square inches. Applying the rule, we
find the quantiry of steam discharged per second =38:1416 x
(14:7-+42) x V(10°7T — 14 7)=~(3§ x 14:7)=0'785 pounds. The
volume of this steam 1s 0°785-00487=16'1 cubic feet, and
the velacity of discharge is 16°1--9 0218 =730 fret per scc-
ond, 0 0218 being the area of the pipe in square fect,

With the formulas given shove, our readers will be able
to rolve nearly any question that may arise regarding the
efflux of steam, with sufficient aceuracy for most practical
PUrposes.

EZEXIEL PAGE.

‘We regret to hear of the demise of Ez-kiel Page, formerly
of Boston, Mass., inventor of the machine for turning oars.
Mr. Page's name has been associated with this particuldr
branch of industry for more than a generation; and at one
time he possessed the only factory in the world wherein oars
were made by machinery. Indeed at the present <:y the
chief business connected with the oar trade in this country
remains in the hands of the Page family. The manufacture
has been so perfected that little chance remains for improve
ment. It is difficult to obtain a poor article from any con-
cern where the Page machinery is used, because the mech-
anism never slights its work, bat imparts trae and exact pro
portions to every piere of Jumber. Clumsy ill-shaped oars
must be lo ked for in shops whern the labor is done by hand.

Ezekiel Page's first improvement in this line was pateoted
in 1842, for a pew method of sawing out the oar lamber
The old method was to saw the logs into square sticks equal
in size to the wiith of the oar blade, ons oar being cut from
one stick. By giving a peculisr movement to the carriage of
the saw machinery, Page was enabled to get two oars out of
the same block. He produced two blades where only one
befors was made. This gave him the oar monopaly and
entitled him to rank as a benefactor of the race. His name
will be for ever honered by every loyal boatman.

Page's nest improvement, patented in 1845, was a mech-
sri=m for producing the swell on the oar handle. This he
accomplished by means of a contrlvance for moving the
slide rest of the lathe, in such a manner as to compel the
cutters to shape te wood to the exact form requind.

Ezekiel Page, at the age of 63 years, res's from his labors.
He never made mueh noise in the world, and yot he contrib.
uted, for the use of his fel’'ow men, a discovery of immensa
economical importance. Think of the milliuns of oars now
used in all partsof the world, and then remomber that he
tnught us how to double the number out of the same picer
of wond. X

There is one other legacy that he has left us, more precious
~ven than Lis useful inventions, It is the record of & gen.
erouy, upright, amiable and well-spent life. Ezekiel Pagw
was an honest man,

Friction ofr W’-ler 1o Plpos..
In our article on this subject, on page 48 of the current
volume, the formulas should have been printed as follows:
1. Prony's formula:
h = 0 00040085 x (L = d) x [(v+ 0°15412)* — 002375,
2. Brooklyn Water Comm'ssioners’ formula:
1= 000046749 x (L-+d) x (v + 0809
8. Lanco's formuln;
h=0:000625 x (L-+d) X v%.
‘W ropublish therm, ns, soparated from the verbal expla-

tlons given fu the article, they might be misunder: tood.

_—

SCIENTIFIC AND PRACTIOAL INFORMATION.

BLACK VARNINLI YOR ZINO.

Prfessor Bittger pr-pares & black coating for sinc by dis-
solving 2 parts nitrate of copper and 3 parts crystallized
chloride of copper in 84 parts of water, aod adding 8 parts
of nitric ncid of specific gravity. Tuls, however, J» quite
expen-ive; and in somo places, the copp-r salts are dificult
1o obiain. On this aceount Puscher preparms black palct or
varnish with the following slmple ingredients: Equal parts
of clhlorate of potash aud bloe vitriol are dissolved in 80
times us much warm water, and the solation lef: to cool. If
the salphate of copper used contains iron, it Is precipiiated
as a hydrated oxide and ean be removed by deeantation or
filtration. The zine castings are then immersed for a few
secondsin the solution until quite black, rinsed off with wa
ter, and dried.  Even before it Is dry, the black costing ad-
lieres to the object so that it may ba wip-d diy with a cloth,
A more cconomical method, sincs s much smauller guantity
of the salt solution is required, is to apply it repeated.y with
a sponge. If copper colored spots appear during the uperas
tion, th= solution is applicd to them a second time, and after
a while they turn black. As soon as the object becomes
cqually black a | over, it is washed with water and dried.
On rubbing, the coating scquires a glittering appearance like
indigo, which disappears on applying & few drops of linseed
oil varpizh or **wax milk,” and the zinc then Las a deep
black color and gloss. The wax milk just mentioned is pre-
pared by boiling 1 part of yellow soap and 3 parts Japanese
wax in 21 parts of water, until the zoan disgolves. Wien
cold, it hns the consistency of salve, and will kiep in
closed vessels as long as desired. It can be nsed for polish-
ing carved wood work and for waxing ballroom tloors, as it
is cheaper than the solution of wax in turpentine, and does
not stick or smell so disagiceable as the Jatter. A permanent
black ink for zine labels is prepured by dissolving equal
parts of chlorate of potash and sulphate of copper ‘n 18 parts
of water, and adding some gam arabic solution, The black
polish above described is recommended as permanent and ea-
pable of resisting quite & high temperature.

MANUFACTURE OF CHLORATE OF POTASH.

To manufacture chlorate of potash on a Jarge scale, it has
been recommended by W. Hunt to adopt the following
method: Milk of lime is made to trickle down over bricks,
placed in a tower where it comes in contact with a continuous
current of chlorine gus. Culorate of lime is the chief pro-
duct, and, by treating this with chloride of potassinm, ch'o-
rate of potash is formed, wiich can be purified by erystalli-
zatlon.,

YELLOW GLASS FOR PHOTOGRAPHIC PURPOSES,

The following simple methaod of testing the actinic proper-
ties of yellow glass for dark rooms is by Le Nerve Foster,
and the only apparatus required is a cheap glass prism.
When a strip of white paper is placed on a dull black sor-
face and looked at, through the prism, by daylight. it has
the appearance of the rainbow, showing a complete spec.
trum. On bringing the yellow glass in question betwe n
the prism aad the strip of white paper, those eolors which
are absorbed by the colorvd glass disappesr. If on look-
ing through the prism any blue or violet rays are seen, it is
certain that the glass transmits the chrmical rays and hence
iz unfit for photographer’s use. If only red and yellow be
seen, it is non actinic.

TESTING SULPHATE OF ALUMINA.

Sulpliats of alumina frequently contains an excess of ceid
which injures it for use in dyring. Whether . the sulphurie
acid be present in excess Is easily nseertained by stirring the
pulverized salt into slcohol, wiich dissolvies the free acid
but not the salt. It is then only necessary to filter the solu.
tion and test for acid with litmus, The amount of sulphurie
acid can a’so be obtained volumetrically. Pure sulphate of
alomina produces with a decoction of campeachy wood a
dark violet or purple color. If freo acid be present, the
color is browner.

PRrOGRESS OF THE H008AC TUSNEL DURING THE MONTH OF
JuLy, 1873.—East end section: Heading completed Decem-
ber 12, 1872. Central section: Heading ndvanced we«tward,
151 feet. West end rection: Head'ng advanced castward,
187 fevt. Total advance of headings during month, £8§
feet. Length opened from enst end westward, 14,285 feet;
length opened from west end eastward, 9.677 feet, Total
‘engths opened to August 1, 1878, 28,012 feet, Length re-
maining to be opened August 1, 1,110 fuet,

ALRUMEN ExTrRACTED PnoM MiLk —Schwalbe has found
that if oil of mustard be added to cow’s milk in the propor.
tion of one drop to 1°'1 drams, the milk doea not coagulate
even after being kept for a considerable period: but that
the caselne is tansformed into albumen.  If this discovery,
enys Lea Mondes, ia confirmed, it will be of conslderable im-
portance in the printed fabrie industry.

-

SquEAKING Boors AND Snors.—To prevent the soles of
boots or shoes from rqueaking, says the Skos and Leather
Chronicle, rasp, with a coarss rasp, the outsale and insole,
and every othar piece of leather that comes in contact in
{riction by the action of the foot, Then apply freely good
wheat or rye paste. If thia Ia well attonded to from heel to
toe, the boot or shoe will not squenk. ,

Cour's FIREANMS COMPANY han Just recelved an order for

80,000 pistols. 8mith & Wesson have commenced work upon
20,000 Russian pistols, and will make about 150 daily,




S’
!
.
§

|
|
|
|

114

Scientific  mevican,

[AucusT 23, 1873,

A

———————————————————————
[Continued from first page.]
in 1780, substituted large chambers of lead for the glass
vessols used by Ward, that the manufacture of sulphur-
fc acld on the large scalo, and at = greatly reduced
prico, bocamo an ostablished fact. It was found that, hf
working these chambors, » comparatively small quantity
of niter could convert a very large amount of sulphurous

acid into sulpharie, and cliemists consequently set them.
solves 1o study the renotions that took place.

THE SULPHUR BURNERS,
There is a compound of nitrogen, known as nitrogen tri-
oxide, N.O,, that is, 2 atoms of nitrogen combined with 38
atoms of-oxygcn, which will yield up at once, to sulphurous
acid, onc atom or equivalent of oxygzen, just sufficient to oxi-
dize the sulphurous into sulphuric acid. This nitrogen tri-
oxide, having lost one atom or equivalent of
oxygen, will take up its lost oxygen from
the air, if mingled with i, and again deliver
up its oxygen to another portion of sulphu-
rous acid, and so on ad nfinitum, acting as a
carrier of oxygen from the air to the sulphu-
rous acid, All that we have to do, then, isto
mix sulphurous acid gas, air, and nitrogen
tei-oxide with some steam, the water of which
{s an essentinl ingredient in sulphuric acid,
in a suitable vessel, to obtain all the oil of N
vitriol needed. On the large scale this isone > J
of the most complete and interesting opera-
tions of practical chemistry.

On entering chemical works, where oil of
vitriol is made, our attention is first directed
to the

SULPHUR BURNERS.
These consist of small furnaces built of brick,
n section of one of which is shown in the il-
lustration above. Their sizes and number are
regulated by the amount of sulphur proposed =
to be burned in a given time. The bed of

large quantities of iron bisulphide, known as iron pyrites, | i
are used. The mineral boing often a bright, brassy looking | i
ore, is sometimes termed fool's gold, from thoe fact that many
inexperienced porsons are decolved by its appearance. Where
it occurs in Iarge beds or veins, and especially when it con.-
tains a small percentago of copper, it may be economically
utilized aa o gowrvo of sulphurous acld,  This 18 the case at
Anthony's Noge,on the Hudgon river, whoro chemieal sworks
were erected n fowy years ngo by Mr G, W, Gepner, n manu-
facturing chomist of Now Yorlk, for the purpose of utilizing
an extensive bed of pyrites that oocurs in the hills close by,
This deposit of ore wan originally developed in the hopes of
finding copper, but tho great mass of the oro 18 hard, com-
pact iron pyrites, In the production of sulpliurous acid, it
is burnod In high, narrow furnnces. Whon once kindled,
the mineral contains wufficlent sulphur to gupport its own
combustion, The workman hng only to keop the ore well
stirred up or * ticklod " at intervals, the ore Leing supplied
to the furnace by a door at the top, and the residne, when
the burning is completed, carefully raked ont from the bot-
tom. From the sulphur burners, then, or from the pyrites
kiln, let us follow the mixed sulphurous and nitrous fumes,
through a flue, seen on the left in the illustration, to the

LEADEN CHAMBERS,

Here we have an immense room or serics of rooms, whose
top, bottom, and sides, are constructed of 5 1bs. sheet lead,
or lead that weighs § 1bs. per square foot. The walls and
top are sustained by a framework of wood, to which they
are fastencd at intervals by leaden straps, fixed to the cham-
ber, and overlapping the wooden frame, while heavy col-
umnps of wood or iron beneath serve to support the great

weight of the structure above, The room under the cham.

. O s

n the chamber trickles or drips, through a pipe
t. Tho acld is enught by mun; of a trough or mm

ning along the interior side of the chamber, and I8 teated,
when received, ns to its specl. L

fic gravity by a hydrometer,
The acid formed In the cham.
bers falls with thoe condensed
steam, and collocts on the bot.
tom or floor,
specific gravity of 1'06, stands
ot 456° Banmé's hydrometor, and
is known as 45 or chamber acld,
Containing 60 poer cont roal neld,
it is frequently nsed for various
purposes, ag tho manufacture of

This ligquid Loy o

superphosphate of limo, Its
concentration, however, an wo
shall presently soe, in genorally
carried much further,

We have seen how the nitrous
fumes, or nitrogen tri.oxide, nct
the part, simply, of a carrier of
oxygen from the air to the sul-
phurous acid. Theoretically, i
then, when once the chambers =
contained the requisite amount
of nitrogen tri-oxide, this should P*'¥ FOR TESTING GRAVITY
suffice for the oxidation of an unlimited amount of sul-
phurous acid. Practically, however, from G to 10 per cent
of niter, in proportion to the sulphur, is ordinarily required.
This is owing to the fact of so much nitrogen tri oxide be-
ing carried up the chimney, or stack, with which the cliam-
bers are necessarily connected to maintain n draft through

thern, To save these fumes we have what
are called

COKE COLUMNS,
or “ Guy Lussac’s Towers,” from the name
of the illustrious chemist and inventor.
These consist of high narrow chambers lined
with lead, and filled with pieces of coke,
down through which oil of vitriol is caused
to drip from the top. The towers are con.
nected, as seen in theillustration, the first at
the top with the end of the chamber, the

second joined tothe first at the bottom by a
leaden flue, and finally the top of the second
tower connected with the stack. The wasto

i s

each burner consists of an iron plate, termed s ——

a burner plate, on which the combustion of
the sulphur takes place, and underneath
which there is a flue (as seen in the illustra-
tion, connected in the rear with the chimney or shaft).
Through this flue snd underneath the burner plate, a con-
stant current of air circulates. Its object is to regulate the
heat of the plate, which might otherwise become o hot as
to volatilize the sulphur. Each furnace is provided with a
door, closed with an iron shutter but sufficiently loose toal-
low enough air to enter to completely oxidize the sulphur
whicl burns into sulphurous acld. Into each burner the
workman throws at intervals a shiovelful of brimstone, as
the crude material is sometimes toermed. Tle moment this
is done, he takes up an iron recoptacle about a foot long, and
4 or 5 Inches wide and
deep, termed a niter pot.
This is rapidly filled about
half full of pitrate of soda,
and covered to the depth
of aninch or two with oil
of vitriol from an earthen-
ware pitcher ut his side,
The niter pot being charged
at the mouth of the bur-
ner, the workman pushes
It with a two pronged iron
fork into the now glowing
sulphur to sbout the mid-
dle of the furnace. The
door I t‘]tmc‘(l. and the same
operation répeated with
each burner until all are
chinrged.

Wa have seen how neces.
sary nitrogen tri-oxide is
in the oxidation of sulphu-
. roug into sulphoric scid,

Y 5 This nitrogen tri-oxide,

¥ITES FOT AND FORK however, Is not at once pro-

duced. The fumes from the niter pot, from the action of
the ofl of vitriol upon the nitrate of sods, consist of nitrie
acld, NO,. Butin the chamber this nitric acid ylelds up
nearly all its oxygen to the sulphurous scid, becoming re-
duced to NO, or aitric oxide, This nitrle oxide, meoting
with the air in the chamber, abstracts oxygen, becoming
nitrogen tri.oxide, N;O,, which we have considered as the
earrler of oxygen from the alr to the sulphnrous acld.
Although sulphur is almost exclusively employed in this
country ax the moures of sulphurous acld, In England very

MANUFACTUEE OF OIL OF VITRIOL. THE LEADEN CHAMBERS,

:rs contains the bins for the storage of the sulphur and
niter used. Lead is used in the construction of the chambers,
because sulphuric acid has but little oxydizing effect on it
except at a high temperature, but no solder can be employed
in joining the sheets, because this soon gives-way. The
heavy sheetsof lead must be cemented at their edges in some
way that will make a tight, strong joint, and one that the
acid canpot eat through. This is done by melting the edges
of the sheets together by means of a blowpipe, done by
men technically called lead burners. The lead burner is sup-
plied, through long flexible tubes, with a current of hydro-
gen gas and one of atmospheric air. The hydrogen is gen-
erated in the usnal manner, by the action of dilute sulphur-
ic acid on metallic zinc, and the air is supplied from a pair
of bellows, operated by an attendant. To avoid any risk of
explosion, the gases are mixed just before combustion in
the blowpipe itself. The combustion of the mixed hydro-
gen and atmospheric air gives rise to & very hot flame, by
means of which the lead burner melts the clean edges of
the soft metal together, making a joint that will last as long,
of course, as the lead itself. Considerable practice and skill
are required in the operation, and a horizontal joint is made }
more easily than a vertical one, :

Steam is admitted into the chamber, by a sm:all pipe, fit-
ted with astopeock, as seen with the attendant in the iilus.
tration. Finally, we havo a vast space inclosed on all sides
with lead, and filled with dense suffocating fumes of sulphu-
rous acid and nitrogen tri-oxide, mingled with the more
harmless vapor of water and atmospheric air. Here takc-f
place the chemical transformations previously shown,
here the production of sulphuric acid goes on uninterrupted. '
Iy night and day, to the extent, in the largest works, of |
thousands of gallons daily.

The capacity of some of these chumbers, the largest of
which are found in England, is worth noting, Mr. Schole-
field, of Bradford, near Manchester, has & chamber 70 feot
long, 85 feot wide, and 85 foet igh, with a capncity of 85,750
enbic feot, At Spence's chemieal works, Nowton Heath,
England, there 1s a chamber 75 feot long, 40 foet high, 50
fest wide, containing, consequently, 120,000 cublie feet, or
room enough to inclose two or three good sized houses. Mus-
pratt Brothers and Huntloy, at Flint, North Wales, nve a
chamber 140 foet long, 243 feet wido, snd 104 feet high.

Fixed to the side of the chnmbor, and shown in detail in
the lusteation, we have n drip for tosting gravity, This
consime of n leaden receptaclo, Into which the ncid formed

and |

gases of the chamber, containing the nitrouy
funies, are thus compelled to pass down tho
first tower and up the second, before eseap.
ing. In their passage, the oil of vitriol,
trickling through the coke, largely absorbs
the nitrous fumes, =o thot by this method
the amount of niter used is reduced 50 per
sent; the acid containing the nitrous com.
pounds is then returned to the front of the
— rhamber, where the heat is sufficient to libe.
rate the nitrous fomes again,
To effect the first concentration of the
chamber acid, it is ran off into
LEADEN CONCENTRATING PANS.

These are shallow leaden vessels, made of very stout sheet
lead, and set in & {urnace upon wroncht jron plates, which
receive the direct lame of the fuc. Three, four, or more
pans are generally used, and connected together by siphons.
In the lead pans, the concentration is carried up to 60° Bau.
mé and specifie gravity 1'75, at which point, at the heat
necessary for evaporation, the acid begins to attack the lead.
This is termed 60 acid or pan acid, and js sometimes sold
and used for various purposes. Neither the manufacturer
nor the trader, however, is satisfied with this degree of con-
centration. From the lead pans, the acid is usnally run off
into platinum stills, where it is concentrated until it attains
the specific gravity of 1'842 and stands at 66 Baumé, when

THE COKE COLUMNS,
it is ealled 06 ncid or oll of vitriol. These beautiful white
platinum stills are very expensive. A still capablo of making
100 carboys, or 16,000 pounds, o day will welgh only 200
pounds, yot cost £20,000, or at the rate of §100 por pound.
And yot platinum is the only available motal which will
withstand the action of sulphuric scid, at the high degreeof
heat, 600" Fah., necogsary for the manufacture of oll of vi-
triol, or 80 acid.  Even this moetal, in the courss of time, be
comes o thin at tho bottom of the still that It must by
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tehed or renewed, When o broak oceury, it is sometimoes
woldercd with gold, To avoid the lnrge outlay of capital
for a platinum still, varions suggostions hnve beon made as
to the use of other materinly, and various forms of appara-
tus have been devised for the final concentration of gulphu-
rlo acld.

LEADEN CONCENTRATING PANS,
Although glass has been tried, and used in England, we
know of no apparatus more ingenious and effective than the

PATENT GLASS CONCENTRATING RETORTS

ghiown in the large illustration (front page), and now in suc-
cessful uso ab the Phoenix Chemical Works, South Brooklyn,
N. Y. Hoeroe we have elght glass retorts, cach holding about
five gallons, and each sot in a separate sand bath, in furnaces
oharged from the side. The acid from the leaden pans enters
by n siphon, the upper retorts of each set or series, and flows
out, aftorattaining a certain hight, by a glass tube, into the
next lower vessel. By the time the acid has reached the lower
retort, it is concentrated up to strength, that is, 66° Baumé, It
then flows out into a leaden pipe set ina trough of running wa-
ter, where it is cooled to some eéxtent, and whence it flows into
ghallow leaden pans to undergo a further reduction of tom-
perature before it is packed for the trade. The goose neck of
each retort is connected with a leaden pipe, seen in the illus-
tration between the two series. This pipe joins a flue (seen
on the left, rising from the lower end of the furnace) which
conveys the mixed vapors of acid and water, evolved during
the concentration, to a condensing chamber, also of lead,
where the acid, which would be otherwise lost, is recovered,

Althongh of so fragile a nature, the inventor informs uns
that, with care and attention, it is not very often n retort
breaks; he had not lost ono during the last six months.
When thisdoes happen, however, means are provided in the
shage of a channel, which runs under and communicates with
each sand bath containing the retorts for the purpose of re
covering all the acid possible and delivering it into a recep.
teele in front of the furnaces,

This apparatus of concentrating retorts is far cheaper than
u platinum still.  The glass retorts, with their furnaces and
connections, capable of concentrating 100 carboys daily, will
cost about $2,000, while a platinum still, capable of doing
the same work, will cost $20,000.

We now follow the acid from the concentrating retorts to
the cooling clsterns, where our illustzation shows the work-
man

FILLING THE CARBOYS.
This is done by means of a leaden siphon, provided with a
stop cock. Care is taken not to fill it guite full, otherwise
the absorption of water from the air by the acid, in the

FILLING THE CARBOYS.

course of time, will causo an overflow. A carboy is a large
blown glass bottle containing eight or ten gallons, packed in
hay or straw and sot in a square wooden box, The mouth Is
closed when full, to prevent spilling and access of alr, a5
far s practicable, by o stopper of clay, which is covered
with & common canvas rag, snd the wholo smeared outside
with tar, This makes o primitive rough-looking packege,
and one extremely lisble to accident and breakage; but the
trade seoms to be satisfied with it.  An opportunity s here
afforded for some ingenious inventor to make wn improve
ment,

‘When once the glass is cracked or broken at the bottom,
there §5 & suddon ond of the carboy, as both straw and wood
#oon becomo converted Into soft charconl. Theso carboys
a0 teapwported all over the country, and, when emptied, ro-

turned to tho manufacturer, if not too distant, to be replen.
ke

Tho quantity of oil of vitrlol annually manufatured in

;| with sticky corroded oil.

Scientific  merican,

Great Britaln nmounts to about 200,000 tuns, that made in
tho :\‘nulh Lnneaghire digtrict alone exceeding 9,000 tuns por
wWOeek,

Wo are indobted to Messrs. Gridley & Coffin, proprietory
of the Phonix Chomicenl Works, and to Mr. Saundors, thoe
superintondont, for facilities afforded in making the illustrn.
tiony connocted with our article.
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NORWAY AND BWEDEN.

An ostedmed correspondent, now traveling in Northoern
Europoe, remarks na follows :

“Nover could moroe digsimilar nations be united under
one government than Norway and Sweden, Norway clings
with the most absurd tenacity to old things and old ways of
doing them, while Sweden is ready to advance with the rest
of the world, Tho differonce appears strikingly on the ling
of rallrond between Chrigtiania and Stockholm, The rond
is ubout 400 miles long, of which, say, 100 are in Norwny
and 800 in Sweden, Thoe time for express traing is about 20
hours,  Of thiy, something like 8 hours is taken for the
Norweglan 100 miles, loaving 12 hours—really, only 11
hours—for the Swedish 800 miles, or 12 miles against 25
miles por hour, But most of the travel in Norway is by the
very old faghion of ecarrioles and post horses, the principal
ronds—under government care—being in good order and the
spoed averaging, with push, six or seven miles per hour,

The American Consul in Christiania—whicl: is the only
live part of Norway—is trying bard to get our mowers and
reapers into use there, thongh thus far with indifférent suc-
cess. In Sweden, these things are being taken hold of with
something like freedom. The Swedes are, evidenily, a con-
triving and mechanical people, and in such things very
much in advance of their neighbors. They are just the
kind of people to be at home in America, and the very best
kind of people Ameriea could have, In both countries, ng
well ns in Grost Britain, I heard the loudest kind of lnment-
ution over tho great emigration to America. Lack of lnbor-
ers enuges strikes and' high prices, they say, and reduces the
means of tho old conntries nnd the values at the same time,
Land, generally, scems to have touched its highest point
overywhere on this side the ocean, and to be falling with no
little rapidity, and with an ever diminishing number of
purchasers, Of course, I speak generally and not particu-
larly. What shall we do about it? geems to be an absorbing
question, In each of the countries through which I have
pussed. The story of success in America flows back from
every pen; and those who remain, having friends who have
gone before, are in nearly every case anxious only to get
away themselves.”

= el J
Origin of Plagues.

Dr, Tholozan, physician in chief to the Shah of Persia re-
cently read a paper before the French Academy of Sciences
on the origin of pestilence. It has boen generally believed,
he said, that the plague or eruptive fever was exclusively
engendered in low, warm, and marshy regions, especiaily in
the north of Africa and in Asia Minor. This opinion is,
however, without foundation, and a large number of facts
as wvell as the evidence of past inflictions, prove that the
disease may originate in any latitude, under all climates and
in all countries, however elevated. It is not a consequence of
climate or meteorologic influence,nor even the necessary con-
comitant of unhygienic causes, however energetic. Famine,
for instance, breeds typhus fever rather than the plague.
This exclusion of all physical origin leads to the con-
viction that tlie malady is due to some animal ferment; the
pest, in short, is an organic fermentation.

M. Tholozan added that he considered the deadly forms of
pestilence so common in Kurdistan to be principally due to
the intimate contact of the inhabitants with their sheep in
unhealthy and badly aired cabins.

®
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Shocking Accldent.

J. E. E., of Pa., says that Miss Craft, a young lady from
Beaver Falls, Pa.,while in a flouring mill,was standing near
two upright shafts that were revolving at the rate of fifty
revolutions per minute, one of the shafts being covered
Her dress, being of light material,
touched and adhered to it; and instantly winding around the
shaft, she was drawn between the two (they are only a few
inches apart) which caught her flowing hair,then tearing the
entire scalp from her head, to the eyebrows. One leg was
badly fractured and she was much lacerated and bruised.
She lies in a critical condition and her physicians have no
hopes of her recovery.

Upright running shafts are always dangerous, and owners
should have them encased with wood boxing

>
-

New Fhoto-FProocess.

A recent improvement, snnounced by Mr, Burgess, a pho-
tographic artist of Peckham, England, consists in sensitiz-
ing gelatin by means of bromide of silver. The mixture is
applied warm to the glass plate, and the picture may be
taken with the plate either wet or dry. The time of ex.
posure in the same s for the ordinary wot collodion plates.
The alkaline-pyro developer is used, the picture making
ity appearance rapidly, with any required degree of intensi-
ty. Tho now process promises to compete sharply with
the ordinary collodion process.

