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The M-nuueturo of Zine and Zine White,

That beautiful snow white substance, the oxide of zine,
which, during the past fifteen years, has come Into extensive
nso in the arts as a substitute for white lead in paints, is
pmn!uﬂ\l in enormous quantities in this country. One of
the most extensive manufactorics of zinec and zine white is
at Bethlehem, Pa., and is described as follows by an able
correspondent of tho New York 7Vmes:

At the works of the Lehigh Zine Company,
es are carried on the manufacture of oxide of zino and
the manufacture of metallic zinc for rolling into sheet zine,
ote. Either process is very interesting,

The making of metallic zinc—or spelter, as it is termed
in the markets—is one of those wonders of the chemical |
world which are so astounding and =o fascinating to witness
The three Kinds of zine ore—sulphuret, carbonate, and sili- |
eato of zine—are founa in the company s mines. From thetwo

LWo process-

| stances,

cossary tosay more than that their capacity is nearly equal to
producing one half the metallic sheet and oxide of zinc con-

The company makes annually 8,600
8,000 casks of sheet zinc, and 3,000

sumed in this country.
tuns of metallic zine,
tuns of oxide of zine.
To make oxide of zinc, the carbonate and silicate of zine,
beyond being creshed and mixed with thirty-three per cent
of coal, is put into large fire brick furnaces just as it comes
from the mines. Air is blown into the furnaces, and the oxy-
gen in it oxidizes the metallic zinc vapor, for which it has a
great affinity, as soon as it is liberated. The oxide of zincis
thus formed, and is propelled by air forced into the furnaces
into a high tower in white flocculent particles, with which

It is driven by powerfal blowers through a series
of chambers connected by pipes; the majority of the oxide
associated with impurities deposits in ths tower, and the less

first the sulphur and carbonic acid can be expelled by roast-
ing the ore; the
sllex, however,

impure in the chambers and cooling hounse, the most floc-

cannot be got rid
of. When the ore
is ready for the
furnaces, the zine
jn It is com.
posed of oxide of
zinoe and oxide
of zine combined
with silex. The
ore is then mixed
with 33 per cent
of crushed coal
and placed in dry
clay retorts, each
holding 27 1bs. of
the mixed coal
and ore. These
retorts are placed
in layers, fifty-
six in a furnace,
the face of which
in sealed up with
fire clay, the ori.
fices of the re-
torts  being ce-
mented in coni.
cal shaped tubes
of baked fire clay,
which project 18
inches from the
furnnee, and nct
s condensers,
The firfing up
is then earried on
till the heat of the
farnace is 2,100°,
Ful. the vaporiz.

TS .50
Ing pointof zine. === e
The reduction
of thy zlne in
the ore lnto metallic zlne vapor Is done by moans of the cur.
bon and earbonic oxide gas depriving the oxide of zine of ita

oxygen, and liberating metallic zine aa a vapor. This vapor
in earried forward by the gases (whick are formed by the re.
duction of the oxide of zlue) Into the canleal tube condensors,
which project outside the furnace, the temperature of which
in fur below the vaporizing point of sine attained in tho re-
torts inside, and sufficlontly low to condense the vapor into
Hguid motal. When this condensing procoss s golng on,
men go round the different furnnces und, with iron hooks,
draw out the melted zine into large ladles, from which the
zlne s poured into fron molds and cast into slubs of 30 1bs.
welght, The gaseous flames which issue In great force from
the orifiees of tho condensors are intonsely brilliant and of
all the ealors of the relnbow—the brightest yollows, redas, vi.
olots, sod groons,  An there are sixteen stacks of furnncon,
oach having fifty.six retorts, the beauty of the colors at
night may be easlly lmagined. The furnaces are charged
twice In the twenty-four hours, ench charging taking 1,500
pounds of ore and conl.  This process Is known as the Bel.
glan process,

While still hot, the slabs of metallic zine are taken from
the molds and rolled Into rough thick plates, which are out
into two pioces. From nine to twelve of toose ploces are
placed fa iron boxes In muflle hoating furnaces, and aro
heated up to 800°, hot enough to make water dance upon
them in spherical globules bofore it evaporates,  As poon as
thils hoat bas boen attalned, the pack of plates I taken out
and they sro all rolled out together.  In twenty.five minutes
the plates, twa of which formerly made a alsb of 10 by 18
Inchies, are rolled out fnto shoots which, whoen trimmed, are 7
Joet by § fout,  Of the bmportance of these works it is unne.