——— et —————————

Tue reason why common salt sometimes becomes moist
when exposcd to the atmosphere is because it is not pure
Chloride of ealcium and ehlorlde of magnesium are impuri.
ties generally present in salt, and they absorh molsture

| HARRIS & HEWITT'S PATENT SASH CORD FASTENER-

The object of the Invention represented in the accompi-
nying engravings ln to dispense with the knot commonly
used to fasten window cords to, pashes,  Any ono, who has
ovor attompted to rendjust the old fashioned though simple

areangement, will not fail to apprecinte the ﬁum, of the
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new device, An old knot is very commonly drawn up intu
the hole through which the cord passes, and requires uo
small exercise of {ime and patience to force it out. Thisonly
beging the trouble, for the rope has become hard and jummed,
and persistently refuses to untie, After breaking off his fin-
ger nails and working himself into an uncomfortable perspi-
ration, the operator, probably with a few forcible interjec-
tions, settles the difficulty by hacking the obdarate knot off
with his knife. Then he pokes the rope carefully through
the hole again, triumphantly ties a new knot, and pullsdown
the sash with a sigh of relief. The window descends nicely
antil within two inches of the bottom, and declines to move
any further. Ie pulls, and pitches his whole weight on it,
and gets mad, and screams short texts not taught in Sunday
schools, and finally tries to push it down with his foot, and
in doing so breaks a pane of glass. Then he retires for 2
short distance, and sits downon a toolbox and glares. Event-
vally he discovers that the cord, by cutting off the knot, has
become too short, and the weight is jammed against the pul-
ley: and consequently, after briefly communing with the
weight and the cord and everything in any wise connected
with the window, he puts on his coat, and goes down the
street for a new rope, which, after considerable tribulation.
be manages to adjust. -
All this tronble is obviated by the little fixture herewit
illustrated, the cost of which is only nominal, being, at re-
tail, less than six cents to a window. It consists of a short
cylindrical casting with a taper hole through it, through
which the cord is passed after being threaded through the
opening in the edge of the sash in the usual manner. There
is also a serrated wedge, which is pressed into the hole in
the fixture beside the cord, as showa in the illustration, fast.
ening it very secarely. This wedgo Is g0 proportioned that
it is impossible to draw # throngh the casting, and no mat.
ter how hard It may be drageed up, a slight pull at the short

f'i(/. 2

end of tho cord will instantly release it for renewal or re-ad-
justment, No special preparation of the sash, different from
that ordinarily made for the knotted cord, s necessary.

The expenss of this fixture, it is claimed, in first banging,
is more than saved In time and cord. It has been tested or
examined, and is approved, by the leading builders and ar-
chitocts of Newark, N, J.

Patented July 22, 1878, by Horace Harris and Frederick
Howitt, 788 Broad street, Nowark, N. J., from whom fur-
ther particulars may bo obtained.

—_————

APrROACKING ExuinimioNn AT MoxTnEsL.—An agricu-
rural and industrial exhibition will be held at Montreal on
September 16, 17, 18, and 10, 1878, In all departments, the
competition s open to exhibitors from any part of the
world, The whole ficlds of agriculture and manufactures
commerelal and domestlo, are covored by the long list oi

from the air.

premiums.  Mr, Georges Leclire iy the seeretary, who will
furnieh full partioulars if addressed at Montreal, P, Q,
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THEGREAT EXPOSITION—LETTER FROM UNITED STATES
COMMISSIONER PROFESSOR R, H. THURSTON.

NUMBER o,
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Viexsa WELT-AUSSTRLLUNG, JULY, 1873,

The work of the juries has, at lnst, been nearly comploted,
and the members of the internatioun] jury are leaving Vi
enna for thelr widely separated homes.

In Geoap XIIL, which embraces machinery and means of
transport, the work is all done, even including the awards
of the great Birea Jiplom, unless, ns is almost lnvaria-
bly the case at such exhibitions, a few tardy or carcless ox-
hibitors have boen overlooked.

The publication of tho awards will not bo officially made
for some woeks; but it seems woll understood that the dis-
tribution Las been made with unusual discrimination; al
though tho ususl vrror of too great liberality will, yery
probably, be noted here, and an oceasionsl obvious mistake
may subjoct the Jury to sovere criticism,

Of these nwards, the United States sectlon is genorally
supposed, and probably with good reason, to have roceived
a lberal share. and to bave taken a proportion of the med-
als for ** Progress ' entirely beyond comparison with that of
any other nation, The richness of our own section in orig.
inal aod valuable mechanical devices is thus woll illus.
trated.

Unsatisfactory and incomplete as our exhibit in the Ma-
chinery Hall appears to every American engineer, it seems,
to the Buropean, remarkably rich in valuable novelties,

It will probably be found that, should any of our people
find themselves undesorvedly overlooked, or their exhibits
not as fully appreciated by the juries as they should te,
their misfortunes will, in most cases, be a consequence of
tneir own orrors, either in neglecting to securs good ropre.
sentatives here, or in the still less excuasable, although ex-
tremely frequent, neglect to prepase for the jury exact and
mioute deseriptions of their apparatas and of their elaims.
American exhibitors have been vastly more careless of their
owa interests, as o rule, than have the exhibitorsof any
other nation. Should the result prove that we have been
kiodly dealt with, it must be atiributed to the conscien-
tiousness of the juries, aod to the peculisr ingenuity and
the exceptiona) merit displayed in our machinery depart
ment, rather than to the efforts of those most dircctly iuter-
ested in socuring careful +xamisation and thorough discus-
sion of the morits of individual exhibits.

Oune of the most interesting records in our notebook is
that of a day spent in luoking over the

STEAM ENGINES,

of which a large number, of all sizes and varieties, are dis-
tribut-d througbout the extibition. The larger examples
of stationary engines are, very generally, ruore or less exact
copies of the Corlins. The Sulzer engine, which is one ol
the largest on exhibition and which has attracted special at-
teation, would Lo considered o modified Corliss engine—a
modisdeation also which is, on the whole, in the wrong diree-
tion. Itappears in my notebook under the d snomination of
““the Sickels Corliss-Greene engive of the Swiss section.”
It has a *“drop cat-off "—the invention of Sickels—and has
the poppet valva which is usually found on American en-
ginss of the Sickels type. Its governor determines the
point of cat-off, and it Is therefore, so far, a Corlins engine,
The pecaliar motion adopted for engaging and dis-ngaging
is something intermndinte between that of Corliss and one
of the systems of Greene. The engine has a condenser, and
is said to work with a creditable degree of economy,

Comparatively few of the Corliss engines seen here are
precise copies of the original.  Builders have usually en-
deavored to produce some difference of detall, which they
claim to be peculiar to themsclves, and to be improvement«
upon the standard machines. They seldom or never sue
cead, however, in either avoiding its defects or in intridu-
cing improvements. The defects of the Corliss engine are
not nawerous, and those which exist are inherent In that
prealiarly typical and unique design which has growan into
its most pirfect shape in the hands of its originator. To
eradicate them necessitates a change in every detail and the
complite transformation of the whole design, To effect fm.
Provement, the engineer who makes the attempt must ex-
cel all who bave yet made a similar effort,

- Tae Corliss engine is a qoarter of & contury old, and Ie,

10 day, very nearly as It was then, ono of the most complote
Allustrations of & mechanical type thst can be found, It af-
fords, 1o the student of mechanical comparative anatomy,"”

ono of his most intercuting studies.  But the Corliss engine
eannot bo elaimed to bo a perfeot machive. Eoglish buid.
ors, who usunlly exhiblt quite a differont stylo of engine,
whille forgotting that an effeotive expanaion (varinble by the
govornor) ean only by obtained, no far ns ong'nvers have yet
learnid, by the use of a detnohinblo valve gonr, unless at the
sncrifice of dolicoey In regulation, inve porsistently adhered
to the uso of tho stenm jooket, n detall nevor seen in the
Corliss engine, The best
EXOLISIE BXIINrrons

have usunlly presented n typo of engloe which s quite dif
forent feom the Cortige,  Tho bed In usnally flat aad broad,
and carrlea tho eylioder, the guldes, and the shaft pillow-
blocks, as was formerly the universal practice with horizon-
tal engines.  The stenm cylinder I jacketed, and the jacket
in fivted with independont pipes to supply it with steam and
to drain off water of condensation,  The valve gear is that
of Moyoer: two blocks united by a serow with right and left
hand thread, ridiog on the back of the main valve, Inat
loast ono instance, the doslgner has shown his appreciation
of the importance of nllowlng tho loaw!, possible clearance
by dividing the valve nnd muking of it two, which cover
poris at either end of the eylinder, lnstend of adopting the
ordinary forn with Jta necossnrlly long stenin passages,
The governor moves o vilve In thoe stowm pipe and the de-
groo of expansion is determined by the engineer, who, by
use of the sciew, separates or druws togetlier the cut-off
blocks ns occasion may geem to requise.

One English firm exhibits an engine in which this is done
by a link motion, the link being moved by a Porter govern
or, The Porter governor, it may be remarked, is to be met
with in every part of the Machinery Hall aud its aunexes,
Even the rough and awkward looking engines which drive
the machinery of the brewerios and tho sugar mills are fre.
queatly supplied with this American regulator.

The crank is usually given up for engines of ghort stroks,
and a disk, carrying a counterbalance, takes its place. The
vcorkmnnship of these stardard British engines is usually
excellent, and several firms present machines of the best of
worcmanship and having a most magnificent finish. Such a
style of finish I have naver been fortunate enough to sce at
home, even on engines *‘ gotten up for the occasion,” as these
wvidently ar-. One English engine, of considerable gize,
has o plain steam valve at each end of the cylinder, and. on
tho top of each, is an expansion valve, apparently of the
** gridiron " sort, sliding transversely. The time of its move-
ment, relatively to that of the main valve, is determined by
an ingenious system of ponderous gearing, intermediate be-
tween the valve motion shaft and the main shaft, whose
nxes are varied in position by the action of a large fly ball
governor. It may work well, as a number of ceriificates ex-
hibited by the builder claim that it does; but the first im-
prossion of the stranzer is that such n weight of gearing
must ndd scrionsly to the cost of the engine, even if it does
not impede the action of the governor, and add perceptibly
to the resistance of the maching itself, It looks like & mons-
trogity of engineering.

Two compound stationary engioes are exhibited. One, in
the British section, by Galloway, bas cylinders of 14 and 24
inches diameter, respectively, and a siroke of 2§ feet. Iis
cranks are s¢t opposite each other. Regulation iseffected by
s peculiar governor, resembling Porter's in being weighted
and running at Ligh speed, which adjusts the link operating
the main valve. The steam jacket isnot used, this important
defect being supposed to be compensated by the resuiting
simplicity of the cylinder castings, and by the convenience
with which the intermediate valves may be reached. This
engine israted ar 100 vorse power, is weil made, and woder-
ately well finished. The

FRENCH

exhibit no stationsry engines worthy of special notice, ex-
cept, pechaps, in one case, where an engine has been buili
with crank shaft bearings spread far apart with no other ap-
parent object than that of placing the eccentrics inside
The awkwardness of the arrangement is something remark-
able and not at all to the credit of the designer. The

EWiss,

beside the Sulzer engine already noticed, exhibit two Corliss
engines, and a fourth engine which combines the Corliss and
the well known device known amorg our encsineers as the
“ French cam.” Io this example, the condenser and air
pump are contained in the engine frame,

The other engine, which would generally ba considered the
hest of all from the fact that it least departs from the stan.
dard design, is well built and prettily finished. Its balance
wheel isa mortise gear, and a very common featureof those
forelgn built engines. The only stationary engine present-
ed by

PELGIUM

inthat of the great firm of Bede & Co., which reems, in the
opinion of wogineers here, to divide the honors with that of
the Gebrilder Sulzer. It is a ' mixed Sickels-Corlis=," and is
one of the least objectionable of the new departures from
the familiar American design. The steam valves are moved
by two separate heart.shaped cams,  The trip and the regn
Iating spparatus are essentially the forms of Sickels and
Corliss respectively.

GERMANY AND AUSTRIA

exhibit soreral Corliss ongines, usually with useless changes,
miscalled “* improvements,” and also a few engines of less
ervditable form,

The Dingler componnd engine Is one of the quictest en-
ginos lo the Exposition, and attracts attention by its noise
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with continuounly revolvifg valvos, and to pe o
pecullaritios which will require furthier invest!
On the whole, it may be sald that the now well
principles of steam «ngluo veonomy : dry-mm.'ﬂijﬁ' -
ure, o maximum expanslon, Wgh piston speed, efficlent st L
jackoting, and perfect rogulation: are not fully recognized
in the doslgn of any ote sienm engino exlilited Lore, and
thut the bost machines, of consdernblo size, wich are found
in the exhibition, are moro or lesn exnct coplos of & well
known standard American engine.  Of this, or of any other
of tho rovernl leading forms of steam engine which arw so
familiar at home, no single cxamplo s to bo seen in the

A UNITED ATATES SECTION.
Of a smallerclas, the two busutifal litle vertieal engines
of the New York Safety Steam Powsr Company, which
are In operation in the Ameriean department, are exeellent
examples.  Their legance of dealgn, fine workmanship, and
bigh fnish attract attention and «lieit mary compliments
from vistors.  The neat horlzontal engine of the Norwaslk
Iron Works represents also another of our best eflorts in
small powors, and another smull engine, fornished by Piek.
cring & Davie, in always undor inspection.  This Initer an.
gine hing been designed especially for the use of the Under:
wood anguinr belting, Tty tly whenal is in line with the piston
rod and is driven by a pairof 1ods and cranks, one on elther
side.  The narrowness of the faceof the wheel whiel in al-
lowed by the cord like belt permits this arraugement 1o bo
adopted without too grent lengiliening of the crosshead,
Judging by what is to be seen here, it must be eoneluded
thatthe building of stationnry +team engines for general
purposes has made very Little progress during the interval
which has vlapred since e Paris Exposition, which last per-
witted a similar international «ompetition, and indesd, it
mny perhaps be said, during the Inst score of years. Cor.
rec’ principlesare but little more compl. tely, although much
more generally, applivd now than many yenrs agn, notwith.
standiv g the fact that the great scientitic principles which
nnderlie ol successful engineering practice huve, during
this same interval, received their most wonderful and ossen-
tial development,
It is to be hopid that the same observations mny not be
called forth by the study of the American Internationnl Ex.
liibition of 1876. Yet it rarely happens that marked changes
in engincering practice take place in =0 short an interval of
timeas that which separates us from that event.
R. H. T.
e ———————

Gorrespondence.

Bolless and Boller Owners.

To the Editor of the Scientific American :

Your article on ** Boilers and Boiler Owners,” on page 28
of your current volume, reminds me of a specimen I saw
three or four weeks ago  Woile in an engine room near
herv, the engineer showed me a piece of the feed pipe and
mud druw taken from under his boiler. Two weuks pro.
vious (o the “ime of taking the mud drum out, the Loiler
had been tested to o pressure of 125 1ba. per square inch, the
pump and boiler gago agreeing. By examiniog I found that
a bammer could b« driven through the pipe and dram st any
place, whils, insome places, the | lade of a pocket knife could
be thrust throngh.

Query: Why is it that bollers and mud drums are enabled
to sustait. 80 high a pressure, in such a condition as the above,
and the one a: Bay Uity, Mich., were in? A
Austin, Texas.

Jumplong from Ratlway Tralos,
To the Editor of the S<entific American :

The query of J. B. T., on page 27 of your current volame:
** Why is it that englneers, ete , jumping from moving trains,
invariably jump in the direction ot the moving train ™ in-
duces me to write a few words on the subject ; a subject that
every one who rides, whether by hor-e or steam poswer,
ought to fully understand for all such are liable to be some-
time exposed to danger. They should know what is best to
be done at the last moment of an emergency. never before;
for jumping is so dangerous that it is only when the case is
desperate that it should be attempted. Thereason for jump-
ing forward is that that churse is the safest; the experience
of enginerrs confirms this, and it is easily Jdemonstrated by
theory. Your correspondent argzues that it is the most dan-
gerous, If every one conld, iike him, jump with the velocity
of 15 miles an hoar, =21 feet persecond, the difference might
not be 8o great, but I consider only the case of average hu-
manity. But in his case, if the velocity of the train is 30
miles an hour, and ho jumps in the opposite direction 15
miles an hour, he will then move 15 milés an hour with the
train, and strike the ground with a force that will slmost
certainly be fatal.

In the hope that some lives or limbs may be saved bya
more general understanding of what should be dooe in such
cases, permit me to explain this; I have not yet scen it in
print.

The comp- rative safety of jumping from a moving vehiclo
does not depend on the velocity of the jump, which shoald
not exceed the velocliy of the vehicle, if it can be helped,
but entirely and solely on the anatomical baild, if I may use
the term, of man. The jump should ba made facing, a8
nearly as possible, in the direction of the motion; relect if
practicable the place; turf is best, sand is next Nover
jump on a plle of stones, for a collision with stune is as
dangrrous aa any possible casualty. One foot should be In
advance, 8o that {5 will come iu contact with the ground
first. Follow It instantly with the other foot, and each will

lessness and Its repidity of rotation, It scems to be fitted

receive o part of the blow, and each will check the speed o
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Httle. Then first one band, then the other, will take & pari
of the foree, ond serve to protect the head and trunk. If the

atient is then alive, he may pick himself up, if ho can, anc
count his broken limbs and contusions

A diagram will, verhaps, best ex plain tho succession of |
events that the jumper should endeavor to procure, for the
greatest safoty to his person He
should try to have his limbs act like
tho spokes of a wheel One foot, a, in
advance touches the ground, the other

foot, b, will pass by and touch, then

the hands, ¢ and 4, and the head will
follow The momentum may be
enough to cause the feet to turn over
the head In a somersault; but this is
the best that can Le done, that is, to
check the momentum a little at a time

If a person takes the adviceof J. B, T., and jumps In the
contrary direction, what follows ?

If the vebicle is moving
only 15 miles an hour, and he jumps with the force of 5
miles an hour, he is actually moving backwards with the
yelocity of 10 miles an hour; and as soon as his foot touches
the ground, it steps, but his head anc body describe a curve
through the air with a force due to tho speed, the back of
his head and his back :trike the ground simultaneonsly.
Resul's, a broken spine, a crached skull and a general de
struction of the acticn of the internal organs.

Not many years ago [ was the involuntary witness of an
experiment of this kind. A horse car was being driven
pretty mapid'y by me, on the opposito side of the street. I
poticed a passenger, with an apparently heavy bundle in his
hand, preparing to get off ; the conductor was looking another
way ; [ saw the man's danger, but was too far off to interf re.
He deliberately stepped off the car as if it were motionless,
but the instant his foot touched the pavement, his body and
head, retaining the speed of the car, were thrown down
with great force on the stones; bis hat and bundle flew in
different directions, accompanied with the unmistakable
sound of breaking of iron castings. Tbe man, for a wonder,
did not appear to be much injured, but picked bimself and
bis property up, 8 much astonished and probably a wiser
man.

Let every one remember that the only safety in leaving a
moving vehicle is to face in the direction of the motion.

Boston, Mass. CHARLES STODDER.

°
*

Explosive Projectiles.
To the Editor of the Sciontific American :

I'have read in your volume XXVIIL, page 394, adescription
of a compound explosive projectile, which is, in my judg-
ment, similar to one I iavented in the year 1868. 1 offered
it to the British Government in that year for trial, but it was
refused. On September 2, 1869, I sent one to the Emperor
of Russin for his approval; it wns received, but the answer
is not yet returned. 1 offered it to the present British Gov-.
ernment, accompanied Ly a drawing, November 25, 1870, It
was polit-ly refused, and the drawiog kept.

My projectile contained three bullet chambers attached to
the main eylinder, grooved from top to bottom in center of
chambers to one half the thickness of metal in main oylin-
der, and also grooved all round the center of the main ¢ylin.
dir, Bach chamber coutained 106 bullets, or 818 bullets in
all. Outside size of projectile wan eight inches; the cham.-
bers wero tapped, serewed, and plugged air tight, It can be
filled in chambers with small sholls and liquid fire, bullets
and powder, fulminate, or other materials, ny wished. A
bruss time fuse waas fitted Inside the powder chumbers, and
screwed in.

My peojectile was considered by many to be the most de-
structive known, When proved with only a minimum charge |
of powder, 18 1bs. of the main eylinder could not bo found. :
This distribution of bullets and fragments took placo with. |
out elthwr fuse or plugs belng in the chambers. Tho differ.
ence between my projectile and F. A, Morley's, accordiug to |
the socount, is that be hins n separate fuse for ench cinmber, |
nnd possibly more chinmbors, ‘

On page 808, same volume, on Eloctrical Fire Arms," by |
Professor 8. Garduer, you wish him to drive the Lullet by |
eloctricity, I presume that can ecaslly be accomplished.
There I yet one further stride: to kil by clectricity liself,
st ony distance, paralyzing those who may not be killed out.
right, J. 1, Frasen,

Liverpool, England,

-
Componsite Lonses,
To the Fditor of the Seientific Amaerioan!

. 11, R, (se0 page 100 of your current volume) doos not
show the flint lens in Lis section drawing, and the contral
lens may bo mado thinnest; but his views are eminently
pound. As inventor of the componite object glass, I will call
attontion to Its main defects,

First, the diffraction around tho edges of tho lensos will
slightly fojure the definition, as may bo seon by placing u
network over the glass of an ordinary telescope. Becondly,
the segmont lenses are harder to correct by hand than the
zones of o single lons, and the loeal polisher machine will
spoll thelr extremo odges, which must be cut off, reducing
thelr sige. The thied dificulty s the adjustmont of the parts,
The iron frame must be protected from unequal expansion ;
aud the lenses must pot duffer In focus the one hundredtl
part of an inch  The Lellometr with its divided objeet
glass, and the suceess of Mr. Sellack, at Cordoba, in mend
ing & broken eloven lnch photographile objective, show ths
the plan is & feasible one,

We have consulted armeles on the subject with the follow.-

. J responses:  Professor Winlock thinks that s solid object
slans would be the best, if we could get ono. Clark & Sons
bellove |t possible to bulld an equatorial with solld object
glnss five feet six and a half nches « lear aperture, loss than
t focus, with a useful power of 8,825 (50

aperture) for the sum mentloned. They

thind wonl ‘
think it would iest to mount it Letween walls, allow.

INg & movement of only two or three hours in right ascension
Ihey recommend importing the glass makers, ns they bhad to
wait three years and paid £12,000 for thelr pair of glass disks
n Ht:nm;,;* am

Henry G. Fitz considers the adjustment
of the composite lenses difficult, but that, If this were at
tained with sufficient accuracy, the telescope might readily l
be corrected photographically by the addition of a third lens,
and thinks this a better plan than using monochromatie light
for the purpose S H. .\[., Jn.
—————p ), ) - A——
(For the Se¢l utifie American.)
The Compositlon of the Talls of Comets.

At the conclusion of my communication on the subject of
the cause of the zodiacal light, I soggested tho question
whether the tails of comets might not be accounted for upon
similar principles. As I beliove that the spplication of the
optical principles concerned In this caso (as well as in the
other), to account for the appeararces observed, is new, |
have since considered the subjeet more fully; and as a re
sult, I submit these explanatory disgrams for tho considern.

e

the foregoing explanation: 1. When the spectator, comet
and sun are in the same plane (which, in this case, we bave
supposcd to be the ecliptic), the tall of the comet would be
stralght, and divided through its axls by the plane of the
ecliptic. 2. If the comet’s position were south of the eclip-
tie, the tail would incline towards the south, and would be
curved convexly to the south, on sccount of the spherical
shiape of the atmosphere; and If the comet were north of the
eeliptie, the fuclination would be to the north, and the curve
would be convex to the north. 8, The length and breadth
of the tail would vary inversely as the angle between the
comet, sun snd spectator increased or diminished ; taat s, it
would appear louger and broader as the comet approached
the sun, and shorter and narrower as it receded. 4. In this
position of the comet, there would appear to be & lune-
shaped, darker space between the brightest part of the tall
and the nucleus of the comet; that is, the brightest part of
tho tail would appear to be attached to the nucleus only at
the two horns of the crescent. This Is caused by the inter-
ruption of the line, a. 1, (Fig. 1) by the interference of the
dark portion of the surface between the points 1 and 2 (Figs.
1 and 2). (See explanation of Fig. 1.)

The reason why the planets have no talls, when in the

| samo relative position (with regard to the emith aud sun)

as tho comet, is that they are, comparatively, so large that
the retlection embraces nearly the whole of the atmosphere,
and therefore no part is brighter than apother. Comets on

tion of those who may take an interest in the subject.

The proposition which I have bere attempted to demon-
strate is that the tall of a comet is an optical phenomenon,
caused by the reflection of the sun's rays from the surface of
the comet to the earth's atmosphere and thence to the spoc-
tator.

Fig. 1 is a section, in the common plane (which, for con-
venience, we will call the ecliptir) of the earth, comet and
sun (the sun being in the direction of the arrows); 8 is the
specrator; D B is the portion of the {lluminated surface of
the comet which Js visible to the spectator. All the space
comprised between the points E, D, B, §, would be illumin- '
ated by reflection from that portion of the surface of the
coret between the points D B, Bat the atmosphere which
renders the light visible only extends to a, 1,4; therefore
the spectator would only see that included between the
points s, 1,2, 8,8, The comet would therefore appear to
him to be at 1,2,8. The linos, 1,2, 8, would appear as
the line E, D, B; and the line 8, 8, would appear as the line
8, B. It will be observed that the line s, 1, does not touch
the illominated portion of the comet, but 1s interrupted by
the Interference of the dork portion of the surface between
the points 1 and 2. That space, therefore, would appear
darker than the rest of the illuminated space. This fact

the contrary are, comparatively, exceedingly small; the di.
ameters of rome of them do
not appear to exceed thirty
miles. This Is why, in the di.
agram, the tail appeats so dis.
proportionstely broad.

If the principle of this theo-
ry be understood, it will be
evident that the shape arnd di-
rection of the tail may be varied
almost infinitely, as they de-
pend upon the relative posi-
tions of the three bodies, the
earth, the comet and the
sun.

T. R. LoveT™.
Mount Airy, Philadelphia, Pa.

Bisulphide of Carbon Engines,
To the Editor of the Scientific American :

An Irishman, on being told that an addition of quinces
improved an apple ple, remarked that sn apple pie made en-
tirely of quinces would be better still. I am not an Irish-
man, bat it strikes me that, if the attachment of a bisulphide
of carbon engine to a steam engine is a great improvement,
it might be better still to apply the heat directly to the bi.
sulpbide. The bolling point being lower than that of water,
and the specificheat and latent heat of vaporization, perhaps,
also Jess, it wonld require less fuel to produce a given quan.
tity of vapor oi given tension; and, as the products of com-
bustion could be allowed to pass off at a lower temperature,
the heat of the fuel would be more fully utilized. Also, it
would seem that a second vapor eugine might be driven by
the waste heat from the fire flues of the first engine.

In your article on the loss of power in steam engines, it
scems to methat you have overlooked two Important points,
in fact the most important. In your calculations, you start
with steam instead of water, neglecting entirely the enor.
mous quantity of heat required to convert water into steam,
which is only very imperfectly utilizsed in heating the feed
water, ona pound of steam sufficing to heat five pounds,

will be noticcdamong onr conclusions.

Fig. 2 is a section perpendicular to that of Fig. 1, on n line
deawn from the point 8 (Fig. 1), through a, b, ¢, and thence
to tho center of the sun. 8, A, (Fig. 2) represents that line,
the letters and figures Indicativg slmilar points, as In Fig, 1,
and the sun belog In the direction of the arrows, With re
gord to the speotator at 8, all the apace comprised botwoen
tho polnts a’, d, B, o, n”, would be Iluminated by refleotion
from that portion of the surface of the comet between the
points D, d, B, o; but for the reason nesigned In deseribing
fig. 1, the spoctator would only see that part Included beo
tween the pointsa’, d°, ¢’, a, The comot wounld appear to be
s d’ o' the line o', d' would appesr as the Hoow', d; and
the line &’ o would appear as the lne a”, o. The appear
wnce therefore to the spectator would be that of a crescent
boped comet on the confines of the atmosphore, with a tai)

preading out from the nuelous, ¢, 2, &', 3, In & direction
ipposite to the sun, haviog at it vxiremity & width equal 1o
Vo' (Fig. 2) and a depth equal to 8, n (Fig, 1),

The following conelusioris may, I think, bo drawn from

nearly, of water to the boiling point. That this *latent
heat can be utilized to a very
great extent by the use of an
ensily vaporized fluid seems to
be proved by the bisulphide
of carbon engine, which has al.
ready effected a saving far be-
yona your estimate of possibil
itios,

The second point is the large
buantity of heat which necess
arily (under present conditions)
goes up tho smoke stack, 1
havo already suggested one ro
medy for this waste in the use
of a second vaporengine. An.
other plan which may be worth
considering wounld be to burn
chinreonl, potroloum, or anthra.
olto In an alrtight chamber, surrounded by water, un.
der such pressuro that the escaping produots of combust
Jon would have, when released, the same or nearly the same
tomperatare as the surrounding alr, the question belng
whether the heat which passea up the chimney ropresents
moro powor than would bo consumed in forelng air into the
furnnco,

Another way to save a portion of this heat would bo to
apply it, as In Siemens' regonorating furnace, to heat the
alr which supplies the fire, unleas Indeed it s all required to
produce draft,

Of conrse all theso things present cortain difficultics, but,
to quote my Hibernian friend sgain, “ i there was no
throuble, sure there'd be no work for us.”

Bontoo, Cal.

- -

C, H. AAnox.

R. A. M. states, from Lis personal experlence, that an
applieation of aplrits of turpentine is o certain relicf for
the pain of a boo suing
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Seientific  American,
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A NEW DOMESTIC MOTOR.

A short timo since wo published an illustration of a com-
bined rocking chair and cradle, an ingenfous plan the utility
of which was obvious. The inventor of the device which
wo now present has gone several steps further, and not only
employs the hitherto wasted female power to oscillate a
eradle, but at one and the same time to vibrate tho dasher of
achurn. By this means, it will be observed, the hnud? of
the fair operator are left free for darning stockings, sowing,
or othoer light work, while the entire individual s complete-
Iy utilized. Fathers of large families of girls, Mormons,
and others blessed with a superabundance of the gontler sex,
are thus afforded an cifective method of divert-
ing the latent feminine energy, usually mani-
fested in the pursuit of novels, beaux, embroid-
ery, opera boxes, and bonnets, into channels of
useful and profitable labor.

Tho apparstus, as represented, consists of a
lever, A, suspended from the ceiling or other
suitable support by aswiveled hook and staple.
In the extremities of the lever, A, are formed
slots through which pass bolts and nuts which
gecure the adjustable arms, B. To the eyes of
tho bolts are attached the ends of two ropes,
which pass around double guide pulleys fas-
tened to the floor and then to two single pulleys,
arranged one beneath the forward and the other
beneath the rear part of & rocking chair. Tho
ends of the ropes are secured, as shown, to the
rungs of the latter.

Near the extremities of the arms, B, sliding
weights are placed, by moving which the lever
can be properly balanced. Just inside the
weights is secured on one arm the dasher of the
churn, and at the other a cord communicating
with acradle rocker.  As the chair is oscillated
motion is communicated to the lever, and thence
to both cradle and churn.

Necessarily this device may be put to a great
variety of applications, and may supply motive
power for washing machines, wringers, and
other articles of household use, as well as for
churns and cradles.  Atall events it openss new
tield for ** woman's Iabor,” and on¢ in which she is not likely
to be disturbed or encounter competition from the other sex.

Pstented through the Scientific American Patent Agency,
April 15, 1873. For further particulars address the invent-
or, Mr. Gustavus Meyer. New Ricbmond, Allegan County,
Mich., or the New York Exposition and Manufacturing Com-

pany, 52,54, and 58 Broadway, New York city.
PEEAMBULATING COT.

Invalids and persons wio are afflicted with loss of powers
of locomotion will, according to the statements of the in-
ventor, find the apparatus herewith illustrated a
grent convenience and comfort. The aevice is
called a perambulating cot, and is made with a pair
of large wheels on'an axle, upon which rests a light
carved iron frame supported in the rear by a pair
of pivoted caster wheels which follow the main
wheels in any direction. On the iron frame are
four curved springs, extending up to the middle
goction of n light wooden cot frame. There isa
joint in the latter, just back of the hips of the oc-
cupant, arranged with ratchets, so that he can sit
at any desired angle; and from the knee, for-
ward, is a light fapering board and half circle
foot piece. At the rear of the cot is a handle, ad-
justable, so that it may be made high or low, by a
rod in the center of the cot frame; and there are
two rods from the ends of the handleand attached
to the frawe at the swivel wheels, for propelling
the apparatus. The feet are raised or lowered by
turning a small crank on the foot board, and there
is o hinged drop leg for use when necessary,
Other conveniences, incidental to invalids’ uses, are
suitably and ingeniounsly provided for,

The inventor, Mr. A. W, Richards, who may be addressed
at Indinnola, Towa, is a crippled United States soldier of the
late war, and devised this apparatus in conformity to his
own needs.  He states that, althongh unable to sit erect, he
can propel himself with ease by placing his hands on the
large wheels, and thus travel from room to room, Ho also
is enabled to be pushed around the streets by a child, in or-
der to attend to business, ete. Numerons testimonials are
submitted to us by Mr. Richards, which confirm his opinions
of the efficiency of the device. It seems to us well adapted
for its purpose, and particularly suited for employment in
hospitals and other medical uses,

The Largest Steam Engine In the World,

Pittsburgh claims to have in progress of construction a pair
of engines which will be the most powerful in the world. Re-
ducing the capacity of gome of the largest pumping engines
to & upiform lift of one foot in twenty-four hours, it is found
that the one at the Lehigh zine mines will 1ift  3,456,000,000
gallons; the pair at the Chicago water works, 4,500,000,000
gallons ; the pair at Haarlem, Holland, 10,000,000,000 gallons ;
while the now Pittsburgh engines will 1ift 14,240,000,000 gal-
lons, The palr will weigh 1,600 tuns, and will cost $423,-
550. The following dimensions will serve to give some iden

machinery will be used to ralss water into Highland avenue
resorvoir in  Pittsburgh, a Light of three hundrod and fifty.
six feot. It is estimatod It will raige soventy million pmmt'lu
of water for each hundred pounds of conl consumed, the
cost being at the rate of one cent for every 8,070 gallons.
R —A ) -
Water Bollers upon Stoves,

A brass or copper veasol tinned upon the Inside, holding
several gallons, is usanlly found connected with cooking
stoves used in families.  An this vessol in kopt full of hot

water, which is used for ordinary culinary purposes, it is
important that no deleterious agent should be connected

with the metal employed in its construction. A recent
analysis has been made of a specimen of tinned brass plate
used for making these boilers, and it was found that the
tin contained 26 per cent of lead. How far this may serve
to cause injury, it is impossible to say. It is certain, how-
ever, that lead is an objectionable metal to be brought in
contact with calinary utensils, and hence its use must be
condemned. An iron boiler lined with porcelain would be
much safer, and perhaps not more costly. We understand

such o vessel is constructed, and if so, it would certainly

PERAMBULATING COT,
be a much safer one to employ a8 a reservoir of hot water
for constant hiousehold and culinary use, —Boston Journal of
Chemistry.

Y

THE PATENT REVENUE CIGAR BOX.

Quite n stir has recently been creatod among the cigar
manufacturers on account of the proposed requirement, by

of themagnitude : Cranks nine tuns : shaft, twenty-four tuns;
sections of the two valve chambers, one hundred and

twenty tuns ; fly wheel, seventy tuns, The four plungers will |

upwards of four hundred tuns,

Cylinder, sixty-four
Inchien diamoter ; stroke, fourteen foet.

Plungers forty inch-

es d‘m‘“" eloven feet stroke, This ponderous piece of i

[AucusT 23, 1873,
— —— e e
the Government, of the use of n patentad form of cigar hox,
Tho object of the invention, an engraving of which wa lspe.
with prosent, is to provent the frandulent ro.employment of
stamped boxes, A dealer, In purchasing his stock, natoral.
ly desires to inspect in advance the quality and flavor of the
article.  To do this, boxes must be opened and stamps torn,
»o that, {f the cigars be not sold, they remain on the maker's
hands in cases which, so far as the mutilation of their 1

in concerned, are in precisoly the same condition as if thefy
contents hnd been onco disposed of. 1t §s plain that an ey.
collent opportunity is here offered for frand upon the reye.
nue by packing cigars in old stamped boxes, and, in event
of detection, assorting that the latter wers ingg.
cently opened as above described.

The presont device, lately patented by My
Thomas A. Wiley, of Lancaster, Pa., consists
simply in fitting two cross slats, as shown, lnty
the edgo of the box, forming a dovetail conpee
tion therowith; or a singlo broad longitudinag
strip may be employed to answer the purpose.
These slats are put in place after the cigars are
packed, when the stamp is pasted partly on the
transverso bar and partly over the side of the
box. The ususl ornamental paper is affiged in
the ordinary way. By raising the lid, an oppor:
tunity is afforded for examination of the contents
through the ample apertures left: while not &
single cigar can be abstracted withont first rals.
ing the slats and thereby rupturing the siamp.

The introduction of the plan is vehemently
opposed by the cigar makers, who assert that it
is of no greater efficacy than the present mode,
while it will prove & serious detriment to thejr
trade.

CEMENTING METAL 70 GLAss —Take two
parts finely powdered white litharge, and one
part dey white lead, mix intimately, and work up
with boiled linseed oil and lac copal to a stiff
dough. One part of copal is taken to three parts
boiled oil, and enough litharge and white lead
added to make a dongh similar to putiy. The
underside of the metal is filled with the cement,
and then pressed upon the glass, the excess of cement | eing
scraped off with any sort of instrument. It dries quickly
and holds firmly.

Lo=ation of Standard Compasses,

For determining the deviation, due to ferruginous mate-
rials in their construction and cargoes and tootber canses,
of the steering compasses of vessels, a so-called standard
compass is usnally arranged on the upper deck, and at as
high an elevation as convenient above the hull.

The position of the instrument is as nearly neu-
tral as can be found—that is, at a point where
the local attractions are evenly balanced. By caus.
ing the ship to swing in different directions, and
noting the variation between the indications of
the standard and that of the binnacle compasses
a table is formed from which the deviation of the
Jatter for varions points is used as a correction to
be applied when steering such couraes,

M. Gloesener, in referring to this subject in Lex
Mondes, suggests placing the standard compass out
upon the bowsprit, at a distance previously de-
termined to be without the sphere of attraction of
the iron in the vessel. By this means, instead
of the attracting substances belng grouped around
the instrument, perhaps unequally, they necossa.
rily are all upon one side of the compass and
symmetrically placed in regard to it, The latter s
of course, so fixed that the lubber's point and the
foot of the needle pivot are in a line parallel to the
longitudinal axis of the ship. 'To reflect a portion
of the card, an inclined mirror is arranged above
it, in which the indication is read from the dock by

menns of a spyglass,

BUTTER ANXD FATs.—Dr. J. Campbell Brown says that the
proportions of the chemical constituents vary so greatly (from
#oro upwards) that no reliable evidence of purity or impurity
cnn bo obtained by estimating the differont fats obtainable
by decomposing butter. Infact, the distinction between pure
buttor and butter mixed with flesh fats is no morea chiomical
ono than the distinction between different animals or differ.
ont plants, The physiologist distinguishes one kind of tissue
from another more readily by their microscopic characters
than by their chemical composition; and microscoplo exam
ination with polarised light is the most reliable medans of
digtinguishing pure butter from that which contains an ad
mixture of less easily digestible and less platable fats,

— -
LEMONADE FROM CunrnaxTs,—Citrio acld msy bo pre
pared from ripe currants in the following manner: The cur-
rants are first broken up by pounding or squeezing; the julee
i# then pressed out and allowed to fermont, When ferment-
atlon conses, the alcohol is distilled off and the residue nen
tralizod with fine chalk. In this way citrato of limo is
formed, which is afterward decomposed by sulphuric ncid
and the citrie acid sot free.  From 110 pounds of fruit thoere
should be obtained about one pound of citric acid, beside &
considerable quantity of alcohol. A dilute solution of citrie
acld furnislhes a pleasant and healthful drink, and, although
lemonade is usunlly made from lemons, we would not, says
the Journal of Applied Chemistry, bo far wrong in calling
thin drink lemonade, although prepared from currants.
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THE COOPER PORTABLE ENGINE,

[n our Hllustration is shown ane of tho lates
por(uhlv engines, composed of an engine, pump, hoator, fix
tures, and connections, all mounted on the boller

being supported on side timbera which form the foundation
for the whole structuare., The apparatus comes complote
trom the shop, having been previou aly tried by actual tests
with steam, and is ready for work Al that | roquired Ia
to place it in proper position and connect It to such machine. |

ryasitisto drive.
'l"ln- boller is then
filled and the fire
started, Thisar.
rangement, it is
clnimed, saves all
the expense and
timo required to
puild the engine
foundations, set
the boiler in brick
work, and mako
the connections,
as would be the
case with station-
ary engine and
boilers, while it
adds greatly to
the facility with
which the ma
chinery can be
moved from place
to place.

port it Now, If you would first wow over your lawn fine

t dealgns of [ bone moal at the rate of olght bushols to the nere, then plis.

tor at the rato of one bushoel to the acre, thon cover the whole

the last | half an Inel thick with fine garden soll, loaf mold, or fine

chip mold from an old wood yard pilo, and then sow clean

blue grass seod at the rate of two bushels to the acre, and

rmko the whole with a fine tooth fron rake, finishing by roll

ing,we gunaranteo o lnwn that will stay fresh and green all

Wo hopo that

mmer,

no matter how dry the

poBRON

The construe-
tion of the device
merits particular
attention. The
engine consists of
n bed pieco sup-
ported on lugs
attached to the
boiler. This piceo
containsthe shaft,
pillow block,
slides, and cylin.
der head, and to
it the cylinder i
g0 attached as to
allow of the ex-
pansion of the
latter without
strain  on the
joints. The valve
gear connects di-
rectly, doingaway
with the rock
shaft, and the
valyve is propor-
tioned to use the
steam expansive-
ly. The pump is
avertical plunger
of short stroke,
driven by direct
attachment to the crosshead, obviating the use of a belt and
making the feed positive, with easy work on the valves, The
heater Is of wrought iron, with cast iron sleove and slip
joint, proportioned to give a large heating surface toa thin
sheet of water, thereby insuring o bigh degree of Lieat to tho
feed. Allthe moving parts are balanced so ns to give steady
motion at high speed, The journals and wearing surfaces
aro supplied with self.oilers, and the boiler with glass wator
gage, cocks, whistle, steam goage, ote,

The internal arrapgement of the boiler and tubes, it is
claimed, has been thoroughly studied, so that tho highest
degroe of evaporation Is obtained with the least consumption
of fuel. A jet blower is supplied for incressing the draft,
and the chimney is provided with a spark catcher.

We are informed that when the Japanese Government (in
1870) ordered samples of machinery, the agents, after exam.
ination and tests, gave the proforence to this engine over all
others, and ordered a twenty horse power machine, with cir-
oular saw mill, to be sent to Japan, Letters nince roceived
show that the apparatus gavo perfoct satisfaction,

The engine represented in our engraviog is of twenty horso
power, and is mounted with n slide throttle valve. in place
of the governor as used with circular saw mills,

For further information address The John Cooper Engine
Manufacturing Company, of Mount Vernon, Ohlo.

Lawns in Midsummer,

We have touched the renewing and huproving of lawns
time and time sgain, says tho Cleveland Heiald, yot every
now and then we are button:holed on the street with: 1
wish you would tell me what to do with my Jawns."  Well,
wo ask about it. ** Why, someliow, the grass seems to have
got thin, snd don't look good and strong; the soll is rather
light, although every year I havo given it o top dressing of
manure in the fall and raked it off in the spring."”

Yo, wo say, just as many another man,void of the knowl-
odge of the wants of the grass roots, has done. You have
supplied a little stimulus, and a very little one, to cnable
the plant to make s first start in the spring, by reason of
the ammonincal alkall obtained from the leaching of the
nmanure during the winter; und as soon as that is exhaunstod,
which generally i ere the heated soason comen in, the plant
bug nothing but the poor old soil and its broken roots to sup

THE COOPER PORTABLE ENGINF,

some of our button-holing friends will read this,cut it out and
keep it.
THE FIRST AUTOMATIC FAN.
There is & peculiar interesat which attaches to the first crude
embodiment of any well known device, which renders it al.
most as much an object of curiosity as the most recent ap-

To the vast srray of quaint daviees, with which the enrlier
archives of the Patent Offico aro replote, belongs the inven.
tion usteated herewith, Our engraviog, derived from the
patent drawings, ropresonts an individual not saffering nn-
der any painful malady, as might be inferred from his pros-
trate position, but ' laying oft,* if the apt vulgarism be ad-
missible, while ecalmly enjoying the luxury of & breeze xalsed
by the u’u illation of the fan above him, The latter, with its
llll""‘lllllif'lll. in the first dovieo of its kind ever patented in
thin countey, and
the Inventor was
Commodore Jas,
Barron, of the
navy, & name fa.
mous for gallant
wervice In the
warof 1812, The
date of the pat.
ent is November
27, 1880, and
from its specifi-
eation we extract
thoe following
brief description
of its operation :
Within the box
shown near the
head of thecouch
is placed a train
of clockwork,
which moves »
crank, shown in
the left hand
lower corner of
the case. This
crank actuntes o
pitman which, by
means of a ver.
tical arm, oscilla-
tes a rock shafr,
supported as
shown by two
horizontal rods
projecting from
the box. Tothe
upper arm, ex-
tending from t! ¢
rock shaft, is con
nected the fap,
which is thereby
freely vibrated,
while suspended
from the ceiling,
by suitable
means.

In an old vol-
ume of the Jour-
nal of the Frank-
lin Institute, wo
find an abstract
of this patent,
accompanied by
editorial com-
ment to the effect that “it'is certainly a very complex
mode of attaining the proposed object. We should find no
difficulty in making a much more simple instrument for the
purpese,” a view which, perhaps, some scores of inventors
have, since the date the above was written, demonstrated to
their own, if not to the public’s, perfect satisfaction. We
need not add that, in this case, for obvious reasons, we omit
our usual peroration beginning “for further in.
formation," ete.

i |
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Discoveryof America--Columbus Anticipated

Interesting relics of the early discovery of Amer-
ica occasionally turn up. At a Iate meeting of the
Mexican Geographical Society, Mr. Bliss stated
that some brass tablets had been lately discovered
in the northern part of Brazil, and not far from the
coast, which careful examination had shown were
covered with Phoenician inseriptions, telling of the
discovery of America five centuries before Christ,
The tableta had been acquired by the Museum of
Rio Janeiro, with whose director he was porsonally
acquainted, and the connection of this gentle.
man with the discovery of the tablets was in itself
1 guarantee of the correctness of the report, The
inscriptions, so far as yet deciphered, relate that,
{rom a port on the Red Sea, a Sidonian fledt salled,
and, following the cast coast of Africa, doubled the
Capo; thenco following the African west coast, pro
bably with the southeast trade winds of the south-
ern latitudes, until the northeast trades, pre-
venting further progress northward, forced the
prows of the vessels acrass tho broad Atlantie. At
| any rate, according to Mr, Bliss, the tablets record

plication of the same idea improved, altered, and carried
apparently to perfoction.
higher attribute, originality ; the other, in its relation there

ing as a limitof present advancement, attained through the

forgotten, as that experience, augmenting, enables the en.
geafting, upon the pristine stock . of newer, better, and more

useful concoptions

the fact of the Pheenician flect having reached the
Americas five centuries before Christ, at some point now

The one, indeed, indicates the, known as northern Brazil: that the tablets give the number

.| of vessels, the number of the crows, the name of Sidon as
to, forms but a mark on an onward path which, while sery I

their home, and, indeed, various very interesting particulars,
Mr. Bliss has promlised, when he acquires further particulars

aid of past experience, must, in its turn, be left behind and | to hand them to the Boclety.

D D § B i—

A G1oaxTIC passonger dopot, tho largest in the world in
now in process of erection at Jersey city, N, J. ]
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Srientific  Dmerican,

Thoe Prescrvation of wood,
When & country is first cleared, and timbor is plenty, tho
only desire of the settler in 1egard to it soems to be to deatroy
. as much ax possible with the least amount of Inbor. Afwr
.'s‘x*-‘i, ‘f‘ﬁ“' however, the opposite course is takon, and endeavors
w _ are made to preserve it, and prevent wasto and decay,
~ Many m: thods have been proposed for preserving timber,

q hich It is to be
varying romewhat according to the use to w
put, uﬁl the situstion in which it is to bo placed, Thesn

may all, however, bo divided into two great classes; namely

Sites wch praeers the W) S8 0 e aad Chioen

o vious coating on tho 21do, ol

imn‘.‘;’:ﬁ":‘pp@mq the wood with some substance

which will enable it better to resist the action of fermenta

“o;b‘:::::‘l’ these classes includes all painis and similar

substanc-s, In order torender palnts offective, fvis necos.

sary that tho wood shall be well dried beforo their applica.
tion, s paint npplied to the surface of wood which is filled
with gap will tend to hasten, cather than retard, its decny.

This it docs by confining the juices of the timber and pro-

venting the drying of the wood that would otherwise take

place. Tho first paint that was used was most likely the
native bitutaen and asphalt that oozes from the ground in
many par's of the world, and to this day we have nut found
any more viffective substitute. But this is objectionable from
jts odor, the long timo it occupies in drying, and its dark
color: so that in the course of time other substaness were
substituted for it. Prominent among these awe the so.called
drying oils. Certain oilr, such as linseed and poppy, have
thie property of drying when exposed to air, and forming a
guwemy mass.  This protects the wood from the action of
air and rain. But oil alone has but little covering poswer,
and a substance paintei with it retains almost its natnral
colur or at most is only darkened. In order to vary the
color and more thoroughly cover up any defects in the work,
and at the s me time basten the drying of the paiot, it is
customary 1o mix certain eartby subsiances with the oil.
Chief among these is ceruse, or white 1-ad, This gradually
combines with oil and forms a Lard mass, In order to
hasten the drying of the oil, it is frequently hoiled before
Leing mixed with the lead. The lead pain® made by mixing
proper proportions of rarbg_qug; of lead with boiled and raw
oil is undoubtedly one of the best and most permanent sub.
stances that can be applied to the surfuce of wood; but un.
fortunate 'y it is expensive, and the use of the lead is objec-
tionable on senitary grounds, the workmen employed in put.
ting it on being subject to severe colic and paralysis from
tie poisonous effcts of the lead. On the ground of cheap-
_ ness, sulphate of baryta is frequently substitated for part of
the lead, and, in fact, in some cases for almos: the whole.
This, wiile it is not poisonons to use, possesses an inferior
covering puwer; that is, it takes more coats to prodnce the
same effect, and as it does not combine with the oil, it is lia-
ble after a time to chalk off.

Another substitute for lead is oxide of zive. This isalso
not poisonous to the workmen, when free from arsenic, but
it possesses little more covering power than baryta.

Quite frequently a mixture of lead, baryta, and zine, is
employed. Its chief recommendatiop is its cheapness. For
painting in localitivs that are exposed to sulphuretted hydro-
gen, such as houses on the docks of large cities, a zinc or
baryta paint is superior to one containing lead, as it does
not blacken. Many attempts have been made to utilize va-
rivus chemicals for puinting parposes, and there is an end-
less varicty of so.calied chemical paints in the markec
Prominent among these is the ‘“ Averill” paint, in which
water glass or ~ilicate of soda is aleading ingredient; but
the general fault of all these paints is that, when made thin
enough to work with ease, they do not possers sufficient
body, =0 that what is saved in the original cost of the paints
is exgended in the labor necessary to put them on.

Paints of 1ifferent colors generally depend upon white
lead for their body, and derive their color from mixtures of
various earths and oxides. For almost all the shades of red
and brown, oxide of iron is used, under the various names
of Venetian red, umber,terra di Sienna, brown ocher, yellow
ocher, red oclier, ete., the various colors being due to the
way in which it is prepared.

Oxide of ciromium farnishes chrome grzen; oxide of cop-
per, combined with varions acids aud with arsenic, gives
v-rious gresns; lead combined with chiromic acid forms the
chrome yellows, the different shade< being due to the man
ner in which they are prepared. For blue, we have Prus-
sian blue, which is not very permanent, and of late years
ultramarine, which is the best and most permanent of all
colors,

Rellead, or oxide of lead, and sulphide of mercury give
the most briliiant red ; swhile for black, nothing is superior
to carbon in the form of lamp black. For special purposes,
such as paloting the bottoms of ships or piles exposed to the
action of the water, coarser kinds of paints are empleyed,
The base of many of thesc is tar dissolved in naphtha; this
Is mized with some substance such as oxide of copper,
Arsenic, or an alloy of copper and antimony, which is sup.
posed to prevent the adLerence of harnacles and other
marine soimals and plaots.  India rubber, dissolved in
naplitha, has been used for the rame purpose; lime soaps
bave aleo been proposed for this use. No substance has,
lowevrr, been discovered that will resist the action of salt
Water more than o few months without requiring renewal;
nothing tLat is known to chemists being absolutely Insolu

' ble in water, Lately there Las been quitea flourish of
Stumpets over a certain compound invented in England by
Vount Bzerelmy, and called zopisza., This in eesentinlly o

clay, calearcons silex (whatever that may be), lithar e | ¢
asphalt, red lead, g animi, and torpentine. It wis :rmbu'
by through mere modesty that the inventor stopped after
adding these ingredients and did not continue through the
drug shop. Tbe paint is no better and no worse than one
containing an impure oxide of copper for pigment, and lin.
aved ofl and asphaltum for the wenstroum. It will no
doubt protect the wood to which it Is supplied in sufficient
quantities, from external action, 80 long na it lasts,—Boston
Journal of Chemistry.

®
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Rocont Remcarches on the FPhyslologicnl Action
of Light,

The arerangements by which the mind is brought Into re-
Iation with the outor world are—{(1)n torminal organ, such ns
the retina, or the intricate structures of the loternal ear, or
the touch corpuscles of Wagnex, for the recoption of imjres
sions from withaut; (2) & nerve ondowed with n spocinl pen.
sibility peculinr to the sense for the convoyane: of Influences
feom the terminal organ to the braing (8) nsensorium or brain
in which, on receiving thege influences, chinngos oceur which
give rise’to the phenomenn of consclonsness,

The nature of the specific chango produced on the terminal
organs by the action of external sifmull hns not hithorto been
experimentally examined, Lot us take the cuso of the eye.
Numerons hypotheses have been advanced, The nction of
light on the retinn has boen conjectured to be a mere com

munication of vibrations, an Intermittent motion of portions
of the optic nerve, an electrical offect, o hoating effect, or a
photographic effect like that produced by light on a senaitive
surface; but up to thistime there hns been no experimental
evidence in support of vithor of these viows.