GIRARD AVENUE BRIDGE, PHILADELPHIA.

culent and purest passing through pipes, to which muslin
bags are attached and in which it is collected, The best is
like white wheat flour, though very much heavier, an almost
impalpable powder, There are fifty-two of these brick far.
nacos in the works, They are charged overy four hours,
from 760 to 1,000 pounds making a charge. The pressure
of alr foreod in s twenty-four pounds to every square foot
of furnnes,

- -

HMow to Soarch for Motals,

A correspondent, . G., Virginia city, Nev., haviog read
an artiolo on this subject on page 133 of our current volume,
states that, in his experience, all the gold and silver west of
the Misslsalppl is found on tho Slerra Novada snd not on
the Rocky mountains. He also states that gold has been
found in Hmestone, some of the richest ore he has over seon
bolog rock of that description; and that it is often found
In the bods of rivers, thoso of the Yuba and Feather having
continued to yleld it from the year 1840 to this day, Leads
of gold ore do not become poarer as the search is prosecuted
toa greater dopth, and allver ore becomes more plentiful
undor similar circumatances, C. G, has seon both gold and
sllver In limestone, black spar, white spar, granite, slate,
porphyry, and conglomerate in which everything seemed
o bo melted together,

— - ePr o
Foat Ashos as a Fertllizer,

M, Lobauf, o Inrge cultivator of asparagus and strawber
rles, of Argenteall, France, Yas recontly obtained some ad
vantageous reaults from peat ashes used ns a fortilizer, He
filled three pots with the substacce without any other ad

mixture and planted in ono onts, in npother wheat, and in

:

are associated coal ashes and particles of other foreign sub- |

| has only
| while the English has ‘03 of alocomotiveand 28

the third strawberry plants; leaving them through the win-
ter without attention, germination took place, the wheat and
onts sprouted and bore large and heary grains, the stalks
attaining for the wheat a hight of 45 feet and for the oats
36 feet. The strawberries were unusually vigorous. M.
Lebauf has repeated the experiments several times with
uniform success

>
Rallway Management,

The London Railway News gives some Interesting com-
parisons between English and American railway returns,
In regard to rolling stock and train earnings, it issurprised
to find that our roads are more economically run than
their own. Tsking four roads in each country, aggregs.
ting about 4,000 miles, it is found that the American road
33 of a locomotive and 672 freight cars per mile,
83 cars. The
New York Central, with a heavier traffic than the London
and Northwest-
ern, has not half
the locomotives
permile. The En
glish refuse to bee
lleve that the su
pvrinr size ard
strength of Amer.
ican locomotives
account fully for
this difference.
The earnings fcr
instance of an
American locomo-
tive are 70 per
cent more then
those of an En-
glish, and the en-
tire rolling stock,
which, in En-
g'and, barely pars
for iteelf in =a
year, in this coun
try paya for itself
and 05 per cent
more.

The News also
discovers that,
while passcnger
fares are 30 per
ecent Dywer than in
England, the carn
lngs per train hero
nro 40 per cent
more, and on
froight trains 15
per cent more,
Itconcludes thatit
istime for English
manngers tostudy
our n'\'nh‘ln,mlt'ul'l"
way Review,

- - — —
Hints to lnu‘niur-.

A correspondent, J. W, K., says: If manufacturers of rub.
ber goods would get up astyle of rubber picture frames that
would permit the picture to be easily removed, they might
sell many of them. The frames should be made po as to ex-
clude dust and raln from the picture, and would then be use-
ful for outdoor sdvertisemoents or bulloting,

Cannot some one muanufacture an apparatus to obyinte the
noceasity of turning the leaves, in short hand or long hand
roporting? A tablet with a roller st the upper and lower
ends, the upper rollers to work with a spring o as 1o move
the paper the proper distance each time the spring waa
touched with one of the fingors of the left hand, and thus pre.
sent a frosh surface of papor to the writer, would be very ase-
ful, Tt might bo arranged so that the reporter conld have his
eyen at liborty to wateh tho speakor during most of the time
and yot writo legibly and in stralght lines. Such an appa
ratus would bo convenient for the blind, for persons with
woak eyes, and for writing where the lght was nsuflicient.
The paper should be made in sheets long enough for one or
two hoars' writing in phonogmphy.,

.-

Dunixe the visit of the late Mr, Seward to Chins, while in
Pokin, he visited the residence of a wealthy native who was
withul n mandarin and an intelligent man, somewhat scien.
tific in his tastes and well acquainted with the modern ap-
plinnces for honsehold purposes. Among other abjedts con.
wis & Yankee cast iron
l 'lu‘\lr Seward's nnqulr\ as to the use he made of
the pump n r
neg I«Ill llll!l lll'\‘"*;\llh‘]mlk )n!' hilt 3 'h‘ iy “““'K“'lh

put the women under It when they

. .'. - ~
% WA P10
RESUVOER. S8

talned in this Chinaman's residence
pump,

quarrel,”  Ho had fiyo wiyes,
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MEDICAL PRACTICE IN EARLY TIMES,

History teaches us that, at the dawn of civilization, the
fwo vocations of medical practice and spiritual authority
were usually combined, This was the case over all the
world, Even when Greece, that most adyvanced nation of
antiquity, had reached quite a high standard in art and lit-
erature, the priests were also physicians, and the famous
temples of Bsculapiuswere the epecial resort of patients suf-
fering from severo ailments, who implored the nssistance of
the pods by the intervention of the priests. It is not known
if the Iatter had a regular tariff of charges; but the grati-
itude of the patients was often manifested by gifts, and tab-
lets were crected in the temples, giving a full account of the
symptoms of the disease and the means of cure. These tab-
lets, of course, soon became very valuable to all who studied
the medical art, and in this way these temples became med-
ical colleges, as well ns dispensaries, and the incorporation
of the ecclesinstical and medical professions was more and
more complote,