The resnltof investigations made by Mr, Dewar and Dr.
MecKendrick, of Edinburgh, communicated to the Royal So-
ciety of Edinburgh, has been to show that the specific effoct
of light on the retina and optic nerve is o chavge in the olec-
tromotive forco of those orguns. They have 1een able to
demonstrate this by the use of the woll known arrangement
of Du Bois-Raymond for collecting electric carrents from nn-
jmal structures,

From each of tho troughs a wire passes to a key fo asto en-
able the experimenter to stop the current at pleasure, and
thence the current passes tothe galvanometer. They then
lay the eye on a glasgs suppor’ between the cushions,
and carefully adjast the points so thav the one touches the
cornea nnd che other the transverse section of the optic
nervo, or the one may touch the surface of the nerve and the
other its transverse section, When the optic nerve of the eye
to be operated upon and the cornva are brought into connection
with the galyanometer, and light is passed through the eye,
there I8 at first an iacreage, then a diminution, undon the re.
moval of light there isanother increase, of the electromotive
force,

The amount of change in tho electromotive force by the
action of light isabout 8 per cent of the total. There bhas
been no difficulty in demonstrating the effvet in the eyes of
the following animals, after remov .1 from the body : reptiles,
snakes;amphibia, frog, toad, newt: fishes, gold fish, stickle-
back, rockling; crostacea, crab, swimming crab, spider
crab, Iobster, hermit crab. The greatest efiect was observed
in the case of the lobster, in the eye of which Mes-rs.
Dewar*and Mc Kendrick found a modificationin the electro-
motive force by the action of light to the extent of about
ten per cent. With the eyesof birds and mammals, they
bad great difficalty . It is well known that, in these ani-
mals, the great source of nervous power is abundant supply
of healthy blood. Without this, -nervous action is soon ar
rested. This law, of course, holds good for th= retina and op-
ticnerve. When, therefore, they removed the eyeball with
nerve attached, from the orbit of a cat or rabbit recantly
killed, and placed it in connection with the clay points,
they found alarge deflection of the galvanometer which quick-
Iy diminished, but all sensitiveness to light disappeared with-
in one or two miautes after the eye had been removed from
the animal. This fact of itself shows that what has been
observed is a change depending on the vital sensibility of
the part. It was therefore neccssary to perform the esper-
iment ou the living animal under chloroform. By eo fixing
the head that it could not- move, and by removing the onter
wall of the orbit so as to permit the clay points to ba applied
to the cornea nnd nerve, ths same results have been obtained
in the case of the cat, rabbit, pigeon, and owl

Wi‘hout going into minute detail, which the space allowed
for this short article will not admit of, the results of this in
quiry have been as follows:
L. That the specific «ffect of light on the eye isto change
the electromoiive foree of the retina and opiic nerve.
2. That this Inst applies to both the simple and to the
compound eyo.
8. Tuat the change is not at all proportional to the amonnt
of light in lights of diffurent inten-ities, but to the loga-
rithm of the quotient, thus agreeing with the psycho physical
law of Feeliner. :

4. Tuat those rays, auch as the yellow, which appears to
our consciousness to boe the most luminous, affect the elec
tromotive force most, snd that those, suclias the violet, which
aroe | ast lJuminons, affect it least.
6. That this chango Is essentially dependent on the retina,
because, if this structure Is removed while the other strue-
ture of tho eyo lives, though thore is still an electromotive
foroe, there is no sensitivencas to light,

0. That this change may be followed into the optic
loboes,

7. That the ro-called psycho physleal law of Fechner does

Palat composed of boiled linseed oil, brown umber, lime

wator, sulphate of cop.er, Prussian blue, copperas, burnt | is really dependent on the anatomical Memi

the samo results as to 1Le effect of ligh* are obiained >
tho action of the ietina and nerve without the presence of
brain, ‘

Jlogical properties of the terminal orgun itrelf, Innrmuch

The method of investigation pursued by Messra, Ietvl»

drick and Dewar is spplicable to the other senses, and

up o new field of phiyriological research. The speeifie .,‘

tion of sound, of the contact of substances with the terminal
organsof taste and of smell, may all be examired in the same

manner; and we are in lopes of soon seeing rexults from
such lnvestigations,—Nature. :

Saddle Treew,
A correspondent, R. €., of Texas, remarks that Lis State
hnw nlways been famous for the production of saddlo trees;
«nd although Californin and other States have besn tivals,
Texan hius always stood first on the list. The ordinary plan
of making n saddle tres is not only tedious but ineorr o,
owlng to the want of an accurate plan, and the consequent
uso of guesswork, I claim to have produced a gimplor plan,
by which a man, using patterns, can muske a good snddle
tree.  Within the last few years, eeveral makers have con.
ceivod plans to make saddle trees that swouald allow the fay.
tenings to rest on the front end of the side bonrds, and the
front part of the seat on the side boards and on hoth +ides of
thu prongs of the horn piece, forming not only the fastenings
but o zart of the rig also,
The tree was a desirable one on its claime; but there way
n serions objrction to it. The projecting part of the side
boardy in front of the horn tapercd down straight with
pointed “or square corners so as to ndmit of the fastenings;
and so the bottom part of the side boards had to be made
straight, with a straight twist, and the ends in front would
hurt the horse's shoulders. To remedy that def ct, Ieat the
side boards tapering back towards the seat far enoagh to
receive the prongs of the horn and the fastenings, Thiy
flaring or tapering twist also enabled me to change the
entire shaps and bearings of the tree, makiog a general im-
provement on the whole arrangement.”

o
*

Uses of Waste Paper,

A writer in one of our exchanzes (we have forgoiten

which) says that feww housekeepersare aware of the many
uzes to which waste paper may be put. After a stove has
been blackened, it can Le kept looking very well for a long
time by rubbing it with paper every morning. Rubbing
with paper is & much nicer way of ke-piog the outside of &
ten ketile, coffee pot or tea pot bright and clean, than the
old way of wasbing it in suds. Rubbing them with
paper is also the best way of polishing knives and tin ware
after #couring them. If alittle goap be held on the paper
in rubbing tinware and spoons, they shine like new silver.
For polishing mirrors, windows, lamp chimneys, ete., paper
is Letter than dry cloth, Preserves and pickies Keep much
better if brown paper instead of cloth is tied over the jar.
Caoned fruit 1s not apt to mold if & piece of writing pager,
cut to fit each can, is laid direetly upon the fruit. Paperis
much better to put under carpet t'an straw. It isthinner,
warmer, and makes less noise when one walks overit. Two
thicknesses of paper placed between the other coverings on
a bed are as warm as a quilt. If it 18 necessary to step upon
a chair, always lay a paper upon it, and thus save the paint
and woodwork from damage.

Watering House Plants,

The English Garden is inclined to dispute the rule that
water “ should be given in mo lerately small guantities, and
supplied frequently.” If the causes of failure where plants
are culdivated in windows were minutely investigated, the
dribbling system of watering would be found to be theprin-
cipal cause. A plant ought not to be watered umil it isina
fit condition to receive a liberal supply of that element,
having previonsly secured a good drainage, ia order that all
superabundant water may be guickly carriel off. Those
who are constantly dribbling 8 modecrately small quantity
of water upon their plants will not have thrm ina floarish-
ing condition for any length of time. This must be cbvious
to all, for it is quite evident that the moderat. Iy small quan-
tity of water frequently given would kecp the sarfaco of
the soil moist, while at the same time, {from the effects of
good drainage, which is essential to the well being of all
plants in an artificial state, all the lower roots would perish
for want of water, and the plant would become sickly and
eventually die,

P

A FREXcH writer, in estimating the future of sclence,
points out that in fifty or a hundred years' time the English
language will in all probability be spuken by eight hun-
dred and sixty millions of individua's, while the German
will be the lsnguage of one hundred and twenty millions and
the Frencl of sixty-nine millions only, and that in conse-
quence science is likely to seek English cliannels of publica-
tion, scientific books having at best a limited sale and neces-
garily seeking the widest audience.

NARROW GAGE passenger cars, as generally constructed,
stand thirteen inches nearer the rail, and have ab-ut fifteen
inches less overhang at the side; hencr, the center of gravity
is considerably lower than on the siandard gage, making the
car ride very steadily, and with less oscillating motion than
is usually observable upon the wide gage. The sents, thirty-
six to acar, are arranged doubls on one side and single on
the other, with the order reversed, midway of the car, to dis-

not depend on consciousness or perception in the brain, but

tribute the weight equally.
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i DECISIONS OF THE COURTS.
United States Circnit Court==Southern District of
Now York.
FATENT MAGIO RUFFLE—ELM CITY COMPANXY ©F. GEO. 1. WOOSTEN.
Woonnurr, Qircu t Julge:

1 The testimony fn thix oase s vory greatly confileting or very much of it
AR 14 not entitied To creRit, alther bocause, In my nplnlnn’t[ho wiinesses cXAR
- i pate theleasserted achlovemenis, errancons] »tate the time, or destribe
- r:".uoulthlgh Al oot in f ctembrnen the patented invention, nrrefer to

eride or I nperiect rndes O Imitate the * Magic Ruffio™, which appears
10 have bren opularar My Whon, accordliog to the evidence, ALY

y wore seeking to compets with those enguged nl » manufacture.
frer A Iahorious examinatlon the evidence my - onelusions are:
ret. the patenters wero the first fuyentors of the plaiting attachment
nifoned in the patent described lu the bl of complalut, and on whioh
b the sull I8 founded.
nd. the defendant has tnfringe) the rightas of the complainant, as
ees of the sald pate alleged In the bl of complaint, by Lhe us
of & plaltiog attschment embracing the xaid patent lnveniion v
1 Thrrd. the sald patent Not Yold on the ground that there was any
traodalent misrenresentation in ‘he specification aonexed to the pateny
Xo such fraudolent misrepreseniaiion s proved. Nor In the patent vold
ul ;,n. e gronnd that the fnvention was not the Joint Invention of the pats
i enters, Tho teatinouy proves auch Jolnt Invention most clenrly and (s
p ¥,
J viet {o was no such salo of the patonted machine or apparatus (wo years
peforg the up) Heation for s patont as ronders the patent vold. An Agrocs
) ment for the transfer of the lnvention forihe Jolotbenent of the Inventor
K and thoke wlo will adsanes money for the manufactiure or aso r £ the mo.
q chines favented, not eareled 1nig execution, snd unaccomoaniod by any
uhile a=e of thy muehine, but belug prospeeiive In fts charactor, N0t coms
1 mmmu‘u“‘ld nn:l‘l'::"hl,:llg,::w sald Lwo years, docs not ln my opinfon aftect
walldiry o »n .
wl'-“onnb. 1 find no ground upon which o hold that a corporation, orentoll

I 1 by the Jaw of a Sta‘e without the limirsof thils federal Judlelal disteiet mas
pot maintaln & sult here for an (nfeingement of thelr rights commitiod
Y e

ro.
o conclnsions necossarily require a decree In favor of t L
“.‘;?::cunllng 10 the prayer of the bill AL
[t'1s obvions that the defondunt hax introdooed testimony which was not
admisaitle as a defence, relating to tie knowledge and uke of the Invention

_"o 'S by persons not named {0 the answor, to sume oc all of whieh objuo 1ok Wan
=i made by the complalaant on the ta ingof testinony. T havenot, however,
- regarded the objection In wmy contlderntion, bocauss the briers submitted do
,' | pot {nvolve a motlon to strike out such testhmony, and my coneluslons aro
v thorefore founded vn all he proofs.
& Lot a deceee be entered for the complaloant awarding the rellef prayod
i 4 for.
b ; ——
I Inventions Patented In Nangland by Amorloans,
[Complled from the Commissioners of Patents' Journal,)
From July 19 t5 July 21, 1573, Inclusive.
i prsTeinuTING FLUIDS, BT —C. G, Wheeler (of Caleago, 111.), London, Bng.
Lire Prusuevenr.—E. I Coyswoll, New York city.
spixsNG Woor.—J. G. Avery, New York city.
y ! NEW BOOKS sND PUBLICATIONS.

ConINEYS FOR FunNAces, FinmeE PLACES, AND STEAM
Borukrs, By R Armstrong, C. E. No. 1 of * Vun Nos-
trand’s Scieuce Series.” Piice 50 cents, New York:
D. Van Nostran !, 23 Murray and 27 wurren Streot,

We are pisased 1o see an 1ssuc of handbooks on practical subjeots gom.
menced with 80 excellent o specimen 98 the work before us. The ehimney
has always been the bullder’s puzzle and the occupler's torment; and some
practical, well Zigested reason ng oo the subject, by o thoroughly eapable
writer, will be found in this neat lttle volume. The reputation of the pul®
Usher will gaarantee the contlnua.ce of the series with slmilarly excellent
i treat sue.

) Tae CANADIAN OrNtTHOLOGIST, & Monthly Record of In.
| formution relating to Cupudian Ornithulogy. BEdited by
i Dr. A. M. Ross Prica 15 conts per wouth, T'oronto:
1 Willing and Williamsun.
An excellent little magnzine, entertaining to many who live beyond the
borders of the Brittsh Provinces, It appears to bo wreltten by contributo:s
wellversed (o the most oteresting branch of natural history.

Tue Art ofF SzooTIiNG ON THE WixG, w.th Hints and
Recipes for the Use of Sportsmen, By An Old Game.
keuper. Price 75 cents, New York: The Huandicraft
Publication Company, 87 Park Row.

A practical and well written handbook, especlally adapted for the nse of
young sportamen, as it gives sonsibie adelce on the manipulation of fire
arms aud the ruler and etlguetie of the deld.

g Hecent Dmerican and Loreign Xatents.

i Lnproved Metallic Clasp.
y Charles Marshall, Lockport, N. ¥ —Toe object of thisdevice Is to for-
plsh roady and convenlent means tor bolding or suppurilng drawers or
) overalls when a button falls, for hanging up hats and other arifcles of
clothing. or for supporting ladies” drosses, etc. The clasp Isattached tothe
article by patting the teeth against the cloth to be fastened. when the
slide Is tarned ouo slde, sod then back over the teeth There is a slight
spring to the slide, walch holds it L place and makes the attachment -
cure. As manufactared for use, the clisp docs not cxceed the welght of
au ordinary metal button.
Improved Sewing Machine.

John Albert Smith, Columbue, Oblo.—Tuls fmprovement consists In a
new combination of machiuery, by which rotary motion is imparted to the
shuitle. A rotary disk for carrying the shuttle carrier is mounted on the
end of the pulley shaftand s arrauged with its face, 10 which the carider is
pivoted, 1o the plane of the needle, 50 that the carricr will pana tho needle
close Lo 1ts side, sultably for passing the suuttle through the loop. Tie
cirrlar 4 eona tered £o 18 by & aln walch Is Gited luto the diek %0 as to tarn
thereln, sad 18 gonnected by a universal jolot with a rod, which 1s Mimilariy
Jolnted to thn frame 8o that it can awlng = (th the pin around the axisof
the shaft, but not turn ltacif,and thus prevent the cairier troa turniog ss
1t awiogs around with the diek.

Tmyproved Harvester. sy AR

Rigla . Calstor, Canada.~This invention has for Itsobject to
m:;:;.mv:m by means of which the table or finger bar may
b ralsed, when desired, by the advance of the ine, thus dispensing
with the ordinsry levers and Keeplog (he machine free for the operation of
the solf rake.

s

Improved Hog Trap.

Asron 1. De Vore, Talklugton Towuahip, 111 —This Invention (s anim.
provement in & erib or stocks fur holuing or conflaing nogs The bottom
taslfnes downwardly toward thi head lock and f)ls conslderably bolow the
front besm, 30 &8 Bt L6 8T0rd & f00L rest by which the bogs can push oack
and pull out uf the lock. ¥or small ahotes & secondary pen or erib is ar
raaged 16 tho Large one (0 CORLTACE the space sultubly for them.

: Improve ! Washing Iluhlu_.

Improved Manufeture of Waddivg.

Andrew Cham'ers, Providence, I, ) =1t fu grojosed (o manafacture
waddings of old celaines, and 01her Part cotfon spd part wool goods, b:
oleking the stock Into sufficlently fne and soft particies to form a soft fine
Iap.and then passing it directly from the machine In which It s made
through a bath composed of & solution of resin, canstic poda, andalso col-
oring matter. . he solatfon saturates the lap thyongbont and secures the
Aber 40 as to make ax good sud strong an article as the ordinary long Aber
and yet Aoes notinjure the nber in respect 1o the Hpht, crlepy nature whicl
It 18 necossary for all good waddings Lo possess, It 1s slso proposed (o ap
vly & dressing of plaster of Paris to the surfaces of ihe wadding as It
passes out of the bath, to glaze 1t and prevent {1t from stickivg, by passing
{t between a conple of boxes contalulng the plaster, and braghes for throw
Ing It on the wadding sa It pusacs along. The clslms cover both the man.
ufsctured article and the mechantem by which the wadding fs made,

tmproved Clothes Dryer.

Almeron Graves, Roscoo, 111,=The central vertical atandard upon which
the dovice for dry{ng elothen rovolyes hoy fect pivatedtoa sliding sockel
collar ind binges, The bracea are also At thelr upper ends pivoted to »
almiiar socket cullar, which moves loosely tpon the vertical atandard.
‘The lower ends of the foet are made fant fo the ground by sulrable jIns
driven through loops. The number of braces {» equal to the number of
foot employed. A serles of acmloyertical braco ayms, which at vholr bham
are pivoted to a socket collar smilar to those aboye deeifhed,fuin s a base
for the dryingapparatus, These brace aima are also at thelr uppor ends
plvoted to an vqual number of yadfal syms which also ore nt thei inner
onds pivoted to another sim Jar socket collar, Tho whole series of arms
are provided with a network of ¢lothes Mnos, Cords pass aver pulloys
having thelr onter ends attached to one of tho radial arms at opposite
sldesof the dryer, andare used to fold up tho dryer ke sn ombrells.

Improved Dovice for Manafactuving Jowolry Bases,

Shubaol Cottle, New York ofty —This Invendon conslsta In a pecallarly
constructed former combined witn a ale banisher and mandrel, A blank
his s bottom and barrel at a sharp angle to each other, The former Ix
made in scotions. The female dlo In made with a detachable bottom for
conventence In removing the blank, and with a shouider In fts cavity,
leaving a space around the barre] of the blank, when sald hlank (s inaerted
(o sald die. A planger s made with a kquare edge, and arecesshaving o
rounded angle. The former (s placed In the blank snd the blank Istose ried
within the shoulder of the die. Tho p unger Is thon brought down upor
the edgo of the barrel of the biank, turning the safd edge fnward over the
tormer, producing the Liank, The blank 18 now placed inaho'low man.
drelyand while the mandrel ‘s being rotated Ina lathe, a burnisher Is held
ngainst the tarned over edge, which I thus pressed down upon the forme:
nutilithas s aharp angle. The blank s now taken out of the mandrel, and
tha middle sectlon of the former 1 removed, pnd subsequently the others,
after which the botrom s cut out o as to produce o blank which consisty

if three curyved strips, two belog horizoutal, and the other, which connects
them, vertical.
Improved Tobncco Transplanter.

Clement E. Batea, Sonth Deerfleld, Mass. ~Thisinyention has for{ta ob-
Joot to furnish an {mproved machine for transplanting robacco plants, In
naing the machine, one of the pans, a nuwber of which have been orev -
oualy suppled with plants, {s placed upon the upper plitform, the handle
& grasped by the loft hand, and n lever p shed forward sothataplant (x
dropped through a tube (0 reat in s cup formed by plates. Te Inatrument
s then pressed down upon the ground and the lever drawn to the rear-
ward. This forces the plates ontward and cdgewlsg throogh the saoll, and
at the same time moves the paddles inward and sidewlse through the sofl,
preasing safd soil around the roots of the plant, The Instrument s then
ralsed from the ground, the lever pushed forward, another plant lnserted
In the tube, and 5o on.

Improved Vise.

Dantel S. Coe, New Hartfora, Conn,, assigoor to Chapin Macrine Com.
pany, of same place.~This Invention has for ita object to furnish an tm-
proved bench vise. Upon the Inhor ends of screws are secured small gear
wheols, the teeth of which mesh into esch other, s> that by turning the
right acrew the Jeft acrew will be turned (o the opposite dirsction, and the
two screws will work together to carry the movable Jaw back and forth,
exactly parallcl with the staffonary jaw.

Improved Dress Protector.

Adolph Herrmann, New York ¢ity.~This Invention {a desigred to furniah
an improved dress protector which shall be so consirucied that when an
edge becomes worn 1t may be reversed, and thus made to do doable sorvive.
The loventlon consists In foldlng the material tongitadinally so that fts
edges may meet or overiap each other along the central loe, plaiting it
tran versely, and securing the plalts by two rows of stitching about egual-
Iy distant from the edges of the protiector and from cach other.

Improved Jron Rallway Tie.

Charles W. Gulick, New Brunswick, N. J.—This {rvention furnishes an
tmproved cross tic and fastening for rallroad rails, which shall sopport and
firmly secare the ralls in place. The loveation conslsis lo wrought lron
les for railroad tracks, having transverse Sengea formed solld upon them
to form grooves to recelve the ralls, and haviog holes formed through them
to recelve the clamps.

Improved Dies for Plain Floger Rings.

Gearge Krementz, Newark, N.J.—This Inventfon s an improved device
for enlarging and fin'ahing plaln finger rings. The lower or atationary die,
which has a hole formed through {t of such a sfze as to allow a plunger ¢+
pasa through it freely. In the upper end of the hole s formed a rounded
recess Lo recelve the ring. The planger s made tapering or conleal, and
with Its upper part of exactly the size required fortherieg, Upon the upper
end of the plunger Is formed a tonon to enter & hole in the lower end of the
holder, by which the said plunger s forced throogh the ring. In uslng the
device the ring Ja placed (o the recess of the die, and the plunger Is forced
through 1t by the holder, bringiog the ring te exactly the required size, and
leaving It perfectly true. The samefnventor hasalso patented an lmproved
mode of making plain foger rings without & Jolut. The luvention conslats
In two sets of dles for formlog & jolatless ring from a solld ring plate.
The half round rlog plate (s 114, rounded side downward, lu the faring up-
per end of the cavity of adic, and the plunger brought dowa upon It, which
forces it Into the lowar part of the cavl'y of the die, giving It asomawhat
conic+l form, and producing the conleal ring. The latter is pluced, larger
edge dow.ward,In the cavity of the die, and the tapering part of the plung.
er forced tnto it, which forces the smaller edge of the ring outward, while
the taper of the cavity of the die foroes Its longer edgy fnward, and pro-
duces a ring convex upon {ts loner surface and balf round upon Its outer
surface. The ring may then be fnlshed, eolarged, and slzed [ the ordinary
ananner.

Twpraved Peucil Case.
Samuel 8, Rembeort, Mewphls, Tenn ~Tuls (ovention isan Improvement

Johu W. Conroy, Terry, Mise~By sultable constr by adjnsting &
an*, & Jolnted rabbing board may be hield ap aeatnst & corrogated cylinder
* with any dsslred prasaurs, 0 Ehat- the sald oslinder may carry the clothes
© mlong the rubbing board, and &L e same tme rub thew, (hus wasnlng the
 clotiies quickly and tho 0aghly.
i tmprovod Rotary Hog Nerapor,
 Dobart Pyfe, New York city.—(his laveution consiats of a rotary scraper
 with bludes adapted for scaping 08 the batr, bristles, ete., of scalicd
Bozs, with handies by which tahold It when 16 a revolving, and a Jotnted
& worked by & paliey or other drivirg gear. 1t Is very slmple
sald 10 be usatul and convenient fn sction,

FEN Jmproved Self Clesing Foucet,

¢ Beinckminn, Now York city ~This {nvention rirtes to Im-
ts on faucets of 1he Klod Baving swivel d scharge tub s, which
oun position, are clon:" and m'..u:. ontfiow of water,
p‘l& - positiun they communicate with the water anpply,sre
o w water Lo fow oot, Whenever IL (s dealred 10 have the
 horigontal tube fs turned by band to open (he aperture,

8 DOOEARALY | DUL BR 800D 8 IhIs tube 1s let o, the
ko poraddibaplic it the ‘

in calendar pencli cases; and conrists fo providing the caso with a perfo-
tated cap and & scalo of Mues) measurement, whereby tho same s adapted
to be spplied to proclls of svy length and to be used as a rule or measure o
determinlag the length or other dimonston of any object.

Improved Machine ftor Sawing Laths

Alexander Roduors, Meskegon, Mich ~This lovention consiata of a gang
af clrcular saws on & horfzan‘al arbor, In different sizes, with an Inclined
table and feed rollers 50 arcanged that Jaih and other 1Ko stufl may be
sawn obliquely 10 the sides, 1o prodacs bevel edged sirlps by saws on s
horfzontal sarbor. The laventlon also conslsis 0f one or more feed rollers
made alightly conleal, and provided with apiral ribs arranged 1o force the
pleco to be sawn (0 the gulde aud keep It thore, as well as to feed It to the
awe.

Tmproved Glave Fastenlug,

Horace P. Carver, Mlaghamion, X. Y.~This luyention |8 intended to pro.
duce & new fastenlng for Kid and other gloves, and (1 conslaia of & pin aps
ported firmly by the profecting parta of a p'ate altached to ove side of the
glove, which catohes between colled parallel springs of a plate attached to
the other slde of the glove, ao that they, fr comblnstion with the sotion of
the suppurting slde plate of the pln oo the etids of the apringe, Srmly hold
the parts together,

- —

Improved Adinstable Seaffold. =
John 8. Tilley, West Troy, N. X ~Far .M‘ the scaffolds of ﬂg
plasterers and eciling decorators, high or lew, secordirg 1o 11 e it
the room, 1t 18 proposed Lo have sho*t lmﬂotaﬁmﬁmnup.
with a vertically sdiusting «tandard fo each Bead Bavicg o fastesing to
hold 1t at any hight,and having s couple of plates clamped to L ?‘
-1de near the top, #0 (bat they can e readily adjasted (o fom L with
stondard, 8 T berd whereon the ¢caffold tcorde sy rest w..'h,
a8 10 the oase of Aecoiatipg cellioge, It 1s Sestrabla 10 bulld | ‘
by Inylog th scafiold boards or planks, rxtendlog from one uﬁz
another, and arearged edgewise to suppert (he scaffold boards. Inord
pack the benchies the legs are Joinied 1o 1hem Ao i Lo foldover onthe
Whon 16 tse the ends of the legs bear agalnst the walls o: shoulers of
notehes, and 4o transmit the force directly from oe to the other without
(bjury to the joints.

v
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Improved Box Beraper. LA
Abratiam Teater, Brooklyn, X, Y., arslgnor to himself and John Cnlb.-v
ham, of came place. —This Invenflon lns for (e nbject Lo conatrucin soraper.
whieh s ured on packing boxes ships, ete., with a movable blade, so that
the same may bo sharpened wlien worn,and adjuated 1o a soitable angie for
ase 10 any desired position, The invention consisis fn pivotiog the blade
to the bifureated handle of (he fostrument and In connecting it therewith
by menans of & plyoted braco, 10 that it can be swung (ato suitable posfiion
and riglaly held therein,

Improved Tovalid Bedstend.

Joha Roninson, Madison Station, Miss~This Invent’on copsiats of an
(mproved bedstesd, which ta 80 constructed that the head part of the bed
hottom may be ratsed and lowered gedtly and gradunlly to any desired
extent, no a8 to change the position of the parson lylog upon the bed To
ihe head parts of the slats fs sccured & oross bar, to the lower slde of the
ond+of which are attached aockets to receive (he upper end of rods, the
Jower ends of which are pivotad to nute, through which pass the end parts
of another rod, upon ona half of which I cut & right screw thread, and
u on the other half a left serow thread, 8o that when the latinrrod Is turted
in one direction the nuts may move toward each other; and when the sald
rod 1s tarned In the other direction, the sald nuis miy move from edch
uthor, thus lowerlog aud rmising the hoad part of the bed bottom ss may be
inslred,

Improved Metal Window Sash.

John D, Moran, New Yurk city.—Thi« fnveation consists {n making the
oval headed T abaped moldligs for show windows by firat forming an oval
or ssinbelliptiesl bar of lead with s groove {n the it side for the base of
the head of the moldine, Ly forelog the head throngh a die of saltsble form
in the manner of forminz lead tubes. Second, In drawing the aliver plated
cover of sheel metal upon the said lead bar, by (ireing a flat strip of the
covuriog metal and the lead bar through a die plate toget er. 1hird, o
solderiug the | on bar which constitutes the vertieal portion of the T to the

¢ dbirby heating one edze of the tron bar in s bath of solder and tinnlog
it at the same time, and then laylag the tioned and heaten edge in the
groove of the lead bar, whereby thoy becotne united, the fron bir heating
the léad bar sufliclantly to cavse the unlon of the lead with the tianed sare
faco of the lron whon they picome cool. Fourtn, In muk'vg a cheap bar
or mol llag for taferlor work, where ¢h : plated molding will be too expen-
vive, by nalting the lead 10d metal bars, as above described, without the
plated metal covering for the lead bar.

Improved Mirror Holder.

Willfam Simpson, Berlln, Canada.—The object of this nvention Is 1o sup
ply a neat and simple deviee by whicha mirror may be sospended at any
Jeefrable Inchnatlon toward the wall. The [nventionconsistsof a Vshaped -
holder, of strong wire, beat forward and attached to the sides of the frame
of the mirror In such & manner that the same may be (nclined at pleasare.

Improved Apparatus for “craping Hogs.

Orison McNell and 2eter W. Dalton, Jersey Clty, N. J.—Thls iaveation
cousists la an arrangement of carrylog rollers with scraping blades anda
chaln, the lact belog used for drawing the hogs overthe rollersand between
the blades.

Improved Heating Stove.

Jacod L. Ring, Mt. Pulaski, [1L.—~This fuvention consists in a 3ove! mode
af combloiog the maln parts of a heatiog stove. A 1 wprizht tube
extends {rom beneath the stove hearth {nto the hot alr chamber, which Is
surn unded by the drum, leaving a space between the two, from which the
smoke and gaseous product pe to the chl ¥. On top of the alr
chamber Is a perforated cylinder d by s cap, sur ded by a perfo
matedring. Alug is on this ring, by means of which It s turned to allow
the discharge of alr from the chamber, The alr tube may estend tp from
the hot alr chamber and conduct a current of bheated alr (0 any part of the
dwelllog. It s surronnded by the fucl 1o the fire box, and an active carrent,
through It and through the chamber, Is predoced by the iat heat to
which it Is exposed.

Improved Paper File.

John F. Winter, Brookly.s, N. Y.—The ohject of this Invention s to fur
ulsh an improved psper file for blading letters, bills, newspapers, pamph
lets, sheet masie, ete., In 8 simple, elegant, and quick manner, withont tean
Ing, defaclng, or otherwise {ujuring the papers or documents. This ‘nven-
tion conslsis of a square, round, or polygonal plece over which stilugs are
longitudinally hed In r, which, 1a conmection with
lateral binding strings placed overa grooved or recessed part of the main
plece anil a thread and needle, bing the sheels (n a manner similar to that
of bluding books,

Improved Cotton Gin Knife Roller.

Thomas I1. Rusbon snd Willlam Dobson, Bolton, England.—This faven-
1om consists In & cotton gin kuife roller provided with blades haviag two
or more asgles arranged In Une with csch other ta the direction of the shaft,
thelr inclined partabeing parallel to each other,

Improved Sap Protector.

Heory C. Cole and Edgar D. Sabia, Wallingford, Vi.—The object of this
Inveation is to provide means for protecting maple sap, as It s caught o
buckets from the tree, from snow, raln, leaves, eto; and 1t consists In &
screen or cover attached 1o the tree and to the sap buckel, snd covering
ihe Iatter.

Improved Toy.

Laurance Dryan, New York city —This lavention s & toy for ehildren,
which will furnlsh not oaly t bat sand 1t st In
what is Known as the “child's whe 1 ranner ™" combloed with & whisile,
tho wheo! belug made to operate and dlow the whistle as the ohild pro-
pola it

Twproved Apparatus far Molstening the Awtmesphore.

James G. Gasla , Biddef i, Mo.~For mels eatag the atmésphere In
wearing and other rooms, It {4 proposed to employ an atomlizor, alr cham-
ber,and condenslong punp, a water olstern, reservolr, and an sutomatic
apparatus for suppiylag te elstern and the atomizer from the reservolr
regu'arly aad aaltormly, 10 be expellod to the atmorphore by the alr from
the Alr pressce chamber, In which It Is condensed by the pamp. In com-
bluation with the reservolr Aud ciatern Iy & flter to separate frown the
WA or any solld particles that might obatrnet the pipes of the stomizer
Also to purify it,  The pump will, \n practice, be ren by power, and as many
stomigers will bo applted to 0an alr e amber wud c'sters as may be
) dud by 'he capacity of the 100m to be charged.

Tmprovod Machine for Catting Tobacco. 5
Francls 8. Klouey, New York elty~ This Invaation has for its odject to
furmish an toproved machioe for ¢uatil § tohaocon, e rame belag con
stragted with a slagle Xnifs workiag upon tuelined b %, and op Tug
with a slidiog sbear ot Bpon the tabacce, whieh s placed 18 a box with
aldea at right angles aud bottom parallel with sald kaite,

tmprovod Die for Making Watch Case Caps and Backs,
Siten O, Lowly, Drooklyn, N. ¥ —This lavention couslsts of & dle of the
osual form and ma eclal, but having, tostead of a fat surisce, an elova
tioa, whlih geadually lacresses frowm the elrcumlyronce toward (ke conter
adjusted to the elasticly of the gold and the thickaess of \he covers, pro
duclog & perfeetly 8.1 even plane, more accurate \han If spun out. It {s an

tmporta 8% WPV CRABL In e Sanulaoiwe of gold saps axd becks te
watchea.
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Tmproved Doublo Acting Fovoo Famp.
Jehn P, Flanders, V to htmselt, KN, Hayos, of samn
soe, and 11, M. Miteholl, Rarlington, Ve.~The eylinders are arrsngedon
each side of & wide Bed frame, atd botween (hem auction pipes Aro ar-
ranged, rising vertically from the well anil counected to the eylinders by
norfzontal branches at the upper ends ahove (he eheek yalves, Your dis
charge plpes rse vertically & short distance above the eylinders, and there
continne by carvea abore the check valves Into & discharge box at the
DOttom, where the check valves are arranged to prevent lhe'haet How.
Theto plpes support the discharge box and the alr chamber,  For packing
tho plstons, the barrels in which they work are divided In longitadinal
parte with lap joints st the edees, s0 that they €an contract and expand a
Hittle without opening seams (or the escapo of water. A small annalar
channel surrounds the barrel, {n which s maintained & high degree of
pressure by water admitted through a pipe connection. To hold the barrel

> 1o posttion snd allow them to bo free to expand and contract, notches aro

formed in theshell tn the exlinder, and lugw in the barrels, which projeet
nto the notches and hold the Dbarrels agalust the end motion,
) Improved Table Dish Siannd.

" Fiorian Grosjesn, New York clty.—The easentlal teature of tho Invention
" fa 8 stand or tray for dishes, of which (ho top or plate s composed of
" metal with & porcelatn cover or 1, the I belng to conceal tho

fros or give It a fine finlsh, and form the gronnd work for fine pleture orna-
mentation by the decalcomanic or other process.
Improved Stap Valve,

George W. Eddy, Waterford, N. Y.—This (nvention relates to that clans
of stop valves In which two disks ate arranged to move forward and back
ward at right angles to the water channel fn a chambor through which the
channel passes at opeulngs on opposite aldes whereal the seats are formed
for the dlaks, and on which they are caused to press tightly when moved
upon them.

-,

Improved Egz Carrier
John A. Beam, Californls, Mo.—Thia fuvention contists of a strong wood
Dox io tem compartments, or tiers of paper cells, adapted to hold an egg
upright, on the large end. the cells belog formed of a paper cylinder and
pasted or otherwise fastened together at the aides, Detween each tler of
tae cells, Alsd detween the upper and Jower tiers and the box sides, are
cnshions to soften the shocks. The rows of cellaalong the sides of cach tier
are protested from the shocks aguinst the slde walls by springs. The sides
of the box are provided with projections, which prevent the box from rest-
ng on them, #0 that tho oggs are sccured agalnst Iying on the sides while In
transit. Some of the end projections of the case constitute handles for
handling 18,
. Improved Horse Power,
William Glifillan, Spefer, Minn.~Tho objoct of this Invention Is to furnlsh
» horse power for thrashing grain and other purposes, The cogs of a bed
wheel are on the upper slde and engage with vertical (nternnl and external
gear wheels,which are on a borizontal cross shaft. The power is applied, to
& revolving frame attached 1o the cross shaft by stands, by means of levers.
arms connect the rim of the frame with the central eap. Traverse wheels
attached to the frame revolve through slots in the rim of the frame and
rest npon the top of the bed wheel, and thus prevent frietion. The (nternal
part of the yertical wheelsengage with other wheels. The exterfor coge of
the vertical whee= engage with the cogs of the bed wheel, and thus impart
motion to the central vertical shaft.

Improved Washing Machine.

Moses L. Hawks, Kinderhook, Mich.—This {nvention has for its object to
furnish an fmproved washing machine of that class (o which the washing is
done by passing the olothes back and forth between rollers, and which shall
wash the clothes quickly and thoroughly and without fnjuring them, and
withont becoming clogged. A large upper roller {6 corrugated longitudi.
nally, and to it Is attached the crank by which the machine is operated.
Four smoall rollers are placed beneath the large roller. By sultable con-
struction, ns the clothes pasgs In, the upper roller and outer emall rollers
yield #0 as to | th ves Lo the thickness of the clothes. As
the latter pass out, the outer small rollers upon that side yield, thus pre-
venting clogglng. By proper devices the machine is held (o the tub in
which 1t s desired to operate,

Improved Washing Machine.

Jacob Sheffler, Deselm, [I.—In uxlag the machine, the clothes are placed
wpon = false bottom aromnd a rolating vertical cylinder. The handle Is
grasped inthe left hand toappls precrare, and a vertical roller,held between
pivoted dars, to which the handle Is attached Is revolved with the right
hand by mesns of the crank. The cylinder holds the clothes out so that they
will be {n proper position to be operated upon by the roller, the flange of
the sald cylinder pushingthe lower part of the clothes [n benesth the mass,
$0 that they will be contiouoasly turning over. The outer part of the bot-
tom, s It Is rotated by the roller, moves faster than the laner part, 8o that
the clothes will b2 rubbed as well as pressed.

Improved Last Block Fastener.
Dsvid Huard, Asaland, Wis.—This laveution consists of a clasp-lke fast-
eaer, pivoted to the maln block of the last, which closes over the other
block {n connection with pin fastenings of the same.

Improved Water Elevator.

Sylvester Bennett, New Orleans, La. —~Thls Invention conslsts of a station-
&ry case in the form of a hollow foverted truncated cono, lnside of which Is
s revalvisg toverted cone with one or more spiral fanges extending from
bottom to top, and sppsratus for revolving the innercone for ralsing water
short dist inlarge q fes, for dralulng purposes and the like.

Improved Sced Planter,

William J. Saffery, Bremen, Ohto.—~This Invention conslsts in combining
& furrow opener, s seed droppes, a rolling coverer, and a_guano or manure
dropper, #o that, between the seed sud the guano, there will always bea
mﬂ Isyer of fine dirt 1o prevent the destruction of the vitality of the

Improved Pump.

Charlie D. Rathbone, Belpre, Olifo.~This tnvention consists of s novel
construction and mode of applying s bush or lUnlng of glass or other hard
and durable wearing substance inthe pump eylluder or atock to sustaln the
wear of the sucker or pump barrel.

Improved Hed Bottom.

Jonathan ¥, Tsylor, La Cygne, Esnsas.—Thls invention consists of two
Ppalrs of bars about half as longat the bod, xed at one end on s transverse
pivot at the middie of the bed, one palr extendiog to the head and tho
other Lo the foot,and connecting with croms bars theroat, Ono cross barat
the head and one at the foot are each connected by several tenslon Birapn
of strong flexible material arranged above the pivot, and suficlently shorl
o snpport the arms and cross bara, and any welght thet may bo placed on
them sbove the horizontal plane of the pivot. At each end there (s o stop
bolt which Hmits the hight to which the end may be rafsed, and (hiy pros
Yents the other end from falling too low. In conncotion with the abovo aro
the arms provided with springs at the plyot to Increase the range of the
springing action of the bottom,

: Twproved Floor,

Levi 8, Wood, Marion, Iowa.—The objoot of this fuvention Ix to provide
mesns for streogthening foors, roofs, ote., and 1t counista In truss rods
passed through the Jolsts of the floor or rafters of o roof in combination
with bridge blocks Otted between the Joleta on one or both aldes of ench
rod. Kutdon the rod are turncd up, glylog tho rod any required dogron of
tension, and binding the blocksand joints Ormly together,

Improved Sharpening Mueliue,

James P, Eealy and Joseph Blgney, Bridgoport, Conn, ~This Invention is
& machine for dressing 1athe centors, and consiats of n traversing grinder
Actuated by su sulomatie fesd serew and placed In & frame adapted for be-

RE stpported Iu the tool post of & lathe,

Improved Equalizicg Attachment or Plows,
“k: Kingand Willlam M. Hulse, Palinyrs, I—This toyention con-
008 In ne w“‘ metallic loop attachment for holding the cqualizing
Spparstus , plow, and also fn applying & gusrd barto the chalns uaed In

Tmproved Fivoproof Shutter,

Toano 8, Mattlor, Jorsoy Clty, N, J,<The objoct of thin invention is to pro-
toat bt ldings rat Are, and 1t conslata o motallls shleld componed of
slding sections formed of an taner and an outer sheet of metal secured to-
gether at top and bottom by plates, The sections are confined In grooves
on the inner sldes of the castngs, ench section having Krooves of its own.
Across the top of the shiold, beneath the cap of the oornleo, I shaft bay-
tog a pulley near each end, over which are conls attachod ot one end to the
lower soetion and at the other ond to » welght, An Inwardly projecting
Nange axtonds from oach sectlon Into the groove of the adjacent section,
#0 that, when the lower seotion s raised, [ts top strikes tho flange of the
noxt abave and ralses that, and so on, oach section belng rlsed by the see-
ton below, s that all may be securely packed beneath the cornice and
back of the fricze plate, The welghts are fntended to balance the sections
1o that position, At night, or whenever there le danger from fire from the
burning of adjsceut bulldings, the shield s dmwn down, thua forming s
fire protector to the window or door,

Tmproved Waste Removing Device for Carding Machines.

George W, Coaner, Darby, P'a ~This Invention consiats of abrush and af
endloss carrler for 1t combined with the burr box of a carding machine, in
sush manner that it brashes out the burre, and, by Xeeplog It clear of
them, prevents it from Dlling and the burta from overflowing upon tie
maln card,

Improved lInsect Destroyor.

John A. Finney, Nashville, Ohlo.—~An axle 14 tarned by drive wheels,
and by sultable goaring actustes an endless belt which carries the lusects
forward., From the belt the Insccts drop Into a hopper placed beneath a
roller to recelve themw, and which has a slot or opening In its bottom,
through which the Insects drop into the angle betwoen the revolviog axie
and theroller, whery they arecrushed and drop through an openiug In the
bottom of the box to the ground. A reél operated by the advance of the
machine pushies off the Insects, As the reel arms come [n contact with the
plants, the ends of the hammer handles slip from a stop bar, and the bam-
mer heads aco drawn by springs agalnst the reel arms with a sudden blow,
knocking the (nscets from the plants upon the nclined spron whence they
pass to the endless belt.

Improved Dredging nod Ditching Machines.

Hyacinthe Gonellaz,Vermilionviile,La.—In the dredging machine, a buck-
et wheel and dlschargiog pan similar to those represented lo patent of
same Inventor, No. 120,213, dated August 6, 1572, are arranged so that the
wheel mounted at the bow of the boat revolves (n a plane at right angles
toIt, and delivers the carth at one side, and the pan carrying it {n the same
direction delivers it on the bank of a caual or river. They are by virtue of
such armangement speclally adapted for dredging rivers and canals, In this
case also the colters used for cutting and loosening up the earth prepara-
tory to the takingof {t by the buckeis are arranged on the advancing side
of the wheel, and 80 inclined a8 to draw the boat forward at the same time
that they loosen the carth, The ditehing machine, the subject of & sepa-
rate patent, conelsts of a series of Intermittingly rotating colters preced.
ing a rotating wheel with sy or bucl behind which 1s a recelving
and discharging pan, bined (n a portable machine, and provided with
operating devices, all 6o contrived that, as the machine advances along the
ground, the cutters loosen 4nd even up the ground, the buckets ralse and
discharge it into the pan, and the pan dlecharges it on the bank at ono side
of the diteh,

Improved Furniture Spring.

Willfam T. Doremus, New York city.—This lnvention has for [ts object to
furnish an improved spring for application to other parta of a chalr, spring
bed, or other plece of furniture where a yleldi fon Is required
Upon the lower side of one edge of two plates are formed Inwardly project-
{ng flanges, {n which are formed a number of holes to recelve the screws by
which they are secured in place. In the plates are formed holes to recelve
the bar, which has a pin in a recess formed in the upper side. A rubber
block, of any sultable form, Is interposed between the plates, through
which 15 a rod which forms the hinge, and which {s provided with a nut to
regulate the tension of the spring. The same (nventorhasalso patented ano®™
ther form of chalr spriag which consists (n flavged plates, hinged together
by a transverse bolt passing thirough suitable lugs. Aun india rubber block
15 placed beneath the axls of the Linge. These are only two patents out of
more than one dozen applicatiors, all of which have been granted to Mr.
Doremus through the Sclentific American Patent Agency within the
past five weeks,

Value of Patents,

AND HOW 70 OBTAIN THEN.
Practical Hinis 1o Inventors,

ROBABLY no Investment of s small sum of money brings a
greater return than the expense incurred in obtaining a patent
even when the (nvention is but a small one. Larger lnventions
are found to pay correspondingly well. The names of Blanchard,
Morse, Bligelow, Colt, Ericsson, Howe, McCormlek, Hee, and

V@) others, who have amassed lmmense fortunes from thelr tnven.
tions, are well known. And there are thousands of othess who
have fealized large sums from their patents.

More than Forry ToousaxD (aventors have avallod themselves
of the services of Muxx & Co.during the TWENTY-SIX yoars
acted as solicltors and Publishers of the SCIENTIFIO AMERICAX,

They stand at the head in this class of business: and thelr large corps
of »wistants, mostly sclected from the ranks of the Patont Office: men sap-
able of rendering the best servico to the inventor, from the cxporience prace
tically obtained while examliners In the Patent Office: enables Muxy & Co.
to do everything appertaining to patents NETTER and CHRAPER than any
other reliable sgency,

HOW TO ’, This ts the closing tnquiry In
= nonrly evory lotter, descril lng
OBTAIN am fome Inyention which gomos
to this offlce, A positive nns
swer canonly be had by presenting o complote applieation for a patoent to
the Commissioner of Patents, An applleation consista of a Model Draw-
1ugs, Potition, Oath, and full Specifieation, Varfous ofulal roles and fors
malities must aiso bo observed. Tho efforts of tho fnvontor to do all this
busiaess himself are generally without succoss, Aftor great perplexity and
delay, ho Is usnally glad to seck tho ald of porsonn exporienced in patont
business, and have all the work dono over agaln. Thoe bost plan Is to rolloft
proper advice at the beginning, If the partios consulted are honorable men,
the Inventor may satsly confide lin idean to theni they will advise whother
the improvement {8 probably patontable, snd will give him all the direstions
ncedfui to protect his rights,

How Can X Best Socure My Inveution ¢

This 15 an Inquiry which ono Inventor naturally anks another, who has bad
fome experience in obtalntng patonta. Ils snswer generally Is as follows.
and correct :

Construct a neat model, not’ over a £00t in any dimonalon—smaller if pos
eible—and send by express, propald, addressod to Muxx & Co., 37 Park I2ow,
New York, together with a description of {ts oporation spd merits, On re-
celpt thareof, they will examine the lavention carefully, and adyise you as
to 1ts patentabllity, free of charge. Or, If you have not time, or the means

of & plTont will bo recolved, usually, by mturmn of mafl,

DEAL to DAYE B SeRrch made at the Patent Ofee, NS00k & e e
the cost of Au appitoation for & patent, o X

Proliminary Examination, PLix.d

1o order to have such search, make oud's wrilten deseription of
tion, fn your own words, and & pencfl, or pen and 1ok, skotel,
with (he fee of 85, by mall, addres- 1 10 MuNs & Co., ¥ Park 1
dae time you will recelve an acknowledgment |w.m by by
ten report In regard (o the patentabllity of your fmproysment. “h
search 14 mado with great care, among (he models and patents .
ton, to sscertaln whether the improvement presentod s patentable.
Rejocted Cawsen, L
Hejected eases, or defoctive papers, remodelod for parties mm-.

applications for themselves, or hrough other agents. Terms moderste
Address Muxx & Co., stating particniarn, )

To Make an Application for a Patent,
The applicant for a patent should furnish s model of his f ous
ceptible of one, although sometimes It may be dlapensed with; o e iy
ventian be a chemical productlon, he must fumish ssmples of the Lagrear.
entx of which his composition conslate. Those should be securely pueked
the Inventor's name marked oo them, and sent by express, prepald, Syl
models, from a distance, can often be sent ehesper by mall, The safest
way to remit money {s by s draft, or posial order, on New York, paysble to
the order of MuNN & Co. Persons who live In remote parts of the
can usually purchase deafts from thelr morchants on thelr Now York cop.
respondents.

- irot Cavents,
ersons ug to file a caveat can bavo the papers prepared (n the short
est time, by sending & sketch and deseription of the inveation, ‘n:..oom.
ment foe fora cavest Is $10. A pamphlet of sdvice regarding applications
for patents and cavoata ts furnished gratls, on application by mall. Address
Muxxy & Co., 37 Park Row, New York,

Relsnues,
A relwauc Is graoted o the original pateatos, his helrs, or the assignees of
the entirc tnterest, when, by reason of an lemfliclent or defective specifica
tfon, the original patent Is lnvalld, provided the error has arisen from fosd
vertence, accldent, or mistake, without any frandalent or decoptive Inten
tlon,
A patentos may, at his option, have In bis relasae s separate patent for
each diatinct part of the invent!on comprehended fo his origiual application
by paylng the required feo (n each case, and complyiag with the other re.
quirements of tho law, as fn original applications. Address Muxy & Co,
57 Park Row, for full particulars.

Design Patonts,
Forelgu desl and H « Who send goods (o this country
may secure patents here upon thelr new patterns, and thus prevent others
from fabricating or selling the same goods In this market.
A patent for & design may be granted (o auy person, whether elifzen or
allen, for any new and original design for a manufacture, bust, statoe, alto
rellevo, or bas rellef ; auy new and original design for the printiug of wool-
en, Mik, cotton, or other fabrics; any new and original {mpresion, oroa-
ment, pattern, print, or picture, to be printed, palnted, east, or othersise
placed on or worked into any article of manufacture,
Design patents are equally as Important to eltizens as to forelgners. Ver
full particulars send for pamphblet to Muxy & Co., 37 Park low, New Yors

Forclzn Patonts,
The population of Great DBritatn is 2100000; of France, 570000: Hel-
glum, 5,000,000: Austris, 35,000000: Prussis, 40,00000; and Raossia, 7000000,
Patents may be secared by American eitizens 1n all of these countries,
Nuw Is the time, while business Is dall at home, to take advantage ol these
tm Igu delda. M ical tmproy of all Xinds are always
in demand Io Earope. There will never be s bettor time than the preseat
to take patents abroad. We have rellable busl ! with the
principal capitals of Earope. A large share of all the patents sccured in
foreign ries by Amerl arv obtalned throush our Agency. Address
Muxx & Co,, 87 Park Row, New York. Cliculars with full information on
forvign patents, furnished free. &

Value of Extended Patents. :

Did patentees realize the fact that thelr {nveattons are likely to be more
P of profit during the seven years of oxteusion than the first ful)
term for which thelr patents were gmnted, we tulnk more would avall thom-
salves of the extension privilege. Patents granted prior to 1851 may be ex-
tended for seven years, for the benefit of the faventor, or of his heirs in case
of the d of the I by due application to the Patent Ofice, nlnety
days before the termlnation of the pateut. The exteaded thne luures to
the benefit of the Inventor, the assignees uider the first tenm haviog vo
rights under the 4 pt by special The G

feefor an extenslon Is §100, and 1t Is 'y that good professional service
be obtalned to condact the busi before the Patent Office.  Full tnforma-
tion a8 to extensions may be had by sddressing Muxx & Co., ¥ Park Row.

Trademarks.

Any person or irm domiciled In the United States, or any firm or corpora.
tion residing (o any forelgn country where stmilar privileges are extended
to citizens of the United States, may register thelr designs and obialo pro-
tection. This la very important to manufacturcrs in this country, and equal:
1y 50 to forelgners, For full particalars address Muxx & Co,, 57 Park Row
New York.

Canadian Patents,

On the first of September, 1872, the new patent law of Canada went Into
force, and patents are now granted to cittzens of the United States on the
same favorable terms as to citizens of the Domialon.

In order to apply for » patent tn Capads, the applicant most furnish s
model, specification and depll drawluge, sub Ially the sazie as in
applylng for an American patent,

The patent may be taken out elther for five years (government fee £ or
for ten years (government feo $40) or for ftecn years (zovernment fee 80/,
The five and ten year pat may b= extended to the term of Afteen yean.
Tho formalitios for extension arc simple and not expensive.

American (nyentions, even {1 already patented In this country, can be
patented In Canada provided the American patent Is pot more than one year
old,

All parsons who desiro to take out patents In Canada are requested to
communieate with MUXX & C0., 8 Park Row, N, Y., who will glye prompt
attention to the busioness and furnish fll instruction,

Coples of Patents,

Porsons dosiring any patent tasned from 1830 to Noyember ¥, 184, can be
suppiiod with oflelal coples at a reasonable cost, tha prico dopending wpos
tho oxtent of drawlogs and longth of speelfeation, .

Any patont tssued sinee Novomber 27, 1887, at which time tho Patent onee
commoenced printing the drawings and ape :ifeations, may be il by remit
g to this omeo $1,

A copy of the elelmy of any patent tuuod sipce 1838 will bo furnishied
for §1.