There was, however, a prevalent notion, which for a long
time paralyzed all attempts at the relief of society from epi-
demics, ete., by sanitary regulations; it was the belief that
every ailment was dne to the revenge of offended divinity.
These ideas prevailed among the best informed of men, and
religions scts, such as sacrifices, invocstions, pilgrimages,
penances, ete., formed the chief part of all medical treat.
ment. We regret to say that, even in our own times, such
notions prevail among certain classes, especially among the
ignorant, who indulge in prayers and nseless penances, but
neglect personal, domestic, and municipal cleanliness, and
appear to be totally unable to realize the beneficial effects of
fresh air and sunlight on all highly organized beings.

It was reserved for the great and good Hippocrates to en-
tirely upset the theological treatment of diseases, and to re-
place it by s practical and material theory, founded on the
most careful and admirable observations concerning the
causes, symptoms and general courses of different ailments,
This glorious revolution was indeed one of the greatest tri-
umphs of human genius; but it was not accomplished with
out & struggle, which ended in the complete separation,
among civilized nations, of the business of the priest from
that of the physician, and it is for this, especially, that the
memory of Hippocrates ehould be honored as a successful re-
former and intellectunl revolutionist. His works abound
with the proofs of his profound study of the medical art;
and his descriptions of symptoms have never been surpassed.
For instance, his sketch of the physiognomy of the dying is
still copied in our works on the prastice of medicine, and the
characteristic appearance of the patient in that last stage is
#0 inimitably described by the great master that it is still
called “ the Hippocratic countenancs.”

While rejecting all the imaginary notions about super-
natural influence, in vogue in his time, he attempted to im-
pate all symptoms to their true physical causes, and to sub.
stitute the action of Nature for the action of the gods. He
did not give himself any concern about the opposition of the
priests, to whose interests it was to refer every discase to
the anger of some divinity, and who taught that health
could only be restored by a reconcilistion with the same,
by gifts to his temple, sacrifices, etc. Hippocrates was
the first to teach that every disease will run its natural
course; and his greatness consists chiefly in his masterly
conesption of pathology, which canused him never to at-
tempt 1o check or prevent this physical process, but to
watch the critical period, and to modify and bring relief at
the ﬂght moment by assisting in the elimination of what he
called the peccant humors, which he considered to be, by
Ppolsoning the blood. the cause of almost all ailments. By his

War superstition, he created a beautiful ex-
fo all who have succesded him in his important pro-
teaching them not to hesitate to resist ignorance and

smpls

projudice, and conrageonsly to encounter the opposition nnd
disapproval of their contemporaries, belng sure that the
appreciation of a not very remoto futare will offor n glorlons
rowanrd for thoso who nre in the advanced guard of progross,

-
THE HORSE POWER AND THE POWER OF THE HORSE,

Somo of our renders are finding great difficulty in rocon-
ciling the definition of horse power, as givon by writers on
engineering subjects, with their own knowledge of the pow-
er of the horse. Thore aro threo terms which wo must de-
fine with procision, beforo attempting to placo the subjoct
before our readers In such o manner as shall give them an
aeeurate notion of the meaning of the term firat roforrod to,

Foree in dofined to be anything which produces or tendy
to produce motion, or change of motion, in bodles.  Tha
force of gravitation, of electrical and magnetic atirnetion, of
heat repulgion, of steam pressure, and of a comprossed
gpring, nre Husteations, 1t is mensured by the welght which
will connterpoise it,

Work is foree acting throngh space, and is measured by
multiplying the messure of the force by the measurs of the
space. A foroo which overcomes a resistance of § pounda
through a spnoe of 7 feot, does 85 “ foot pm’mln " of ““work."
A weight of 2 tuns is raised § feet, or 60 inches, by the
expenditure of 10 foot tuns,” or its equivalent, 120 **inch
tuns,”

Power, a8 the term is only properly used by engincers, is
the amount of work done in any given example, in some
known time. [Its unit is called the " horse power.” Thus,
a machine doing 88,000 foot pounds of work in a minute de
velopes one horse power., The same machine, working in
the game manner, would do 550 foot pounds of work in ¢nch
gecond, or 190,000 foot pounds during each hour that it might
be continuously worked. The horse power, therefore, is n
rate of work.

A lorse cannot usually exert a great power; but the term
was first introduced by James Watt, and since its actual
value is & matter of no consequence so long as it is well un-
derstood what that value is, engineers have not thought it
advisable to change it. The actnal power of horses varies
immensely, being sometimes more than a horse power, and
often much less. The average power of a good draft horse
is about three quarters of a horse power, but it can only be
sustained about eight hours a day. Thesawe horse drawing
ina gin or & mill would exert a power which would average
for eight hours work a trifle more than a half horse power.
An ox is said to have about two thirds the power of a horse,
or to be capable of exerting about a half horse power. The
ox can pull as heavy a load as the horse, but moves more
slowly, and hence does less work in a given time, and rates
less horse power.