Whon ordoring coplos, please to remit for tho same s above, and state
noame of patentoe, ttle of invention, and date of patent, Addross MUsx
& Co,, Patont Solloiters, 87 Park Row, New York olty,

MUNK & Co. will o huppy to seo inventors in peraon, at thelr ofioe, or (o
adyise thom by letters Lo all oass, thoy may oxpect an Aonest opinton. For
sucli consultations, opinions and advice, no charge (4 made. Write plall¥
do uot use pencll, nor pale Ink; bo briet,

All busineas committed to onr cary, aad sl consultations, are Kopt secre
and stricily confidential,

In all matters pertalning to patents, suoh as conduoting Intorferences
procuring extensions, drawlag assig ts, examinations into the valldity
of patents, etc., special care and attention Is given, For {nformation, sad
for pamphlets of instruction and advice

Address

MUNN & €0,
PUBLISHERS SOIENTIFIO AMERICAN,
37 Park Row, New York.

sl hand, to construct a model, make as good a pen and Ink sketek of the
improvement as possiblo and sond by mall, An soswer as to the prospect

OFFICE IN WASHINGTON—Coruer F and 7th streets,
Patent Office.
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Business and Personal,
mml‘rlml wnder this Acad (1 81 o Line.
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Noinconvenience is ever felt in wearing the
New Eiastie Truss which retains the Rupture, night and
day, cured. Sold cheap by the Etastic Trus Co., 653
Prosdway, New York.

Any yerson having the patent of some small
manufactured article to” dispose of, can address, with
sanple and lowest cash price, M, N. Co., Nox 53, West
Meridon, Conn. !

Situation wanted by a first class Mechanie,
to take charge of a Boller Shop; s used to Marioe and
Loco Work, Address Homer Kingley, Connellsyille, Ps.

The Best Machine for Tapping Steam and
Gas Fittings. E. H.Bellows, Worcester, Mass,

New Motion—One Shaft rotating, rotates in

te direcilon another Shaft at any distance. Oaly
one connecting bar used. Rights forSale, W. I, Denson,
Waynesboro®, Virginia.

Washing Machine Dealers’ address wanted,
by Am. Mach.Co., 430 Walnut St., Phtladelphia, Pa.

Bolt Makers, send for descriptive cuts of
Abbe's Bolt Machine, to S.C. Forsalth & Co,, Manches-
ter, N 1L = 5

Mills for Flour,Feed, Paint,Ink, Drugs,Spices
and all other purposes. Ross Bros,, Williamaburgh N, Y,

Machinist wanted as partner, One with
some caplial, Busioess established. Address Post OMce
Box 1%, Sodus, N. Y.

Modelsof all Kinds designed and constructed
at Jowest rates. H. B. Morris, Ithaca, N. Y.

Hydraulic Presses and Jacks, new and sec-
sad Band. E. Lyon, £ Grand Street, New York.

Sure cure for Slipping Belts—Sutton's pat-
ot Pulley Cover Is warranted to do double the work
before the belt will slip. See Scl. Am. June 2Ust, 1533,
Fage 39, Circulars free. J.W.Sutton, % Liberty St..N. Y,

Catalogue on Trapsmission of Power by
Wire Rope. T. B.Balley & Vall. ¥

Have your Shop fitted out by Gear, of Bos-
toa, Mass

Fine Machinery Oils.—We take pleasure in
ealling fon of our Manufacturing readers to E. H.
Kelloge's adertisement in another column, and saying
that we beliove his clalms In regard to fine Eagine, Spiu-
die, and Sigual Ofls are fully justiied by the facts, and
that partics who try his goods will not have cause to
regrel it

Inventors who desire to have their inven-
tions and p st duced and repr d in Europe
by 3 geotleman of expericace and Integrity, sbould
address K., Box 2953, New Yorx Post Otfice.

State Rights for Sale, or work on royalty.
A valuable Patent on Bouler Feeders. Must be seen to
be appreciated. Address E. Brockway, Haverstraw, N.Y.

For Sale—New Patent for Refrigerator and
Beer Cooler, ete., combined. Enquire of or address
G, Nuss, 55 15t Avenue, New York Clty.

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

Buy Boult's Patent Moulder forall kinds of
Edge and Surface Moulding on Wood. B. C. M. Co.,
Battle Creek, Mich.

Portable Hoisting and Pumping Engines—
Ames Portable Eogtaoes—Saw Mills, Edgers, Burr Mills,
Climax Turbine, Vertical and Horlzontal Eagines and
Ballers; all with valaable Improvemonts. Hampson,
Whitehill & Co., Newburgh Steam Engine Works, Depot
S Cortlandt Street, New York. v

I'ae Cornell University, Ithaca, N.Y., offers
iberal and practical conrses for agriculturiats, archi.

teats, clvil engineers, master mochanios, mechanical ea.
glovers, agricultural and manafacturing chemista, print-
ard, volerinary surgeons, ote, with I8yoratorios, draught.
fog roows, farms and work shogs, In agricalture and
meohanle srts, varions courses are provided to meet
wants of all studonts: olso general cournos in arts, Hte.
rature and selonge prepurstory to the othoer profossions,
Over five hundred free scholarships, Next yoar bogina
Sept, 8. For Registers, with full tnformation, address
as aboye.

Lathes, Planers, Drills, Milling and Index
Mzchines. Geo. 8. Lincoln & Co,, Hartford, Conn,

Secale in Steam Boilers —How to Remove
snd Prevent it. Address Geo, W. Lerd, Pufladelphia, Pa.

Willinmson's Road Steamer and Steam Plow,
with rubber Tires, Address D, D, Willtamson, 8 Broad.
way, New York, or Box 1800,
Cabinet Mukers' Machinery, T.R. Balley&Vail,

Buy Gear's Improved Automntic Dovetail.
ng Machine, Boston, Mans,

No Bolts, no Keys, no Sot Serows used in
Coupling or Puliey Fastenlng, Shortt's Vatent Coup:
Mngs, Puiloys, Hungors and Shatting s Bpeclalty, Ordord
prompily flled, Cireulars free, Addross Shorit Manue
fackuring Company, Carthagoe, N, Y, .

Belting—Best Philadelphin Ok Tanned,
C. W. Arny, 101 and 300 Cherry Stroot, Philadolphia, s,

Ewmery Whools and Machinery,
l.lgow: &%‘m $tond Co., Boston, Mass,, for Olmlll);’.

All Frultcan Tools,Ferracute, Bridgeton,N.J,
best Prosses, and Fruit Can Tool
nfo.r Willlame, cor. olm-lh & J:‘r.mm'l.ln?g.:'.
it Iy t f,
:3°mmumuumuf°mn-gfl ﬁoorl‘l'l) m. ’l'ﬂ v‘l,dro?t"by
‘fire proof walls, with smple water powor. Room sod
power tn quantitios to sult, Address Industrisl M'Cg
‘Company, Rook Falls, Whiteatda Co., 111,
Stave & Shinglo Machinery. T.1.Bailoy &Vall,
differ Are now
s amat Mg ol s, “Tos
Aarger alzes bave o rango of over two milos, Theso armis
Are fnals; modorn warfare.

Inalapensable in b
The Olmsted Oiler fs the bost; It in welf-
righting, sirovg snd cheap, All Lardware and Tin
‘Nouses have it. :

Machinists—Prico List of small Tooln free ;
Gear " Price List free; Chucks and
s e

Beams, stc, 8o ad-
Tron Milie, F1ttaburyh, e

ote.
Irocking, Fum i Dy
ot bhe.Oltastod Patent

aro sdmirable for all

ol . Bold by sl

Nickel and its Uses for Plating, with gene-
ml description. Price e, a copy, malled free, by L. &
J. W, Feuchtwanger, 33 Codar §t., New York.

Silicate of Soda and Potagh—All grades, in
Hquid, jelly, and dry state, for sale tn qaantities to sult,
by L. & J. W, Feuchtwanger, 16 Cedar St +NewSork .|

Manufacturers of Malleable Tron Tinned

Iee Cresm Freezer Dashers, sddress B Halloway, Del.
Yidere, llinols,

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

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

Brown's Coalyard Quarry & Contractors’ A
saratus for holsting and conveying material by Imncxbg.
¥.D. Andrews & Hro, (14 Waterst. N, Y.

The Best Smutter and Separator Combined
o Americs. Address M. Deal & Co., Bucyrus, Ohlo.

Damper Regulators and Ga, :
go Cocks—For
the best, address Murrill & Kelzer, Baltimore, Md.

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

Drawings Models, Machines—All kinds made
to order. Towle & Unger Mg Co., 0 Cortlandt St., N.Y.

A. M. C. asks:
willas effectually protect fron from rost, ete., as the gal
vanizing process, baut which 1s Jess expensive ?

Is thore anything which

H. J. H.asks: What is the best composi-
tion to preserve plekets set In the ground ?

T. B.C. wauts a recipe for sticking emery
ontin. “There Is a constant jar on the tin and giue
willnot hold.”

H. F. U.asks for the exact proportion of in-
gredients requisite to meke s wholesome sell-ralslog
flour.

M. C. asks: What is the process of grain-
ing cak root,and what colors are used by palnters in do-
1og it in distemper?

C. T. S. can preserve his composing stick or
other steel articles from rust by followlng the directions
on p.2i. volume 35.—F. can attachk leather or cloth to
galvanized iron by using the recipe given oo p. 167, vol.
. —J. W. J. should try the method descrided on p. 08,
vol. 35, for preserving egge. —F. A, will find a recipe for
shoemaker’s Ink on p. 35, vol. 21—R, H, L. will find his
question as 1o the welght on a safety valve answered In
the reply to W. A. S, on this page~E,. R, D, should con-
sult the makers of windmills. His query about alip of
Delts is answered on page 390, vol. 3. —J, L. I, can try
the much recommended tannste of sods In his lMme
waler.

W. C. F.asks: At what velocity will steam
{ssue through » round hole, one eighth Inch long and
one sixteenth of an Inch in diameter, under & pressure
of 100 1ba, to the square Inch; and what would be the
difference in the veloelty provided the diameter of the
hole be Increased ta one elghth Inch, the pressure and
Jlength of hole remaining the same ?° Answer: See cdit-
orial pages of this lssue,

W. H. S. asks how to precipitate gold, sil-
yer, copper, nlekel, and platinum from solutions. An-
swers: To precipitate gold, sdd a strong solution of
forrons sulphate, or sulphiate of tron, to a solutlon of any
sult of gold, an the chloride, prepared by dissolving gold
in agua reglia. The gold Is precipitated as & brown
powder. Silveris precipitated (n the metallic stato from
the ehloride, made by dissolving siver in agua regia
by fron. Add clean pleces of tron to a solutlon of the
ehloride of silver, For copper, add clean scrap fron to
» solution of blue vitriol, sulphate of copper. For me-
tallic nleke), first sdd & sirong solution of oxalic acid to
astrong solution of sulphate of nickel. Collect the pale
blutah green precipl Ileat the precipitate in a cov.
ered erucible, Mined with charcoal. For platloum, dis.
solye the metal In agua regéa (8 mixture of muriatic
and uitric aclds), procipitate with a solution of sal am-
monlag, and hoat tho procipitate red hot. The resnlt Is
spongy platinum,

N.J. N, asks: |, How con L caleulate the
diferonce betwoen the steam pipe and exhaust pipe of o
stationary ongine? Inathroo fneh oxhaust large enough
for an onglue of 12 1noh bore and 20 lueh stroke, with a
2 inoh steam pipo, running at 104 revolutions perminute,
0 1ba, proasure to the square Inch 1o the bollers? 2,
What (s the panying specl posed of? 4.
WL it afeet the water in the boller to put in the carcass
of & desd mule, lo pleces? 4. Now cau I compute horse
power? Anpswers: 1. Consult “*Link and Valve Mo
tlons,” by W. 8. Auchioel 2. Some P 1 of
lme, probably the carbonate, 3. We never heard of the
plan before, 4. Heo anwwer to M. €., 0on this page.

J. R, K. says: 1. Wo want to cnrra' the
gandensod steam from an engine Into a tub eight feet
duop, for the purpose of bolllng straw. What per cent.
age of power do wo lose on the engnes? 2, Woliave
tubular boller 43 fuohes 1o diamoter, 80 two lnch tubos,
14 foot long, with stack 18 Inehos dlameter and 50
fout high, with vory yoor deaft, The boller Is situste (n
a hiollow ; tho hill on one sldo s about ax Wigh as the
atack, tho othor bwloo an iigh. Can you suggost a rem.
ody for the bad drart? Answors: 1, None, If the cons
donsed stesmn does not kave Lo bo ralsed, to be pat Into
the tub, 2. Probably & wechanjeal draft, by a blower,
will temedy the trouhle,

J. P Comays: | uso n small voertical porta.
ble engine and bofler, and somotimes I hava to carry 100
1os. steam 1o do the work. Tho boller is 86 inches high
8 outaldo dlameter, with 94 one sud & half luches tobes.
‘o Arebox s 18 inchos dlameter x %2 (nches high, The
middle gage Is 39 fnches from bottom of boller, and she
stoans et with wator at that hight, Tuse Or wood for
fuol, which makes an (otense heat, Am 1 safe from
Weating tho tubes too hot with tho drebox full of wood,
and water st middle sook, 10 nches above orawn sheet ?
Eyuporation s rapld and stoam s pretey wot If earried
lighor, Tho botler foamod so badly that I could not
el apythiog about the hight of the water. I fancled
st the ofl which got ln sround the plunger of the force
pump bad something (0 do with it, 1 got the ldea from
sometbing I once saw in the BOIRXTIFIO| since then I
Lave been very careful to keup all oll out,and have
never been troubled with fosmlng o (ho least, st any
rpesatire from %0 10100 1bs. Avswer: If when the engloe
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s 'n motion, the water lssues solid from the lower g3ge
cock, there s no danger. 1t s only when bollers have
sucha bad elrculation that the tubes or crown sheel are
1eft bare that there 1s danger from heavy firing.

H. B, & K. ask what kind of dryer is best
to put In coal tar, (u making s gravelroof. Asswer: Try
botled linseed ol), or Hiharge.

T. 8. 8. nsks how to make and bleach skel-
ctonfzed or phantom leaves. Answer: Holl the leaves
fa & weak solution of eaustic soda for some hours, wash
thoroughly aod then oxpose to the fumes of burning
sulplur

E.C.C.says: | want to make springs 4
Inches long x & luch wide by one thirty-second thick, to
be pressed from sheet metal or otherwise. They are
requined Lo spring ¥ inch and not to rust, and Lo be as
cheap ss posalble. Is there any metal chesper and bet-
ter than sheet spring steel? They can De tinned or
galvanized to prevent rust. Answer: Spriog steel will
probably be the best material for you to use.

G. says: Some bins containing soft crushed
sugarsare full of lttle red ants; [ wounld like to know
why they select that sugar from the other kinds, and
how we can get them out ? Answer: A plentiful supply
of what Is known as Perslan powder, around (not In)
the sugar blos, will prevent the Inroad of anls, Sogar
bins should be mwade of hard stout plank, with closely
fttiog covers, and kept perfectly clean. If they could
be lined with earthenware or stoneware, snd mide alr-
tight, s0 much the better. The only way we cat suggest
to you, for getttng rid of the ants already In the sugar, s
to spread 12 Gat In thia layers and pick out the ants by
hand. The anta prefcr the brown sugar, probably on
account of Its greater aweetness and molstore.

R. W. W, asks how to cleana cATcl which
bas been solled by accident. [t was washed with socap
suda: and 1o Temove 3 sour smell, It was washed with
soda water. * The color remalned good until, toremoye
farther odor, [ poured on bay rum: that operalion
tarned It a light green color. The original colors are
two shades of brown, red, green and dlack, on a white
ground.” Apswer: We advise you by all mcans to dis-
continue the use of soda water and bay rum on the car-
pet. Thealeohol In the bay rum has probably so dis
solved and spread the colors that there s no remedy.
To remove the smell, try a very dilute solutlon of car-
bolic acld.

W. H. R.asks: 1. How t a yacuum can
be produced with an alr pcmp with one Inch bore and
8% Inch stroke? 2. Can an article be held on s trap by
such vacuum fast enough to lift 151ba.? 3. WIIl soluble
S:ass answer for artificial stone exposed to the weather?
{. What sudden pressure will s cast fron tube stand safe-
Iy, 1f gtven by & quantity of gunpowder o7 other combusts-
ble? Answers: 1. It depends on the relative size of the
recetver and coanections. With the cylinder alone, if
the plston 1s tight, s nearly perfect vacuum can be pro-
duced, with reference to the air. 2. Neo, If the trap s
the slze of the cylinder. 3. Correspond with the manu-
facturers. 4. The tensile strength of cast fron Is about
18,000 1bs, por sqaare Inch. Take X of this for a safe
strain, and then the pressure per square Inch that it will
safely bear may be found by ing the thickn
in tnches by the safe straln, and dividing it by the diam.
oter of the tube in Inches.” This Is for thin cylinders,
For thick ones, see article ln SCIEXTIFIC AMERICAY for
June 31, 194,

A. 8. asks how to bleach and cure palmetto
grass. Answer: Steep or boll the Jeaves in & weak sola.
tion of caustic soda, wash thoroughly, sad then expose
them ta the Pumes of husrnlag sulphar (n & slasa aham.
ber; or fnatead of the sulphur fames, soak in & weak
solutlon of chloride of lime and rinse well afterwards,

H. R. nsks: Is there such a thing as scag-
lola? Ifwo, where can I get It how can I make It, and
what 1 it used for? Answer: Scagliola s a specles of
stucco made with the best plaster of Parls and a weak
solution of Flanders glue ; it 1s colored according to
taste. This composition Is often applied upon hollow
columns of wood, and the surface, when hard, can be
smoothied (n a lathe or polisted.

A. H. C. nsks: What is the cause of white
sugar flashing ke a glow worin when yon run the ecoop
into it ? Answer: The cause of sugar flashing, as you
describe, 16 probably owing to the electricity developed
by the friction between the scoop and the sugar.

C. E. asks: What is the difference boetween
true north and maguetic north fn the efty of New York
for the your 1533? Answer: The maguetic north s 7%
W, of the true north,

P. D. asks: By what means flowers, leaves
and other vegetable matters are deprived of thelr ol
ors, that s, bleachod or whitened, for latroduction (nto
what Ithinkare called * skeloton bonqueta ?" Answer
Exposo tho fowers fora fow minutea to the fumoes of
burning auiphur o o close veasel, care belng taken to
provent the heat from reaching them,

W. A, 8. nska: 1. What formulie are used
in measuring safety valves of different sizon? 2. How
d0 you go to work after you got the figures® Answors:
1. Measure the diameter of the valve, In Inchos—sqoare
this and multiply 1t by the declmal *7851; this will give
the arca of the valve in square lnches, Flod the woight
of thé lever, anid the distance of Iis center of gravity
from the fulerum, This can be found by balancing the
leyer on a knife adge. We call the distange, the lever
arm of the lever, Welgh the valve, and measure the dis
tange from the oonterof the valve stem to fulorum,noting
thatall distanoes are to be measured horlxontally. This
16 tholoverarm of the valye. Flod the nomber of pounds
0 tho welght, The distance of polnt of suspenaion of
wolght from fulorum in ealled tho lover armof the welght,
2, Having obtained these figures, make au equation,
thus: Proasure of ateam o pounds per square fueh
w aren of valye In squaco Inches X lover arm of valve =
Cwelght of ball 3 dover arm of ball) - (welght of lever x lover
arm of lover) -f- (welght of valve X Jover arm of valve)
18 fn evident that If all the parts but one are kuown, this
equation will determiline that part,

E. M. K. sayu: 1. How quickly can u 35 horse
power engino be stopped If 1t [« makiog 1 revolutions
perminute with 30 1os, steam? 2. How ean L Habbitt &
governor on a high pressure engine? 3. The oll or tal
low gup that wiua on the eat off-chest was changed and
POt above tha guvernor in the stoam plpo ;1 that right #
4 low oan | reverso #n engine? 5. The boller Is ta
oArry T01bn. steasn. There (s u 1) 1bs, fron wolght sdded
to tho snfoty yalve, When It (s off, steam Mlows off at
0, by atowm guge. In thls right ¢ 6, Is thore water
or oll uaed on emery stonos snd wheals, and how wre
thoy turned o7 7, Are the toads that stay around gars
donapolsouous® Auswers: L Itdeponds in s groat moss:
ure on the welght of the woving parts, but usder ordl
pary clreumstancos such an engine ocould be safely
stopped In 15 seconds, L 1f (tis s box, closed st both
ends, beat (he Jouroal, cover It with & plece of olled
writing paper, place it lu the box, sad pour in the molten

metal. llmmﬂho-umumq.mﬁ
{0 the Journal stop the opening with clay, and reed
as before. 3, Yes 4. Arrange stops for the eccentric
so that (t will e Joose 08 the shaft, between the
tions for for ward and backward moticn.
yonn‘mmmu“ welght.
emery wheels made to run In ol n‘vm,, ;
{hey are speclally prepared, they should be ran dry. 5.
%0 fac A wo know, such (oads are ot pofsonons.

S, ouks: 1. How ean I construct a
uo‘!&"fugr 2. How can | expel flens from o cat that fs
flled with them? Answers: 1. Pal the folls Ingre-
dlentaintos Jongand narrow botlle: ote quarier o
camphor, one sxteenth cunce niter, one sixteenth o‘-
murtate of ammonis, dissoived fn 3 ounces of aleobol.
Cover the mouth of the bottle with 8 plece of bladder,
contatoing s puncture made by & fine needle. 2. Bofl
tobaeco leaves in water, and wash (he ¢t la the decoc
tion,

M. W. H. asks: 1. What s nitroglycerin
made from? 2, Does i1, when ignited, leave I.” sedi-
ment or ssh? 3. Can gunpowder be Ignited by a current
of electricity with the ducting wire ching 152
1. What will be the pressure of ope ounce of common
gunpowder, when ignited in & cuble foot of space? 5.
What Is the pressare of nitro-glycerin per ousce, Ins
cuble foot of space? 6, What the pressure of white or
fulminatiog powder per ounce, 1o & cuble foot of
space? 7. How many cuble feet will one ounce of
common gunpowder 6], If exploded in & cylinder or
tube one foot square, It standiog wpright, s0 that there
will be only the atmospheric pressure of one square foot
to snstain? §. Wil sulphuric acld Keop Ink from mold-
Ing? %, WII & pocket compans lose Its magnetic power?
11 20, how long will It take, snd can It be made good sgaln,
andhow? Answers:l. Made of nitric scid, sulphuric scid
sud giyeerin, 2. No, 3. Yea, If the powder be confined.
1. Oue ounce guopowder equale about 1 cable jach
space, and expands at the of loslon, as est!-
mated by competent chemists, 2,700 tUmes, or toaboat 13§
cuble feet. Therefore the pressare ln & confined cuble
foot space, will be 22)4 Ibe. ab ve the atmosphere per
square (nch. 5. Nitro-glycerino has 13 times the explo-
sive force of gunpawder, therefors the pressure of one
onnce mway be estimated at 29 Ibs, Der square lnch above
the atmosphere. 6, No known experiments have de
termined. 7. At moment of explosion 1) cuble feet,
After the gases have cooled, however, probably from
to 3 of this. & The effect will be (o carrode steel pens.
9. It will not, If not tampered with, When loat, the
magoetic power Is oasily restored by rubbing oo saother
magnet,

C. G, G.says: I wish to an ice cellar
near my well of excellent water, If I dmin the ccllar
through a filter, Into the well, will the water be affected
hurtfolly ? Apswer: We wonld sdvise you by 50 means
to draln your ice house, even through a flter, Into your
well. Filtered water may look perfectly clear snd taste
pure, and yet be polsonous, though that from your ice
may be harmless. Let no draln come near your well.

M. C.asks: 1. How can I find the power of
A steam engine by plain arithmetic? 2. [ want s plaln
rule for finding the horse power of & tubular boller. 3.
Wil the same rale spply to all bollers? 4 Istherearule
for finding the capacity of » plunger psmp? 5. Which
would be tha proper place for an alr chamber of pluager
pump, on suction or force wide ? 1 propose 10 attach it
tu relleve & very beavy thumping. 6 What cauees s
vacuum I steam cylinder, and %ow can It be prevented ?
Answers: 1. Maltiply the diameter of the cylinder tn
inches by the decimal "84 ; multiply this by the namber
of revointions per minute, and by twice the length
stroke i feet, and divide the result by 2. Divide
the sumber of square feet of beating surface by 13, &
Oaly approximately to sny. We do not know
absolute rule, except a practical test. & Multiply the
diameter of nlunger in feet by the length of stroke In
feot, and by half the number of strokes per minute, and
you will get s rough approximation of the number of
cuble feet delivered per minute, Somuch depends upon
the construction and loeation of the pump that (¢ 1s dim.
culttogivea general rule that Isreliable. 5. Ondelivery
slde generally, 6. The condensation of tho steam. It
o' bo destroyed or prevented by lottlog tn alr,

J, H, says: You repeatedly advi

wechanics lg study uutn-p:l‘lu. ;Ill you ::Il m:g
long it will take to make & p suficlently p don
the subject, provided that he has an average amount of
bralns, & good geseral knowledge of arithmetic, no
kuowledge of algebra (or very slight), a falr amount of
perseYerance, his uights only to study, and no fuods to
omploy & teacher? What work would you advise me to
commenee with? Apawer: A great deal depends upon
making the right kind of start, so a8 to know how to
study, as well as what to atudy  In algebrs, wo would
recommend Davies' " Bourdon," snd In geometry, trigo
nomutry, snil the use of logarithing, Dayios' “Legendre,"
Each book costs from $1.5 to 82,00, and to master their
contonde thoroughly will require, with the tmited time
affurded you for study, from nine monthatos yoar, But
you will have galned ar i foray of great
benefit to your business will be opened to you, which
would otherwise have been sy sealed chambers. In
commencing your studles, remember that It {2 not so
mueh rules, as methods, taat you wish to sequire, Al-
ways proceed on the principle that the book Is wrong
And must be proved right ; and got practico continually
In the Interpretation of formulas and resnlts,

2

A AL DL says: 1 am eonstruet 1ary
englne with 4 v-ynu. each of which M‘nng'lrl‘am
Inohos area ; (8 Is constencted on the eecentrio prineiple,
Wod 1 ta work on expanston, with 80 1y, steam pressure,
And Lo wake 0 revolutions por minute, Would more
VAROs create more power®  What staed boller wonld it
roquire, and what kind of botler, of plate lron or copper

for oMclency and gheaphoss? How wueh fre surface
Ought It Lo have to make the wost steaw and be the
moat economical ? Please rate the power of the above
englue, anid give a rellable wode of caloulating power of
rolary ongioes,  Anawer: Wo cannol anawer these
questions without recelving more data. To calculate
the power devolopod by & rotary engine, wultiply the
platon ares that leacted on continuously by the mean
presanre of the steam throughout the atroke. Multtply
this by the mean platon spoed I foet per minute, and
divide by 2,000,

1, A, W. asks: How (s the bl varnis!
or soker applied to small articles of -u‘v‘fm as ﬁl:
hooks, hale plns, ete,, and of what is [t composed ? An
Awers Add to $1ba, anphaltam (fuaed (n an iron pot) ho
Dulled of) 1 piat ; mix thoroughly, remove from the fAre
and when coolod & Hitle add 2 quarts ofl of turpentine
Apply with & varolsh brush,

P, BT, saks: Wh slze
. -:.m wheel, ;:?n.ﬂ ll.:ow‘uhﬂtll::h 'luoi
rowlng wachine toris supplied through
uuu.n # foor non':n:u. Auawer: Thore ::.:

number of sewing mwachine motors, driven
the market. Correspond with thelr mb{mnm.h
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Buman body can withstand for some (lme 3 Brat fa
S50y et of the Tertied bath, 2.0¢ Fahr of the medium
bo that of Wt dey air.  The mpid evaporsilon from the
wurfuee of the body provents the intersal heatiog of the
Dlood. If the alr be molst, bawever, ar the mediom of

Deat be ateam, & femp by below 11y
Fahe. would be sulliciont 1o, lo s sbort ttme, eSvctually
Tl s men

G. F. A nskn: 1. How ean I melt old eomon.
eittes " rollers, w6 26 1o pour lnto molds foroas!
fag plaster tn? 2 What are the exact proportions of
e tugredivate ieed ln making (he composition roslers
piw inese? 3 Canyou nform me how Lae composiion
seed by decorators far Jooking glass frames, cle, Is
made? Answers: 1. You can melt componition rolle ¢
by plae ng thetn (o & vessel surrounded Ly bolling water,
a4 In (e ondlnary glue pot  When mielted, you can pour

H.anka: How ean | make india rab
: Krioneno oll ! Aunwer: You eannot pre
Kerosene attackiug indis rabver where it comes i

CONIACE WIth 1L, SUIT good rubber, well valosn

Aaecess
< Ny platec
WIth lekel P Auawery Nighel plating is & succers, b
AWETe 1% 0 known method of piting Mae. The achd

J. B Hoaayn: T am ualng o horizontal eyl
Inder Dolder, § fout In dlameter, feot foug, whik mni
Aram across baok end, 22 foches dlamoter. Sald boller
Selves & compound englun, working high pressure o up-
per ayllader and crndonslag tn Jower, Feed water s
taken from condenser for botler. The fusfite of med
Arem deterioraton by somethisg eating boles fu the sur.
faov, some of wiioh are lnrge onowegh to place the end of
 Bager Lo, and the bolts which protrade fnto deam from
eheek valve, blow.oft, ote., are eaten off. The boller
makes & moderato amount of sonie whleh becoin » mest.

i bath used obstagle, the aelds sttacking tho lbont
b oane. o R 5o by detached whon sbont  lued thiok, Pressure of stenin
* 3 ponnds. Mease give your oplnion as 1o the cauee
B U!{. P. G naks ““‘"’M“ :.o.‘ 'E::S?,r'km' of (s corrosion or detertaration of wnd dram,  An-
10 Jews peeirnting ihsn M iwer: We have known cases 0f this Kind In which the

trotible was canied by the Inbd leating material used In
the oxlinder, which passed Into the eandenser and
ivence Into the boller, We cannot 'y poritively that
ihe corroston ta your boller oceurs o this way, but It 1s
guite probatile,

T. B.C asks: How much resistance is reo,
qoleed to sop an ordinary foll steatn car golog at &
wiles an bour? 2. Which Ia the best patented steam
onr brake, the cost of Lhe saime, and the vost of keeplng
It 1n runnieg order? 5 In how srore & pace of tim

oAl & car rupning Al the rate of 50 milos an lour bo stape
pod by the Dest brake? Asswe n: 1 The moviog forve
of the oar ¢atu Do asouctalned by multipiying fts welght
By tho sguare of 1ts velocliy, in feet par seoond, and di-
oMl g by Sri. Suppose & ear, moxfog 80 miles an bour,
welght 8 000 pounds. A spoed of 30 miles al hour cor

~ |OFFICIAL]
Index of Inventions

A B

FOR witicn Placuers, shoemaker's,

Letters Patent of the United State ,Nm-m:.w.,a.
WEIE GRANTED FOR TIE WFKK ENDING | Piating machine, meta)
cottcn seed, J L. Mlooamh,

July 22, 1878,

AND EACH DEARING THAT DATE.
(Those marked (ri are rolasnod patonts,)

ot stapper mwm.i.'
Frose, baline. W. M.