The mule pulls about one half the load of a strong draft
horse, at about the same speed. tle may therefore be rated
at # of 4==2 of a horse power. The ass rates at about $ of
the power of the horse, or } of §==; horse power.

On a direct pull, the average lift which a horse can exert
in steady work over a single pulley is about 120 pounds. The
maximum is probably double this figure. Professor R. H.
Thurston, in the paper on ““ Traction Engines " of which we
gave an abstract some months ago, says: ‘‘ Experiments
made by Captain Robert Merry, at the Jackson Iron Mine,
Negaunee, Mich., and the observations and experiments of
the writer, indicate the maximum direct traction fores of a
good horse to be about 250 pounds.” This weight, raised at the
rate of 250 feet per minute or about three miles per hour, would
give 250 X 250+383,000=1'9, nearly two horse power for the
power of such an exceptionally strong animal; but we should
not expect any horse to keep up such exertion for more than
a very short space of time. The estimates before given were
for average work, kept up eight hours a day for days and
weeks together,

British engine builders use s term, in giving the size of
steam engines, which is known ns *“ncminal horse power,”
and is much smaller than the actusl power of the engine,
which is usually known as the “indicated horse power,” or
the ‘“ dynamometrical horse power,” according as it is deter-
mined by the indicator or the dynamometer. Thus the en-
gines of the British iron clads, Devastation and Thundoerer®,
if driven at the slow speed and with the low steam used in
the timeof James Watt, would be of about 800 horse pow-
er. They still are said to be of 800 nominal horse power,
but the Thunderer, in her recent trial, developed 5,700 indi-
cated horse power. In this country, this unforiunate and
confusing application of the term  nominal” horse power is
almost unknown, and we indicate the size of an engine by
specifying its diameter of cylinder and length of stroke.
The engines of the Thunderer, for example, have two cylin.
ders for ench of her twin screws, which are 88 inches diam-
eter and 39 inches stroke,

CHEMICAL HEAT INDICATORS.

A method of exhibiting the temperature of solutions in
vessels without the use of the thermometer is suggested by
the British Journal of Photography. It consists in painting
the exterior of the vessel with the double iodide of mercury
and copper. Two drachms of iodide of potassium are dis-
golved in an ounce of water, to which is added a small quan-
tity, drop by drop, of a saturated solution of bichloride of
mereury (corrosive sublimate) until the red precipitate ceases
to dissolve. A minute quantity of the iodide will then clear
the solution. 14 drams of sulphate of copper dissolved
in the least quantity of water are now added, when the de-
sired compound is precipitated. The clear liquid is then
poured off and the precipitate dried for use. The double
iodide of mercury and copper thus prepared is a rich red

Journnls,
of heat in conducting bodies, and also for the demanstration
of the nnequal heat-conducting posyers of different sootiony
of crystaly,

orystaline powder, distinet in eolor from the nluu-m’ i 3
jodide of mercury. nyaeatiey |

Whoen paper or othier snbstances nroe !NM with the

doublo anlt montioned, the red color ehnnges to blnok whon
heated to 180° F , and the intermoedinte varlations of temper
nturo are indiented by modifieations from red to binck,  Th:

rod color returns whon the tempernture sufficiently falls,
Profesnor Mayer, of the Stevens Tustitute, suggestod some

timo ngo the useof the fodides of mercury and copper an &

pint for ear wheel boxes, to Indicate the hesting of the
Ho also used the galts for lugtrativg the spred

It seems quite possible that chenieal invostiga.
tors may bo able to discover other salts still more sengitive
to hent than those mentioned, and that this method of lgat
indication mny hecome practically useful for many purposes,
LEAPING BY MACHINERY,
Among the senpationnl amusements now going on in this
ity the porformances of n young feminine gymuast, Luly
by nnme, at Niblo's Garden, are noticeable.  The deliberate
nttempts ot neck-breaking which she nightly undertakes
attract immenso audiences of Indies and gentlemen, who enjoy
the sensation amazingly, und recommend it to thelr friends
an o worthy and theilling sight,
The nstounding font consints in what appears to be s direct
lonp, thirty feet high from the stage floor, and the grasping
of n puir of bars at that clevation, directly over the heads of
the andience,  'Wo need hurdly say that the flight is nssisted
by mochanism,
The performer, costumed in stage tights, totally unembar.
rassed by petticoats, oxhibiting all the charms of her wall
proportioned physique, stands upon n small iron step, which
forms the extremity of a lever that projects up through the
stage floor. Below the stage and conneeted with the lever iy
n weight of 4,000 pounds and a trigger arrangement, At
the appointed moment, the gymnast places herself upon the
step, assumes the required position, an attendant taps the
floor ns n signal, the trigger below is moved, and the gymnast
shoots up like an arrow through the air to the bars above.
It is o dreadful trick, for the least variation in the force of
the mechanism, or the most trifling deviation in her course
through the air, would drive the gymnast away from the
friendly bars and send her headlong upon the iron chairs
below. We sometimes marvel at the strange taste of the
Spaniards who still find enjoyment in the gory spectacle of
the buil fight. But what shall we say of the sensibilities of
Americans, whose popular evening entertainments depend
for their chief zest upon the antics of a company of half
nude ballet dancers coupled with the fearful risking of hu
man life by methods such as we have described !

L0SS OF THE POLARIS.

Telegraphic despatches bring the news of the probable loss
of the United States exploring steamer Polaris and the end
and failure of the Arctic exploring expedition. On the 15th of
Occober, 1872, in lat. 77" 35', a party of the crew, altogether
some nineteen souls, left the ship to place some provisions
on an ice floe. A severo storm came on, causing the Polaris
to part her moorings. The few remaining aboard got her
under steam, but were unable to render any assistance to
their comrades on the ice, who, to their dismay, saw their
vessel disappear among the surrounding fields and bergs,
The tide aud wind, it seems, fortunately drove the great floe,
bearing the survivors, down through Baffin's Bay and Davis’
straits until, on the 30th of April last, they wererescued after
one hundred and ninety-six days on the ice, by the British
steamer Tigress, in lat. 53° 30" near the coast of Labrador.
Captain Hall d:ed of apoplexy on the Sth of October, 1872,
after returning from an expedition on sledges, in which he
reached within 7° 44’ of the North Pole. The Polaris, the
survivors state, was without boats and leaking badly at the
time of her breaking adrift, so that there is but little chance
of her present safety. The sufferings of the rescued party
are described as terrible, but all were taken off their peril-
ous raft uninjured and in comparatively good health.
IMPORTANT DECISION IN RESPECT TO ASSIGNMENTS.

We publish, in another column, the text of a recent decis.
jon of the United States Circuit Court, District of California,
by Judge Sawyer, in which he holds, substantially, that the
p.urcbnser of a patented articlo, obtained from & bona fide
owner of & territorinl patent right, may use and sell such
article outside of the territory owned by the seller.
Thus, in the case of the Egg.caso patent, the Judge held
that the purchaser, who bought the patented goods of par-
ties owning tLe patent for Illinois, had the right to send the
goods to Californin, use and sell them there, notwithstanding
the protest of the party who held the patent for California.

If this doctrine is sound, then the selling of patent rights
in specified territorinl divisions is n farce, and new restries
tions become necossary in the assignment, as Judge Sawyer

suggests.

-0
THE DEATH OF LIEBIG.

It was In 1828 that Justus Von Liebig, then only 23 years
old, and already Professorof Chemistry of the University of
Giessen, Gormany, opened there the fiest chemical laboratory
for the use of students in practical chemical operations, and
thus soon attracted pupils from nearly all parts of the clv.
{lized world. By this, tho little university at Giessen soon
roso to great eminenco as a scientific school, and was, ere-
long, in ad rance of all others. The influence which such in-
struction had on the industrial progress of Germany and of

all Europo cannot be over-estimated, and is ono of the most

“*TiasEclence Record, 181, p. 222,
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~ lasting merits of the groat man who so long maintained the

- lead in this branch of sclonce,
Thoe early edueation of Lioblg was imparted in his native
~ place, Darmatadt, and was of o vory ordinary kind. After leav-
~ing school, his predilection for chemistry causod his fathor
o place him with & droggist, but soon after ho entered (at
the age of 16) the university of Bonn, and afterwards went
to Erlangen, where ho graduated before he was of proper
Here ono of the good acts (too seldom) done by prinees
was of groat benofit to him,  The Grand Duke of Hosse
vid his ex) for a resid of two yoars in Paris,
where ho enjoyed the instroction of such men as Gay-Lus
wao, Dumas, Pélouse, and Mitseherlich. By an able report
on the falminates, he obtained Humboldt's friendship, and
sn introduction to his many selentific friends, which at
Jast resulted in his belng offored the professorship ot

(Hessen.

Bleven years later, when his name had becomo known over
all the scientific world, ho visited the meeting of the British
Association in Liverpool, where ho read some valuable pa-
pers; and he afterwards dedioated his celobrated “ Organic
Chemistry applied to Agriculture and Physiology " to this
game body. This work shed so much light on the processes
of nutrition, respiration, waste of system by motion, the the-
ories of diseaso nnd of reproduction, ete., that it was at once
published in German, French and English, in the three coun.
tries respectively.

In 1843, he published his theory of “ Motion of the Li-
quids in the Animal Body;" in 1849, *“ Rescarches in the
Chemistry of Food" ; then his well known *“ Familinr Lotters
on Chemistry in relation to Industry, Agriculture, and Phys.
iology," and soveral other works and reports, to the number
of nearly three hundred.