Propelling vessels, U,
I'amp, rotary, 5. B,
Pump nr engloe, reta

Abdominal supporter, J. W GQurley ....ovivinreee LT
Axle and sleeve tor vahigles, W, IT. Sparke.. o ML
Nag tiolder, C, I THOIAR, .o overrianrivinses

Danjo,d. S. 8ules ..., .00
Dasket, 8, 1. Wheoler, ., . ....... .
Dankots, cover for frult, Ingham & Colby,
Hloer and yeast, minufuoture of, L. Pastour,
Delt tenslon apparstus, 8. B, Jewett....,....

Bollers, lojector for fending, W,
Holler Injector, W, Sallers
Dolt heading maching, J. O, Jonos. .
Boot soloe, shiaping, J. B Johason
Bortog muchloe, earth, Whson & Balsley..

""" Ak fastener, T P.Coln .
Ranh fastener, Colo & Davis
Bashs fantennr and wosthor strip,
Bash holder. G, W. Riehard A3
Sanh holder,G. A, SUOTEAE coo.ooomereessrrsennns IV g d
L L Y T R ——— N T LT RLLFE

W

Saw,J. Crookes ....

. 4
 Sprague. . 11,11

Deldge, truss, A. Bannister. ...
Hefdge, trass, Hanter & Rice .
Deowont AP Steph

1t into meids. 2. Dissolve, tn two potsss of molasses | fooponds to 4 feot per second, and the pawi r reqafred
(pure) at hest wot adove that of bofling wwter, one | to stop the car will be suflichnt to mise [15,000 5 (44) )+
pousd of good glua, previogsly soaked over aight fn [ 644 « 1444951 pounds one foot high, 2 Witk so many

eold waler. 3. Decorsiors use

Saw mll, B Berndt ...
T Saw, ruroll J. W, Bowlingeon
T Sawing machine, A. T, Nichols
oo 101006 | SewIng machiae, seroll, M. ilanven...

cor M08

Duckle, trace, Brayton & Deugh
Burean drawers, fastenlag for, A, J. Grant
Can, oystor, C.HL DOXter,  oiviiiiais

Whaen

Weo udvise you to

L0 ! ", & bisulpht i, This Is mixed

with varnih and applicd (o wopd.
W._S B asks bow to reenver diamonds from
the Sedr s of & Rre. Amawer: You can pet rid of plaster
and lme, or 4% vabetanon that will rvmala tor s length
of time suspended n water, by the fuliowlog mescs )
Provide & large tank, Atted with & stirrer at the bottom.
100 5 stream of waler ehiter the tank at the bottom ; and
Whoa the o) K Is full of water and the stirrer 1o motion.
add the eebris In sk Ano powder ax pomaible. Lot a pipe
oarry ol the surplas water at the top of the tank, In
198 wiy, wiih plenty of water, you cas wish free fron
Plaste: and luze,

A. E woald like to know the rale for find
Ing the speed of shafta or pullcys. Suppose a 22 inch pul-
1y ts madl g 40 revalatioss per minuto with a belt run.
siag on « Wisch one; what would be the mumber of
rovolutfoze of the yvuall sie? Wh tis the role forsuch
cises? Amswir: Toe specds of two pulless, under sach
elr », are | 1y proportiosal to thelr dlam.
cters. In the case men foned, the speed of the smaller
pallcy, If the delt &id not slip. would be 420 « 23+ 10=90
revolsijons » minate,

| W.H. D.asks: |, Is an engine shop the
bost place In which 1o leara the machiulst's lngnr 2
It s0, what manufacture would you recommend? S.
Would yoa recommend me 0 work at whst my mind
sad heart Is set wpon, In preference 1o suyidisg elec?
Amwers: 1 Frodably » large machize shop would be
best for scquicing & geoeral knowledge of the work, on
scoouat of the great varlely of macalnery constrocted
10 sucha place, 2 We cannot recommend any particu.
lar establishment. Try and get (o 8 shop where the men
are encocraged by the owoers to study and lmprove
themaelives. 3. If y0u are so siteated that you caa fol
low your faverite pursalr, by all meass 40 »0. That s
one of the ETealest steps towarda success la lite.

T.S. L F.says: Can you refer me to any
book that will tell me how Lo'ancertain the exact power
1t will take to fores water up 250 foot high, at the rate of
100 galions per minnte? Answer: See article oo * Frio
tion of Wazter ta Plipes,” 0a page & of our current vol-
ume. The power required [a your cas? will be that used
Ia liftiag the water, sad oy log the 1 dae
to frictioa.

G. C. C. asks how to take off window glass
that blulsh sppearances 18'd to be cavsed by valog creo-
#ote and sulphur, It wakes {ts appcarance while the
glans Is golog through the dattening process, An-wer:
Tue blulsh sappearance on your glass ls probably caused
by some d=fect 1o tts mode of manufactuie. Too much
potash would be apt to cause it. Ifounly on the sarface,
dost we'l wits whiting and rubd off with s Uoea cloth.

O B.C. asks: Will a milway head, con.
atrocted Lo rex & arction of slx cards, 1uu & section of
sloe cards wlibont alters*ion? Answer: [t will probs.
bly be mecesssry to change the troagh sod geariog.

G. 0. S.says: | have a small sailing boat
sod wisk to coavert It 110 & stesmer. Ehe s 22 fect
loug acd of § feet beam. What pumber of boree power
@0l wastto 1um ber 13 or 13 miles an hour? What
#bouid be the size of wheels snd wiat the lcagth, widtr,
and vumber of Luckets ? Anawer: Sce «Imens ous pub-
Mebed 10 SCIENTIFIC ANERICAN fOr May 10, 1933,

L. L O says: We had a new engine exlin-
der put 1o thie spring, 1 by 3 Inches, with cirealar valve
of & new pattern. The supply pipe snd governor aredy
‘ Inches Lo dlameter, of 800at i0iaches area, asd the steam

passapes between the ports and cylinder are sbou: 9
’ Behes arcs, bt (Be passages above the poris are ooly

|
;

84 tnchos srea, and stlll the desiguer of the valve peraists
In sayiog that the valve and passages are cxscily right
‘We carry 50 pounds of slcam aud sun 9 revolutions per
mingte. Icialm that the ot an le wire draws, and that
we csanot obisio the full powrr of cagise. Piease say
1f the valve s proseriy constructed. Asswer: We thilnk
the rorts are suflicien ly large, and that the eylinder
poris have more sres (han Is s%solulely necessary to
pravest wire drawing.

L. F. I asks: What is the effoctive power
of % 10 by 24 toches oylinder stetionsry engloe, running
At 100 revolutions perminute with 80 podbids st eatn pross.
ure ‘s holler a8 shown by gage? By effective power, |
mess the power that would be avallable for driviog
other maculsery after d-d ag that Y o run
the cagioe Maell. Asswer: We could got anawer this
qhertion otherwise (han approximately = [thost 8 prac.
Uleal tent, bat we thiak Lo engloe wuuld develope from
010 8) horse power,

R. K. says: The joint between the eylinder
And valve Jacket of iy cogine Is badly eatén away,
A0 that [ am aaabls 10 make o tight jJolst wit rubber
cloth, 1have tricd red lead and fron borlage, but 1§ w1
" Dot & short tine. It sppesrs Lo be vaten away by
b steam or tallow,. How can [ make s jolot that wil)
Bold? Answer: You can probably make & permaront
L 28 groove wnd driying s rast Jolot; but 1t
bk

eattin
Zﬂuun break the contection If this is duno.
wish 10 make & Joint that can be resdlly brokoen,
Sled off. If you thisk the tallow causes

fur gliding, what sknown | sompotiters for publie favor, It would be out of plaos
of

for us to name any one on tho best.
porresponnd with the diferent masufscturers. 3 In
About 10 seconds.,

A. WL says; [ diffor from J. E E. in his
mep ¥ to I B, econcerntng the power requlred for ditfer
oot sized cirenlar saws. He says thal “ a8 saw Just large
eooogh to cat through a board wil require les:. power
IhAD & AW larger, the number of teoth, spucd and thick.
aews bolng equal 1o each.*’ Nuw I am runnlog throo
@ws, one & luches with 41 teeth, one B2 {aches wiih &2
tweth, ahd ono 61 [nch w with 50 tecth, all § gage 1o thick-
wees ; and 1 and the 61 toches sa« will out through & 12
or M lockes cat with less power thin either of the
sthors. 1difler wivh him coagerniag the saw with few
roeth cuttiog the easlest, a0 my 32 laches saw with &
reeth takes more power than elther of the others; and
run the same hook Ie the teeth, and Nle them all ex-
wtiy alike. My engine In saall aud Umber large, so
that 1 have every factiity fur fnding out which cuts with
least power.

W, E H says, in reply to 8. N, G, who
saked for & recipe fur cryatal gold for dental uses: Take
any gold, the purer the better, roil fato thia ribbras snd
dissolve (n ag+arag o, or | part nite.c acld and 3 parts
aydrochloric seld, by measure, Aftor netfon has ceased,
pour ofl [nto a doop glass Jar, leaving the siiver alloy In
form of a chlurido, Dilute the clear solution of gold
with an equal quantity of water, and slowly add a sate-
rated solution o protosulphate of tren la water, which
precipitates tae gold as a brown powder. Poar of the
water, ric., wash the powder with several waters, dey ¢
and amalgamate (¢ with mercury to the conslatency of
thick cream. Wash out the oxide found durlog smal
samation with alcohol or salt water, and pub the mix.
tare loto pure nitric acld, retting the dish Into s hot
sand bith. The actd dissolver the me reury, leaviog the
20ld In form of 3 spomsr, whics wash with water sad
anncal aca red heat for 2alf an hour co expel any traces
of acld or mercary, The porosity will depend oo the
i of the amalg Thesofter the amalgam, the
lghter the spongo, There are difizult'es atteading the
process, o winz 1o lwpurity of cheuleals, morcury, ete.,
which are so great as to make it impracticable for an
smateur to make the gold as cheaply as he can boy it in
the market; bat the above directions are reliable, sa the
wrl er has made severs! lots from tals formala.

A. M. asks for nu oxplanation of the word
penny’ as ased to de-cribe the slze of nalls, Auswer:
[a the early history of our coustry, all nalls were
wrought (forged by hand); our currency then was
pounds, shilllogs, pence and farthings. Each slzed nalls
were s01d by s 1nany penules per hundred. The usual
way was to ask for feorpenoy nally sixpeany, tenpeony,
ete. Heoce tn mercantile cireles, the sizes are designa
ted oy the price la peanies per hundred. When cat
aills w2 lotrodoced, the sizes were aclll designated by
pennles ; and this has been contiuned and In all proda-
bility will be, as loug a8 balls are used . —J. E. E., of Pa,

CF B says: In uu:% hisnd saws, the ma-
Jority of mechanics Sleo tow the bandle: hat jeaves
the toelh with more beval on the back side than on the
front, which is cassed by the taper of the file. A few
petsons e thelr saws towarnds the polat, which gives
more bevel 1o the froat or cattlog side of the teeth. |
ibiok that the back side of the teeth should ne filed
nearly aquare across; thesaw will cut equally well avd
reain sharp moch longer. The froot side of the teeth
sbould be beveled to sult the timber; soft wood re-
quites more bevel thas bord wood., Asswer: The cor
respondent is pefee Iy correct 1o Bis idea of fillng »
nasd saw, as It Is ouly latended to cut one way.~J. K E.

of .

COMMUNICATIONS RECEIVED,
The Editor of the SCIENTIFIO AMERICAN
wknowledges, with mach plessare, the re
wipt of ongioal papors and contributions
apon the following subjects
On Steam and Compressed Alr, By—1u.
On Retrogression of the Sun, By J A, B,
On the Patent Right Question, By R, 1. A,
by M. J. by T. W, aud by L. (. J.
On & New Motive Power. By H. P. J.
On the Nebualar Hypothesis. By E, H. P.
On a Shocking Accident, by J. E. E,
On the Case of Stearns, Hill, & Co Ky J. .

On n Diagram of the Months, By B B, W,
On the Multiplex Telegraph. By J. T,
On Stesm on the Capals, By 8. W, IL

Also enquliries (rom the following :
FALLJe~R D L-P A MM P25~ R
¥, =B . B=J. L. McL~FP. A 5.~T. . P

Corrospoudonin wne weite bowsk the cadrods of cortaln
mabufaoturers, 0F whate spocifio | artolos aro to bo had,
also thuse baving gosds for salp, or who waat (0 Bod
partoers, Ah0ould «iad wity thelr commanloations an
SWount 0 Boicst te 0 3ver tha oost of pudlicetion uader

Candle guard, B Morgan, ...
Cane stripper, B.C. Janes
Car coupliag, Beddow & Jackso
Car coupling, T. bmlth
Carelevator, coa), P. I Lamoey..
Carstarter, C. J. Moor . . <
Car wheel, ratlroad, W. I, Palge......
Car window atop, adjustable, O, Page..
Car voutlistor opener, J. K. Crom. . .,
Cardbureter, F. A. Flsher,
Carpet cleaner, I, W, Bates.
Carriage, F. M. Watson, ...
Carriage seac, J. N. Ml Jer..
Cartridge, loading, T. L. Sturtevant..
Chalr, reclinlag, E. Colling. .......c...
g:':;“g; :::";':dz‘:""j"‘; P " Jatog1 | Stove. base burning, J. Easterly (r;..
SIS $ A Stove, cooking, C. 1. Douglas ...
Cloth fialshlag mackines, tray for, A. Woolson... 11022 Sto ”
Cluthes Moe recl, C. Rosenthal. ... oovivveiiiiina HLOS Tepiithrm, i & lwlu.--
Stove sipe drum, A. W, Voote.. .. ..
Clotties pounder, E. §. Saxton. « MLOR

Strap,sbaw), F. H Wikis |
Clothes ree), J. MoMabon, ... .ooiiiecennins « ML8)
Coatl 1s with Gaudala et al ....... 1L1s | SH9mo extractor, T. Herblg .

5 NAUIE Sogar, mannfactuce of, J. A, Morre!

g:m‘:;d.n.:' o TR Yt [ Telegraph. printiag. G. M. Phelps -.......
Thrashing machine, B. H. Martindale

Cormunt, T 5. GITbert., oviininn 3

Cradle, L. A, Cilchester, (F)..... Top, splnning, J. SPEaCer. .....oeeeeee
Toy, B. G, Messinger ..

Cradle, F. Chichester b Al eid

Cradle,sprag, F.Chlchester ..... e

Ca'toary apparatus, it M. Casfer.. Tuck marger, F. L. Tlleston

> Twisting wa-hine stop mechanism, A. J. MIlstead 1118
Cultivaror, 0. Kagler .
Caltivator, O.Kogler ....... ... conesrennver oo HLIL

Seeding machine, 6. F. #teoud ...
Separator, gratn, O. J. EVersos. . .....coon p
PR T T

Sowlng macilos foldlag cover, 8. J. Pusey . ..... Wl b3
Sowlng machine prake, D, T. Poak ooooooieiaians W6
Sharpening 8. 7. B

Bigunl, Bash Ught, Mitchell & Mayo ...
Sk machine for spreading, J. Sawt, ..
Soda water, ote,, conler for, W. Gee....
Sods water sppararus. J, Matthews ...

crrenecnss ML
veves WIS

Sploniog machine roller clearer, C. B. Brown,
Staven, Jontlog, E. & B, Holmes. .

wrsaawane

Haud

HLAS
141,166 | Umbrelia, C.C. Lusby....crvuene

Curllng tron, Rosensteln & Feder.................. 141,07 | YAIve,stop, G. W. Ediy ..
Doors, fantening for allding, E. W.Staples, Jr.... 141,019 g:::::: :::::'s' a“;::::‘ Yo it
g::,'l:nmn .:":.f‘,va:'::t:: ":f.‘ Veanels, catel for rataing sunken, B, H. 8lebe.... 14 053
2 2 o Yest supporter, Mariin & Mapes. .. ..cocooeeeeee.. MO
Electrotype etching plate, A. & H. T. Dawson.
Radhuo als and gk OLTPOM - - oota o Washing machioe, J. Glines .., e MLEM
Englue, rotary, W. P, Eayrs. ...
Faucet attachment, E, L. Daobar.
Faucel, cowpound, W. S, Bate. ..
Flire escape, J. A Talpey........
Fire extingulsher, 11, 8, Maxim,

. e

veen

..

18 :::;,': W. teh eases, spring Jotat for, J. Gordo,
L 14t0s2 | Weteh, push top for, J. C. Dueber ...
. yapas | Wator eloset dislafesting, J. M. B. Baker.

Fireplug, J. P. Gallagher. .. .oooceiiininnsans oass
Pires by steam, ete.. extinguishing, J.A Coleman 141,03 | Water wheel, E. B Perey.......
Farnace breast plate, blast, . A. Fleder......,.... 1,06 | W eatherstrip, P. Stertag .. L
Furnace for welting metals, J. Harrison........... 1401 | Vel ’_'.:"":’:"mmc' L-Tavs.

. e per s g o >eonXil ver LIS | o ool o ‘cc;-.m..cl.;!nc.t'. Crosaley........ MRS

Furvace, gas, L. Steveos ...

Furnnce, gas, L. SLeveos ... .......u.ee S (TR 5] TR

Furnace, metallurgic gas, J. M, Hartman. . ore 11002 APPLICATIONS FOR EXTENSIONS.

Purnace, puddiiog, H. MeDunald, ()........ ... sooo| Applleations baveocen duly Aled,and arenow pending.

Pa-naces, hot air flae for heating, G. It Darker.. 111,101 | '0f the extension of tha following Letters Pateat, (lear-

Furniture log, Orr & Balrd. ............ + vevesseresr MLOTL | T4 60N the respoctive applications are wppoluted for
the days hetelnalter mentioned:

«e HLOM
. JL101 | 2381 ~BroxzixNo Macnixz~G H. Babeoek. Oct. 8.

. HL053 | 25 983 —Grass Corriy.~J. R. Cannon. Oct A

Gage, carpenters’, M.C Roblchau...
Oage cock, Beliemre & Fieer. ...

Game board, F. P. Holmer.. ...... .... o
Gas, facture of, W, IL Sp cee HL0%0 | 25 975 ~TaokLE Brock —1, E. Palmer. Oct. 15,
Gas, vapor, R. L.Cohen. .....ccovvees vos HLLID | 35004, D17 STOCK ~N., Spofiord. Oct, 13,
Gate, tilting, J. Bartholf ... .ooiiviennnns . con MLE2T

Gearlog, locresslag friction of, G. Liadsay........ Wi, EXTENSIONS GRANTED.
Graftlog. C. E.Symonds ......oiceevernannes e HAD2 26061 —FLOUS PACKER.~S. Tagpert.

:‘n: 1913 ~Castixo Corras CyLixpess —F. Adams.

Gralu deyer,W. F. Morgan ...
T aen | 340 ~Erevaron—A. Detteley.

Griddie gres ser, W, H, Bixler .

Harrow, J. A, Walket . ...ooiune

Harvester, corn, L. Hamilton L laes | 3. —MEar CoTTER~). G. Perry.
Harvester rake, W. T, Fastes, e "'—
Harvester rake, M. Lo MIX oo BRTTATY DISCLAIMERS.

L WS | 3 ~Froon Packxr.~8 Tagzart.

ven 10888
: :u:‘m DESIGNS PATENTED.

T 06| 6798 1o 6,778 —Nuntas ~IL Boot, Phlladelphls, Pa.

Harvesters, e ¢, seal for, J. G. Perry..
11at pressin z machloery, D, Brown..
Hatchway, seif-closing, A. Reid
Hiater, kerosehe, 2. B. & C, E. Grandy .
Hinge,seat, M, W. Chase
Uqisting machiae, C, 11, Herrey
Hoo skirty, tape for, C. U. Carpester..
loo cremm freczer, A Lucett! ..., sense
fubaler, 8. J. shaw
Lron, restoring tinned sbeet, W, E. Droekway
Jouroal b aring, frictionless, J. Eccles ...
Kettle Hfter, E. A, TEIsell
Kuife, L. Eday
Ludder, J, Eagon ......
Lamp, T. b, Atteroury...
Lantern, W, MeKny
Lantern, 8. Naylor
Lasi block bolder, «*. Danli s
Lathe, pottens’, W, Meek
eather, art'ficial, FLA. Clark
Leather, toltarion, H A Cluk.
Leather, artifietsl, 1, A, Clark
1 ook, combination, 11, Clarke (r)...
Lookn.sonl for, F' W. Brooks
Locomutive hea Hlight, I, ¥, Stout
Loowm ploking moechanism, W. Townsend. ..
Lanriostor, D T Pray N T T
Mage sla, milk of, Phlllipa & Re
Medios) compounnd, C. D. Bradley....
MI Hug machine, 6. T, t Hliags
Muale notation, J. ¥, Powel). ..
Ores, troationg, M. Lafila
Packiug for plston rods, W. LI ston..
P"addle wheels, feathering, G. K. Gleon .
Palnt fof roofing, wood, ete., J. O. & C. ML Bills, .,
Patnt vessel and package,J. W. Masury

« o

TRADE MARKS REGISTERED.

197 =Saws.—E. C. Atkius & Co , Indlasspolis, lad.

1, it ~Scanrs. xro. ~Hrowssou Bros , Chicago, 11,

100 = MEnicise ~D, Diek, *ew York chiy,

L= INERAL WaTER ~C, & K. E, Dunbar, Wankeshs
Wis,

1A ~ST1ovE Porten,~Flatcher & Co., Lynn, Mass,

1A= Nuaxny.—H, lmhorst, New York elty.

170 ~STREL AXD Inox —Leog & Ogden N ew York city

1A —ToRAcow.~Loewenthal & Co., Chicage, 1L

1AM «BoArsToxE Packing, ~Sclicrs Bios, Fhlls , Pa

1L%0 ~STEEL AND [RON. ~Sweet & Co , Syresse, . ¥

LIS —Hearvens —Gold Heating Co., New York oity.

LS~ BTEAM Uaok, —Usles Beam Guge Co, N. Y.

SCHEDULE OF PATENT FEEN
I oach Uavest, ...
i veoh Crade-Mark, .,

V1o appeal 1o Uommissioosr 01 Fatents
v appliention for Wuisene oo,
On sppllostion tor Extension of Pateat,
On grsaung the Ext TP TN

Ui 0108 & DWGIMIIOr. .covvisrnsrarsnnnras snssnsssnss D10
U oL appiiostion tor Dealgn (A4 FEATA)..civmnessess B10
On AD ApPUCRIOn 1or DesED 1T Jart).. coiiernensss 1S

the hoad of “ Baunoes snd Persoasl,” wiich le specially
devoted Lo yuoh eaqguiries,

Paper fle, . Rathbone . . ....oovaares
edgeo 00

Paper stock, ibgrous, T, Routl On an apphicetion 1or Deatgn (16 yent®). oy
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RUPTURE

How Mr. Stmr_t_w—w Cured of It,

1t fn b ML S Yuar Ago slnge Dr. Bherman, of No,
f Proad WAY, New Yorx Ulty, placed oue of bis horolal
Mo gy mn’l.l- G APl ive aompound

waoes on i,
;s"l. ranturn on iy Fight side yrinnced no Ineon
o Nourked righ

i ace frouy wosring th
youl o, wur

rate por

elier-prass

spphi

d 1 ean now say Lam varg

:m“--::n he appllance for soversl wonths e v

e na dlne or symproms of raplure It & brick
(rafeand aiwngs & slomed 1o Yery sy

{ ol Iuﬂlw':llh\t .

.rlar‘ wnefis of those raptured |

Nioemabary, Feua. Jaly 1, i3

.-m.,.‘ldnm of our reailurs be troubled with ropture !

¢ recoiinend tham (0 ¢ aaault Dr. SHarmian, whose ox

¢ enice anl mannoy of troating the [ufiraity (s the beat

‘llrm(t'r of rellel and cure.  1Hix book ou rupiuie he

Wl for tea cenie. Send (or 1"~ New York Sun

'1'0 ARCHITELTS AND BUILDERS.