Although at tho presont day some of his views have been
upset by additional Information resulting from the always
accumulating store of discovered facts, it must be acknow-
ledged that he dosorves the erodit of having first attempted
to bring system fnto organic chomistey, and above all that he
has very greatly simplified the processes employed for or-
ganic annlysis, which before his time were 5o complex as to
be, in a great many cases, impracticable. He was so univer-
sally estcomed that he was invited to fill many chairs of
chemistry, which hedeslined. Among them was that of Hei-
delberg, which had been filled by Gmelin, then just deceased.
In 1845 the Grand Duke of Hesso croated him abaron ; and the
British Reyal Society, the Fronch Academy, and nearly all
the leading academies of the world elected him to member-
ship, and he earned the Copley Medal, for original investiga-

& tions. He finally accepted a professorship in the University
of Munich, and then becamo President of the extensive la-
boratory there, A fund of §5,000 was raised by subserip.
tion in Europe in order to give him a testimonial, as a proof
of the value sot upon his researches ; and with it was bought
five pieces of plate,one for each of his children,

He died in Munich last April, at the age of 70, after a
short illness; and as he to the lust filled his useful position,
it will be acknowledged that, notwithstanding his advanced
nge, his death took place too early for science, which cannot
afford to be deprived of such glorious apostles, as long as
they are able to add to the progress and diffusion of the
most useful of all human pursuits.

THE FALLING OF THE DIXON BRIDGE.

A terrible casualty, resulting in the killing of forty-five
persons and the wounding of a large number additional,
recently happened through the falling of a bridge over Rock
River, st Dixon, Illinois. Baptismal ceremonies were being
performed in the stream a short distance below the structure,
which, from the view it commanded of the scene, became
thronged with some one hundred and fifty people, all of
whom were gathered upon one side, outside thotruss.  Sud-
denly, with a quick crash, the main western stringer of the
north span of the bridge snapped, and the fabric. falling, dis-
lodged the stays from the abutments. The shock ran along
the whole length like lightning, and span after span was
‘drawn from the piers and sunk sagging to the water's sur.
face till the whole five literally folded up, crushing and
heaping upon the mass of human beings precipitated into the
rushing flood beneath. Help was speedily at hand, and the
reports of the disaster detail herole efforts, made in extract.
ing the wounded Leld in the fearful wreck, Many were
killed outright by the falling iron, and others were drowned
in the river, which at the point is gome thirty feot deep, The
number of wounded is not definitely stated, and it is believed
that twenty-five more bodies nxe still entangled in the déris,
Turning from the heart-rending details of this latest hor
: g,iﬁh:d importance that the public should understand

construction snd plan of the fabrie, to the inefliciency of
the lives of so many have been sacrificod, It wasa
and foot bridge with five spans of 132 feet each, mak-

0 feet long. It width at the contor was thirty feet,
steod fifty feet above the water. The rondway was
ide and the foot paths were enclosed with a
work of iron. The structure was a double
L. B, Trueadell & Co., of Chicago,

Bath ghore spans are broken to
0 middlo ones, resting entively upon

o hauging by the wrought iron mem-

w truss work, directly under
This is broken in overy case
‘on each pler, or whore the
truss bars, of wrought iron, were

The metal work throughont the whole fabris was exception.
ally frall.  The aceldent i oxplained by the fact that the
northern span was thickly crowded and hore n welght of
twenty tuns or more on tho extreme westorly side.  T'he
wolght steained the trusses, and, at tho polnt where the frst
of the truss Iattico bars passed over the 12 foot cast iron ptl
lar and bolted to the lowoer main chord (some twelve or four.
teon foot ont on the pier), the cast iron part of the north shore
span first broke, In quick successlon, and at about the
game point in each span and in both the main ehords, thin
snapping of cast fron ohords took place.  Tho breaking s

described to have sounded liko a volloy of musketry.

From the information gleaned regarding the supoerstrue
ture, there is little question but that its theory of construc
tion wns wrong and the material poor and ¢learly inadequate,
The principle of the Truesdell patent, upon which it was
bawed, 18 to lozk joint all supports.  Eack bar has o crook in
the center and all are locked together, the joint being covered
with a cast iron shoe, It has been the opinion of many on-
gineers that the idea is a total failure, Too much light and
cast iron is employed, and the lock joint arrangoment so
woakens the metal that its full strength eannot be gained.

If this casualty were the first that had happened from the
use of this bridge, it might bo considored inevitablo and un-
foresoen,  But when the facts are on record, not only of the
falling of a structure (its counterpart) but of the pronounced
opinions of axperts that this very fabric was unsafe, the
the fault must be plainly attributed to neglect. Tho first
Truesdell bridge fell in Elgin, Ilinois, in December, 1808,
and was repaired and said to be strengthened by the inventor,
Subsequently, on o strolling menagorio passing that way, an
elephant, with curious sagacity, testod the fabrie and refused
to venture his weight upon it. On the 4th of July, 1860,
some two or three hundred spectators gathered upon it to
witness a race in the river, when n span, some sixty.eight
feot in length, fell, carrying down over a hundred people,
though fortunately killing but few. It is said that this dis.
ngtor destroyed, as well it might, all confidence in the bridge,
and that Truesdell could get no more contracts, and eventu-
ally died bankrapt. Later experience has proved that not a
structure of the kind has been bullt which has not sagged or
required extra trussing within a year.

What with the frequent marine disasters, boiler explosions
and kindred horrors that have crowded upon us of late, it
seems an almost useless task to repeat in the present instance
the denuncistions of criminal negligence which so often
have found place in our columns. Here was a structure
which any competent engineer should have been able to per-
ceive at a glance was improperly built and unsafe, even were
ho not aware of tho experience of others with its defects,
Yet wo are told that a city council examined it and were sus-
picions of its strength, and still it was allowed to remain.
Naturally, the people are indignant, and in the midst of their
sorrow call loudly for the exposure and punishment of the
guilty parties; but private grief will, doubtless, soon over-
come the complaints of those bereaved by the catastrophe,
while the genersl public, shocked by the sensation for a day
or two, will relapse into its usual apathy until again awa-
kened by some new calamity, adding further evidence of
the cheapness and insecurity of human life.

—~-
Death of John Stuart MIilL.

We regret to announce the death of John Stuart Mill, a
writer and thinker of great celebrity, whose works are
known to the civilized world. He was the =on of James
Mill, the author of a ** History of India” and a speculative
philosopher of great reputation. It is asa logicianof the
highest order, whose reasonings led him to sympathize with
the canse of freedom in sll countries, that John Stuart Mill
will be remembered. He died at his country house at Avig-
non, France, in the 67th year of his age, on the 9th of May.

-
SCIESTIFIC AND PRACTICAL INFORMATION,

CURARIC POISONS,

M. Rabuteau has discovered that the lodide of methyl.
smmonium and the lodide of tetramyl-ammonium sct upon
animals in exactly the same manner as curare polson, para-
Iyzing muscalar movement without blunting the sensibili-
ties, and with the same subtlety and energy. A fmaction
of a grain of these substances will kill & dog in a very few
minutes,

PIRST ASCENT OF COTOFAXI,

Professor James Orton, of Vassar College, N. Y., has
published an interesting account of the ascent of the great
South American voleano of Cotopaxi, made in 1872 by
Dr. Relss, a German naturalist. The hight of the vol
cano was found to be 10,6680 feet, and the depth of the
crater, 1,000 foot. The inner surface of the crater is very
steop, and is lined with innumerablo famerolos, which send
forth dense masses of hot gas, and also emit deposits of sul-
phur, gypsum, and chloride of lime,

NEW METHOD OF EXHINITING THE CARDON POLES,

Mr. 8. H. Laudy, of Columbia College, Now York city, has
goceoeded in effecting a declded Improvement in projecting
the carbon poles upon the screen,  The old manner of show.
ing them is to place them behind the condenser in the inte
rior of thoe Iantern, and then throw them upon the sereen,
giving buta faint aud confused image, Mr. Landy’s method
is to place thew in front of the condenser (a sufficiont dis.
tance to avoid injuring the glass, about an inch); and then,
by uslug an ordinary objective, they are thrown upon the

soroon greatly magnified and clearly defined.  The electrie
eurrent is then established, the carbon poles are drawn apart

and wo have n magnified arch of about sight inches, making
vinible to un sudience the transfer of the incandescent car-
bon from the positive to the nogative pole, By placing caus:
tle potash upon the positive earbon, the aroh is greatly ox.
tonded; by the nse of thallium, wilver, or copper, the char.
seteristie color of each eloment la gorgeously depleted upon
the sereen, making altogether n most beautifal and instrue
tive experimont,
NEW METHOD OF FREPARING ALUMINUM.

The oxide of aluminum is first propared by any of the
processen now in use, eithor from kaolin or clay, It in then
mixed with wood charconl in the proportions of 40 parts
charcoal to 100 of alumina, and heated to o red heat,
While still hot, the mass is placed in retorts heated to dark
redness, and chlorine gas is prssed over it from  gasometar.
The volatile chloride is condensed in the receiver, and after-
wirds decomposed by the battery; the chlorine which is sot
freo s roturned to the gasometer to be used over repeatedly.
Tho electrie eurrent, employed by Garnerl, was produced by
s magneto-electric apparatus,

PREVENTING MOLD OX SOLUTIONS OF GUM.

A new preventive of mold on solutions of gum Ara-
bie, more cofficient than sulphate of quinine, is simple
sulphurio acld.  According to Hirschberg, a few drops of
strong salphurie acid are sdded to the gum solution, and the
precipitated sulphate of lime allowed to settle. Solations
prepared in this way a year and a half ago have neither be-
come moldy nor lost their adhesive power.

AN AIR BATTERY.

Drs. J. H. Gladstone, F. R. S., and Alfred Tribe recently
read before the Royal Society a paper on a new air galvanic
battery, constructed on the principle that if pieces of copper
and silver In contact are immersed in a solution of nitrate of
copper in the presence of oxygen, a decomposition of the
salt ensues, with the formation of caprous oxide on the sil-
ver and a corresponding solution of the copper, while s gal-
vanie current passes through the liguid from copper to silver.
To employ the oxygen of the atmosphere and facilitate its
contact with the silver and dissolved salt, the silver plate is
placed in a horizontal position just under the surface of the
liquid, with the copper plate beneath it, connection being es-
tablished by a wire as usual. Holes are made in the silver
tray to shorten the communication between the air surface
and the copper plate, aud to facilitate the movements of
the salt in solution.