CHARLES K viul, Landscape Prot wgrasher, 1104

sdway, Naw )ork, “Wiil sons On Approval, Lo reapon.
sldls puril a8 eolleatlon of 8xt) Phot: GRTAPNE (L umh d
.' ua pubied) 0l Now Yore Uity aud Ceniral vark

Proposals
ForContracts

Orrice OF THE BOARD OF WATER COMMINAIONERS
oF TaE CiTY OF YONKNENA,

Yoxxxus, August 1, 1870,

fonled pr\[‘\uuh will bo received by the Doard of
Walr Commisioners of 1he Clty of Youkers tor auter -
fag lnto coutracts tor mrolsnlog tne tullowiug described
work and matecal -, or any poitlon thereof :

1AAR (ee: L) ach wi ol il tron aud cament pipe

AN feal o ~lop & -ruvuut trow and cewival plpe

M towt Hlaeh wroaght trvs sad ceavat plpe,

W0 foet (Blnth cant ruh pipe.

1A fewt Ginch cult 1o plpe.

S fee  dneh vani lroe 1.

3 oot 13-tach curved Lrop pipe.

107 feut S-1ao b QUrYe Clron plpe.

& feat Lluch ourved lruu pipe.

& tydraut plpe vibo 4

185 Heaaones, 5 aud 4 ~ 3y, A, 0and 12 Inches,
0 alpaves tur 13 lnch plpes.

40 slouves tor Gluch pipes,

W alouven for dueh pipes,

#1300 « MOPpUUCkS,

Welachel pcucas.

16 LLaCh SOPeUR o8,
& fre hydrants

l.\l @ pivpusata for trenching for laying the cast fron

Bl S i &

n:u P ‘roul- for ln)ln? the cast fron plpes,

Plansaod specigeat! sus fur the avove pawed work and
mat. rials Can sovl at \he offige of the City Clerk of
the Lty of Youkeis,

All proposals must ba enc'osed (o scaled envelopes,
addressod Lo ' The Board 0f Water Commlssioners of the
Cliy of Youkers,” wud vadorsed ** Propusals for Cous
teaot. Thoy tiusk contaln the name of ‘hesure les who
will becoiny guarnntors uf the faicbial purionosuce of
ux contract that wey bu awarded

I propusals st bo 0ld with Willlsm H, Doty,
Clerk,at tho ofiee of the Clerk of the City of Youkers,
Maaor Hall, 00 or before Mouduy, August 25, 187

(e Boara of Water Com ulssionors will meet at the
ofic + of the Clork of the Cliy of Yunsers, in Mauor Ha'l,
oa Monday evenlog, August 25, 1873, at clght o'clock, to
reccive and opon sUCH proposa

Toe ot Water Cutnalesloners reserve the right
10 A00ept or reje st any or all suck proposals, and alse to
jocrease or diniaish \oe quantity of work sud waterial
“B‘u‘r'da.e‘f&onnoud ¢ Water Commmissioners.
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N BARKER,
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dnu WESTERN ART ASSOCIATION,
( ; RBEN S PATENT STAVEdJOI\XTER -
IR “"”3 m'iﬁ'\" .ngim. salut Louls, Mo,
Y MPROVED SAFETY BAND SAW MA.
CHINERY. 4 stasa=Machinery for Planiog and Mald.
n‘ Miils urpnnwn. “aab snd Door. (“blneund Wl on
Makers, Slanufactared by G, HARVEY, erey St
mnlern At glads uu- Aly §e -ndnxml \llc ne? o
m‘ud numr Bolilug and Hose, Importer of Freoch

GE\ T8 —Most fortunate chance to make
and nnl £25 lo $100 weekly,

Gen'lgman,
o""«.' 'lfs rou(ny. \:v i!u

FOR SALE,

The undivided Interest of ADy
Stute South and West of Ohjo in
o valuabie Patent,

Hines Combination
Steam Cooker
ean be made by any Tioner. Send

forcircular, Ad
e JUHN A. WORLEY,
o 40 Professor St., Cleveland Obio.

AVE 35 PER CENT OF FUEL—An in-

X ‘u‘o;l-t l‘l{ A”‘“}n

L ¥, TEM

S

1y $780 In
numen‘ﬁt 108 uvm{ q:e oaeld- (Jmnmo\'lglA 7.4
a Peoven! vo.— r| P. .mw u Las bwu before the Fub.
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l}-umuuon of ‘ e N, Y. Ceatral
& dnolu wnumlu Ly, wud bundreds of the best
re AN COOIDIALS O ln Country. [uis warmanted
to ove Ol‘: ;u o wud 0 o l{ prevent ihe
f0rnasiva 01 Gew Ly 40 Bollers, ani withoat lujury to
u&’ b 5 "“m".fi- .‘;5' ‘u:ﬁ'r\- I
Ficien Fimislhe foclest st ieclivon et
Lt

g'&';nf Bm'"ng O 012 oree Pawer. These
and Mnum absvlntely the beat n; produced,

88 nundrods testity
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§ 10K RO lats 15 Wator Sty M. ¥

SUIENCE SERIES—
Onlunayl lgﬂrnrm‘g.

lonou- Mmoo, ,
¢ nllo—an'

P,

Ores Analyzed,

'Vu: ‘Nosmwu 8

»‘umt free o/mllwu rece.pt o
ACBINEBY FOR PRINTING OIL

Hm‘i‘uo"l’u'muuv.. frooKiya i T,

kiyn,

BR HOT AR

| Pouaded an

JOHN WILEY & SONS .
SLIENTIFIC BOOKS

» \

Professor ‘lmhnh Eagineers
Uldﬂ[’.lll”'lltll, and Artisans,

156 ASTOR PLACE,
NEW YORK.

. P 5 s May be written on POSTA

Great Secrets Ml o on PORTAL

tography. Combinstiens vidicss—each read ouly by its

uwn ke Bend fur Clircvlar

PN 14, lnd

Massachusetts Agricuitural College,

1ot #i by tho Btate for the libera! educs
f the [nd Tl Clasaos, will begtn 1ts et wgaile
yoar Aug. 37 Far aatalogue or lulornnath u.Mnn

Proaldant W, 5, CLAIK, Amborst, Mass

3125 Masuracronine Co, Waltham, Mass,
\H L YOUR PATENT.—The
whogegotintes sales of yaluable
onee, one or two really good Metented

Nu ad 2000 charge wads
Address

(x.

, Orequfl

Hon «
ml

A MoxTi o Lady Avents, Addross KELLis

advertiser,
patents, wishes, sl
aveations to sell

ro n.l BN New Yors

ILLINGWORTIH.

\l:\'ll.l.l{ h’l‘. VOUNDRY, LEEDs, ENG.
Makes s specialty of 10 lu, Lathes. All parts sre inter
changeable, belng maae ln dup leate, thus cnsuring ¢

curacy aud exoellence of workmauaship, Price for 12
feet bed, silde, surfacing, and scraw cutiing completa,
£0.00, F.0.8,, Liverpool,
lloulu-- \ull\ nlln u

‘[(tm

®

For Mhotograph and full par

ORENEY R

MOLDING, MORTISING,
TENONING & SHAPING
MACHINES,;
BAND SAWS,

: SCROLL SAWS,

Planing & Matching

MACHINES, &y,

D
¥ For Rarueoan, Can, and Aoxr
CULTURAL SHOPS, &0.,

¥ Superior to any (o use.

J.A.FA
L‘CI!’ATI Ohlo

NEW YORK STEAM ENG[NE C0.

MANUFACTURERS OF

Machinists Tools

OF ALL DESCRIPTIONS,
98 Chambers St. NEW YoORK.

l“ M. MAYO'S PATENT BOLT CUTTER.
4@ Send for MNnstrated Clreular, Cincinnaty, Ohle
MENIA SEMINARY, AMENIA, N, Y.~
A Family Doarding-School, On the Harlem [Kalls
road, elghty-five miles from New York. Full courses
of sem nary {nstruction, with preparation for college
crbusiness, Personal care ln study, habits, and hoalth,
Termn, §30 por year.
Fortieth yoar begions Sept, 15, 8. T. FROST, A. M.

and Higher
Fuur
TION

wing

BOOKS for

Departinonts

STUDY and REFERENCE
of THEORETICAL

SCIENCE, for Hiutt BouooLs,
FPRAOTICAL MECHANICS ;
Treusicar SCuooLs and Prorissioxar Mex !

| &

wll
PRACTICAL
ACADEMIK

uwl

sl

Warrew's Complete  Elementary |
Course
and

(the ouly one) In
INNTROMEADAL  PROJ

nnd PEnsrrcrive DEAWING ;
Descriptive Geomnetry sod s

Usefuld Applications.,

Hasp

NHADOW

Full Descriptive Catalogues gratis,

Sampies sens by sl for W ote,, that nlul quick tor
[1 I WOLLOTT. o UChatham up.u' e

'n.' L

Macllinery,

and Lren Working
Hubber Belting, Kmery Wh
RO, PLAVE & CO,, 10«

('old Kolled Shafting.

Best and most perfeot Nhafiln ver made, coustanily
m hand 1o W ge quantiies, lun».{ d in soy )

ML, Also, Vet Ue wl ¥ and selfediing
shgeis. .xnnul FLACE & «
wty Mlreet, ‘-rh ¥

f every kind. Leather abd
Is, Habbitt Metal, &¢
asheat B0, 2.0,

e

“Sturtevant Blowers.

4 Clhalr

Uf every slse aud des n Vb m,rnul'lnll\ on hand
LORGE PLACK & Co,,
m Cuambers Bireet, New rork,

PATENT "UNCHING

SHEARING MACHINEN,
With all Modern lmprovements, In forms adapts 4 (o ave.
ry Mod of vvork WanrasTRD SUPERION TO ALL OTHERS
Presses adaptod toall kKiuds of work (o store resd)y for

vhl‘:m ut
WILDER, 121 Chambers #¢.

Farrel’s Patent Railway Crane,
Patent Ground Chilled Rolls,

ROLLING MIL l.‘ AND MIL l‘ !A(‘l' NERY,
Punche ® and Stears (or boavy work Whrels, stinfis,
Ue I'I I‘unvu and Soecial Casr lntv -' |/~-' Pric »
REL POL\DI!\ )IA(‘“I\B Co.,
. SELLINC AGFNT,
(.lumnns-ml New York

(10\\'[-:1,!, PATENT DOOR AND GATE

SPRING. worth ten of all others. Won't corrode
Ask the Hardware dealers for i1, or address
. WHITE, Newark ~. J,

OSES G \" hvl

or break
8 le Manufacturer, JAS,
Territ ry for Sale.

OLD ROLLE
SHAFTING.

The fact that thie shafting has 35 per cent greater
treaytn, a Qoer lm-n. andis truer Lo gage Lnan Au) olper
L4 use, renders | dly the most eo ‘
Are also the -ole manufactarers of the CELERRATED L'ob
cixs Par. CovriLise, mc furaish Pulleys, Haznge

WOUDBURY'S PATENT

lanmq“ and Matchinp

1ding Mach! Gray & Wood's l'hmn.&ollou
w‘"?ﬁor‘fu ouu 'w’fv tl- ms ch na\'y
WOC y 4 re Ta

Send for ctmulm. h‘m
JAGE'S Water F'lnuw Conl Lime Kiln, with

ol er woat, ¥ | Boly White, Lims, or Semen).

w uml Uoston,

with m.of water, O, D PAG

0 INVENTORS

~ MANUFACTURERS

The Managers of the 424 Exhibition of the American
Institate, of the Clty of New Ynrk, bex to Announce,
that the Rxhibiton Bulldiogs on 24 and 34 Annunuu‘
684 nnd 6ith Streets, wlll be o for the recepilon of
heavy Mnohine'y Aurust 18th and for other articles,
Boptember 141570, o'{ho Exhibifon will be formally
ed Beptember 101,
p;:r partioulars, aildress " General Superintendent,
Amerlcan lustitute, New York."

BOULT'S PATENT
Single Spindle
Combined Moulding,
Paneling, & Doves
tnlling Machine,
For Carviog, Panellng,
and Im:ﬂl.u lluumln.,
vartou« K'nds of Dove-
talllngand Roatlog, The
‘lnnlu( and most usefo
faovine for Furniture,
lluum-nnlnhlm{ Cara, Ore
o, D Drawurs, Drackors,

Qo
NDATYLE CREER MA-
CHINERY COMPAN
MAXUFACTURERN, ll.nlu
Creek, Mlenlgan,

LASS OULDS for FruitJars, Patont
X Lampa, Noitles, ele., méde by 1. BROOKE, 1
S BT T O A B L
L]
e l'om.lpo'uul ’anlnmn pald to MOULDS for
ENTOW
0 FOUNDEI}IFHNFMM'T'» ltln'plowulku.
—~ OOk ¢ e, with hulkhead
wll:ﬁio:{:r "MF: é:#.:-- lonnll. ?xtlll;ﬂ” Lnl.‘i.
15 East Soili Streol, Now Y

ﬁlNUb& AND BARREL MM;UIVL‘.RY —

n h ut Shingle wwa i .
-o .lmpleul ' xlw;l'tm 0 e

e 1
.' Jon mt"'“m. l‘l l" 'If:af’tll'r.-‘

oou wommm um‘amwnv GEN
uh n ood'onz Flanersand Rich
ant rpn I‘n on Ms

L} D *
“Ceatral "“‘"\ﬂ‘ Wi mu.n“hl‘ﬁ'fknm:w
LCOTT LATHES, for Broom, Rnke, and

ODHAI ¥. 10 New Jnureh 8L, New York

Hoo flandles, . C. MILLS, SiCourtiandt Bi.. N, ¥.

of the most spproved o8 Price lists ma
satioa to JONES & LAUGHL
Try street, 34 sod 3 avexves, Pit
mnm l‘..bimdud‘?u sale O
sare
b‘h"*ﬁﬁt&"‘{-’. Chamibers sireet. 5. Y.
Pu FICE & WHALI G, Milwaukee, Wis.
1 1 h Y For caiting business
STENCIT, DIES st i
sl 0 (4
ston k?‘ n?n Key Cnu-x-. with s:h‘lc;s ronur‘ men ug
AT, o or eatalogue an
JPSSPRQ‘CKR 117 Hanover St ,Boston, Mass.
We have been fur-lahing the new, larze filostrat
paper, entitled “ Cricket on the Hearth.” at one d--nuef
rarto suhecri oD a guarantee that the money will
refanded any tIme within three months If nol satls.
factory., We bavenot been ssked to mlnrn adollar yet.
10,M0already sold. Sivteen Jarge pa es. ¢ best and
chreapest paper (n the world. A §5 chromo to every sub.
lcrlhor c J’ur Inwemo ths on ;‘rlnl dAmnu v‘nonm'
@ paper three inonths, and terma, JON
0 llADLE\’, Publhhon 176 Droadway, New ‘i'or .

You mk WHY we can sl Fint
[N 7 Udtave l'inoos lor $2007
AW T 11 Cunsla fosts Liiam 8400
ke aoy $600 Il
Wihrough Agvtits, wa of wouw o
100 per ot, puli.  We have
WO Apenia, bt sy Jirect 10 famle
n- 81 Factory price, sl warmast
4 Tears >end tor illustrared cire
culas, In -Mch e nuu 10 over S00 Hankees, Merchanis,
&c. some of whom YOU My Kuiwr tsing oar 1Lanos
in 44 \mu and Terrlioriva, Ploase stale where yuu saw

' u.s.Plano Co., 810 Broadway, N. Y.
l lC’HARDBON MEBEIAM & CO,
Manafacturers of the s teat ‘mproved Pat -
elx’ and Woodworth Planin fllchl:ﬂ. !lnle‘!nen“l‘. I::EB
‘nd moldh}ﬁ 1enuulng. Maortislog, Borin, ing, Vers
recular Hesawing llnhlnes,ﬁ' Slll- faw
ghvlbon, ﬂ?ﬂt“ nn humrl Cm-ol'i aod Ripsae M.
108, e uruln th
ou‘a’er"\m‘;‘? o M ood: -or}w‘u:ohgfer?.' i tavions
and price llsts sent on & Hon., anofact
Ceater. Masa. meom:.p 17 Liberty »t. \e.: ??
JOR SALE—The right to manufacture and
Sell the Matent Stave Graln Baskets {n the States of
fo, Pennaylvanis, and New York. Sa)d Baskets pro.
t cted br numerous pnl-inu tasned to Horaes O, Jounes

nnd others. NREWSTER. Analotan Wi
II III T~ WROUGHT
IRON
BEAMS & GIRDERS

ur:. Vuion loow Muls, rie n
- u(enum of Engineers and Arckl i
to onr improved Wrought-iren Beams ::1 151'::3::‘(-:.|:;1
ented). 1o which the compount welds between the stem
and danges, which have vaed 0 ablectionable (n the
ol mode of manufactariug, are entireiy avolded, « e are
r T.rna Lo farnish 1l aizes At ' erms as favorable as can

eobtalned elsewhore. Fordeseriptive thograph address
Carnogie, Kloman & Go, Unton Tron Milis, Pittaburgh, Pa.

Niagara Steam Pump.
HAS, B. HARDICE,

Dusgh,

A Aduins ot nrooklrn. N, Y.
“cm“gg anr the u.-n Jna %‘YLE
DROP PRESCES, §, ALK FRES 0.

TEW & IMPROVED NS, —
N (,lll\'lﬂTﬁ" TOOLS—all ""HPA'I""I'E%:M o
K. GOULD, 9710 S N0 1k, B A ve. Newnrss N. J

r-vdq! APERIE WARISNT AN chamnes of wrrking
{ 1o, of althas ser, youig or obt, nuu-m-.-w'::l
lnll l"' cln i ”.n lmluln oF Al Uio wuma Ahan alany Wilng
Adilivas 9, Silaacn A O Partiand. Maloa
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= ENGINES, =

Of all the best siyles and makers, ot & m

THIRTY-FIVE PER CENT
PPN T

Andrews Patents,
Dvcl-n ﬂr.'v-d. ar Genred Molste

eYEry wa

sid advies before purciaais g

u-fu wor vno t Accldont,
'M'. wnd - brn
O h "'t-u -nfw'lrb a:'n'-‘ siugle, 1ed 10

o-,
Coou? ’

J.T':.';:. 100 10 l. Huns
"- ..' Gruve ‘('J.O':l.. "~ :a,-z..
ll.!.l ‘u .-f- to. Durable, and lno-u-l.
ReLdise W 3 uuunna "o
viar Mipet. New 'm

l’A'l‘EN'l‘ 2

VARIETY MOULDING M4 CHINE
TN o o L
moed ute setilcmenis will prosecated. | uEaw

A 5 GEAV, Bole M aufactarer & Proprister.
Also Munufacturer and Dulu o all Kinde of Vel luf)

G I',A R'S

and N«nnlul-uyplk‘ “% r»udbury 5. Noston, Nno.
SCHENCK'S PATENT.

NOODWORTH PLANE! q

Asd Redawing Machines, Wood and irons Workt
ohinery, Eagioer, Ballers, ete, JOHN B S8CHE
SONS, Varteswan, X, V. 084 (8 Libery St New Tﬂ

( AXD MEcnaxical ESGINEERING AT

Renssclaer Palytechulc lwll-lr.‘l‘nv.
N ruction very pracilesi CHATALTAPE  Nhawr

TvIL
e

puot-i 1 this country. Oradostes obtaln exceilont posts
Hone. Keoprus v-crt 110, Yarihe Anonal Register, con.
taintog fmproved Vourse of Sindy. asd l‘ullrmlc-hn
address Proy. CHARLES DUOWNE, Db ecto

$25ADAY

A Tuia wanted, Scanmullnly
s, G.G.Saaw, Biddefurd, Me,

M.llon-q and Portadle nre [
Send for Cinwiar, (.LL‘I’! suo }:m & CO., sche-

oectady, N. Y.
MPROVED FOOT LATHES,

JATTEKN & BRANDIXG x,n-rmrt—sﬂ;\RP-
Viat or Roundisx Surf+ es—Large

ENT Lett or Alrnl‘l- l.u. «1 N
é‘ ORK. ﬂ%A.\D!'ZH.I!CI.(JII WELL: & 0 L

S Dutch, cor, Fulton ‘L. \cv York
RESNOLDS”

Turbhine Water
Wheels.

30 years' cxperiesce enzhies me
lo excel in Geariog Nilisof a"T kurds,
rnruma:lum reflable, eco-

uuk-l Scirnrise phlet
tree. O 0 1'.\u.cur Lidenty
Street, dvew Yor .

SAFETY HOISTING

OTIS’ Machinery.

XO. 348 nRu.um:& BOVok. co..

An deut[die Crfinder.

Licje grofe und thitige Clafje unfrer Ve.
vdlferung madien twiv  bejoudesd  daranf
aufntertjam, dag unire Rirma durd) ifre Vers
bindung mit Wafhington und den cuvopaiiden
Daunptitadten, befondere Vorthsite jur Crlan.
gung von ine und audlindijdhen YPatenten
bictet.

Jeder Criinder, gleidviel welder Nationalie
tat angehdrig, ijt durd) die liberalen Patentges
fege der Bircinigten € taaten jum Patentiduy
file Grfiudbungen bereditige.  Unjre Fivma it
bereit, gefiigt anf 26jahrige Crfahrung, deutjdye
@rfinder jeder Seit 3u bevathen und ju mdgigen
Preifen vafd) und plinftlivh Patente ju exlangen,

Tie Dentfde Section ift in den Hinden
fabiger demtidjer Jngemicure, ‘code in der
Office peridnlidh mit  Crfindern verlifeen
werden.

Der (Sclentife Ameriean™ wird in feinen
€palten vie Gedeutenderen Grfindungen bes
{predjen.

Qorrefpondeny erbeten und prompt beant.
wortit.  $ampht te in deutider € pradye wer.
ben auf Veelangen franco yugejandt.

Adrejfive:

W & go.,
wScient{fic American™ Patent Agentur,
87 Part Row,

Now York City

-
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Scientific  merican, [Aucust 23, 1873,
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TEMPLE, Dayton, Oblo. BU_P'BR.HBATBM
NILESTOOLWORKS, |~ WIRE ROPE. Syl B e v

HAMILTON, OH10.

h«lyﬂ ow York,

JOHN A. ROEBL1 NGSSONS PP ¥y
MANUFAOTURERS, TRENTON, N, J. "llf oating Ovens, Hollm
JOR Inclined Plancs Nnndlnu Ship Rigging Pmmeters. Nuow, Dlakt  furnaces,

irldges, Forrlos, Stays, or Guys on Dorrioks & Cranoes, Super-Heated Stoam, O Slllll &o,
ee Ilup«'« Laah Coris of (‘o‘qmr and Iron, Lightuin Address HENILY W, DULKLKY,

Conducters of Copper. Speclal attention gir en to hols 3 A

s o a1 Konmta for Mingeand Brevatam Applefor | wLiverty 8i, New York. | ROSEWOOD, WALNUT, WHITE HOLLY
i «nu\:‘v :1r(r¥ |-rh'r' l'lld ol{h‘c;l lutohnnuw:llnn 3 nd hx EACH'S Seroll %n“im: Machines.—Cheap BATIN WO0OD HUNGARIAN ASH, AND
v ot on Transmisston of Power re o L —
t r:r';;l:o ock constantly on hand st New York Warchouse ] est and best 1n use. For Tlustrated Catalogue and ALL KINDS OF WOODS,

No. 1T Liberty streot, lv oo List, send to 11, L lll.M ", wlullon 8L, ﬂ \

IN LOGS, PLANK, BOARDS, AND VENEERS,

GEO. W. READ & €O,
Ml an-l \'ml 180 to 200 Lawin 8t,, cor.6th ’ll..lt ll.,N.
{;: Llclme L"ﬁm’;‘m’ (‘.'.":?.f.f"."&'«r 1 ﬂco ll. g
DOUBLE ACTING

T ——

"L TeIpey [VSI0ATU[) 8 KAva

BUCKET-PLUNGER
H N ANUFACTU R.l' RS of Calcined and Land Plaster, Mx\rbln Dust, Terra Albn, &e. &e, Our
1 e "R TR o o oy v, wew vous. | (8 SteamPumps
MORR[S, TASKER & CO., INDEPENDENT B ol
- MANUFACTURERS OF VALLEY MACHINE COMPANY,
AMERICAN CHARCOAL IRON BOILER FEEDERS > Easthampton, Mass.
B 11 Tu'b SEND FOR ILLUSTRATED CATALOGUE Exeny WnerL MACHINERY
‘ !or grinding Tools nmlu 1al8, gum-
o OLEY il COPE & MAXWELL MFG.CO BT
{ JOYE'S MILL FURNISHING WORES WROUGHT-IRON TUBES HAMILTON BM10 Sineduale mm.mmg.q..ﬁ',
! v e erabie Wil £ Mieines, fackers, | AND FITTINGS, FOR GAS, STEAM e ke dombiTor v A
| :‘dllup’l.\l:ﬂkl-o rn.u'gnm: "nd l-;rri:fé:,'::m:;p\ = s WATER, AND OIL. SILI(‘,ATE OF SODA. Factory, Woonml«ot R. 1..sl0re, 90 Liberty 81, §. Y.

s les, ; 4 4
_____ OO Gacam and CGis Fittera® Supplies, Machivery {01 | [IOIGES, COOLIDGE & CO.. BOSTON, MASS. The Pulsometer or Maglc P p.
HF..\"l‘h WANTED—Anybody can ‘make NO. 15 (-OLD ST.. NEW YORK. ‘ um
f[ .Ln First class articles for Ofece and House- T™HE
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nufscturer's qucal and enormous ronn LATEST IMPROVEMENT
IN

1, WHITE, Newark, N B U l L D E RS gfg&g&ﬂ;oé.mmv:
LUBRICATORS

Macmmst’s Tools,
AND mrm Thl: \?E’DL: LVALVE O.lL F:BDER l:l'
LUCIUS ¥ P(ﬁ V,F 1 Logamotive nd Stationary Engloes has

mot with great
e‘ r.)lu will be lummmd with Sample Cups by
Wueroom.ll ben.y Strect, New York.,

addressin
A. C. STEBBINS, Agent, cn\c:.\'su'x DRASS WORKS.

BUILDING PAPER! LNERLCAN SAV L0

Sng, Deafelog, Carpet Lining, abd as a substitute fur Plasteriog. Send for Sam
wd Circalars. 1o 5 B Hots & Co i s o Tark Place. . .. or liock Mevin Parea o, ibleava 0o | Movable-Toothed Circular Saws,

) . P.I‘,REORATED CROSS-CUT,
e = S~ SCHLENKER'S PATENT ¢ PORTLAND CEMENT, y
HAMPION SPRING MATTRESS—The B OLT c U TTE 2 | o thabeas Loadon asaiasisrers af&"«i!’? . SOLID A Wk

ALSO
_A Practical Treatlse ou Cement faraished for 5 cents IVENS & BROOKES PATENT
latest snd Dest tm yoo want & EwW INVENTION. ADDRESS, »

DSEihy 504 comioriabie bed? Here it 1o, Toe softest HOWARD IRON WoRKS, BUFFALO.N.Y. tric-Geared Power Press,

The stmplest, most dnnhln nnd eleeuve
steam pump NOw 1o Gee.

situations and perforos l" (nv fune\.ou
of A seam pum;\'nhoul 118 consequent
Wear and eare 0 machinery sbout it.
.\omlni 1o wear ont, Wil pump gritty
or mnddy water without wear or inlary to
fts parts. It canpot get out of order,

C, HENRY llALL & CO,,
Cortlandt Street,
New York City.

dm for circular, JAS,

SRAND COLD MEDAL AWARDED

e e e s S B :
plcte without it. Trholly composed ¢f tenacious tezm: R‘ YSOM SYPHON CONDENSER perfects 8 P BLAISDELL & CU
D'ﬂd 'l"’ 'Pﬂ 0 unlited that lbe resstre 18 equally and msalntalns vacuum on Steam Engines at cost of A . )

moved or carried about the house. | one per cent 1ts value, and by (ts use Vacuum Pans are
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