The conclusions determined are briefly as follows: The cur-
rent gradually diminishes on account of the using up of the
dissolved oxygen in the neighborhood of the silver, but is
augmented by merely moving the liquid so as to bring fresh
parts of the solution against that metal. A similar result is
gained by stirring the silver crystals so as to expose new
surfaces. If the wire be disconnected for a time, so asto al-
low the oxygen to diffuse itself from other parts of the so-
lution, and if the connection be again made, the current is
found as strong, or nearly so, as before. Oxygen is taken up
with the greatest avidity, the solution absorbing even minute
quantities from the surrounding gas. Six per cent was found
to be the best strength of the copper nitrate solution. As
regards the best proportion between the areas of the metallic
surfaces, the increase of the copper has little effect, while
that of silver, the negative metal, causes an almost propor-
tionate increase in the chemical action. Heat increases the
action of the cell greatly, the angmentation being more
rapid in the higher than in the lower ranges of temperature,
from 68° 10 122" F. The internal resistance of the battery is
small. As to the electrolytic power of the current, six cells
were sufficient to decompose dilote sulpharic acid slowly,
and dilute hydrochloric acid pretiy quickly, copper electrodes
being employed.

The theorotical interest of this battery lies mainly in the
fact that it differs essentially from every other galvanic ar-
rangement, inasmuch as the binary compound in solution is
incapable of being decomposed either by the positive metal
alone or by the two metals in conjanction ; it cannot serve,
in fact, as the liquid clement of the ciroult without the pres.
ence of another body ready to combine with one of its con.
stituents when set free.  The practical interest centers In
the fact that the device is an approximation to a constant air
battery. By employing chloride of zine, power may be ob-
tained at aminimum of expense.  Such a battery would ap-
pear to be specially adapted to cases where the galvanic enp-
rent has to be frequontly broken, as in telograpby; for at
cach period of rest, it renews its strength by the absorption
or diffusion of more oxygen from the air.

——— - -
Proouess o toE Hoosac Toxsen o A, 1878 —
Heading from east advanced westwand, 163 feet; heading
from west, advanced eastward, 130 feet; total penctration
during April, 200 feet.  Longth opened from east end west.
ward, 18,708 feet; longth opened from west ond eastwand,
9204 feot, Total length opened to May 1st, 28,082 feot.
Length of the tunnel, 25,081 feet. Leaving rock to be per.
forated, 1,000 feet, being 170 feot more than § mile,

——— - -
L H. P, says: * The chief defect of mowing seythes is that
they are too light at the hoel.  More than half the scythes |
have used have, after o fow weeks or months, broken in two
at the junction of the blade with the heel. This part of the
scythe should be made wider and stronger, as nearly the
whole strain comes at this particular polnt.”

—et- @ & C
Tue smallest known race is that of the bushman of South

ern Africa, the largest that of the Patagenian of Soutl
Amerien.  The mean hight of the bushman Is four feet three

and a half inches, and that of the Patagonian five feet eight

inches,
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JUDSON'S PATENT LATHE CHUCK.

This invention is an improved Iathe chuck, which is so
armanged that the pressure of the sorew toward the center
also presses the jaw firmly against the face of the chuck,
thus holding the work with groat security, while the mhini.

- mum force is expended in turning the scrow. It is claimed
to be sensitive, strong, durable, to cconomize power, and
BEVer to require re-adjustment in order to take up lost mo-
tion,

Fig. 1 is a perspective view, and Fig. & a vertical section
of the device. A is the jaw, B the nut, C the screw, and D
the bed of the chuck. The jaw, A, is formed with an angle
bearing, against which the nut, B, with a similar bearing, is
brought in contact. The nut slides in grooves planed in the
bed, D, which allow of itz travel in the direction of the
length of the screw, C, but gunide it in all other directions.
The lever for revolving the screw is shown in Fig. 1. This
chuck is manufactured and sold by Dwight Roberts, Wythe
avenue, between Hewes and Penn streets, Brooklyn (E. D.),
N. Y., from whom farther particulars may be obtained.

ELECTRIC BRAILWAY SIGNAL.

We find in fron the accompanying illustration and a de-
seription of a new electric semaphore block-signalling insiru-
ment, the invention of F. Russell. The apparatus consists
in & case within which the armature of an electro-magnet is
connected with one end of a rocking crank lever, the other
end of the lever being connected witha wire. When the
electro-magnet is excited, the armature approaches it, de-
pressing one end of the rocking lever and elevating the end
in connection with the wire. The latter rises in a hollow

column some 18 inches high, and moves a semaphore arm at
its upper extremity. Two of these arms—red and white—
and two electro-magnets are employed, as represented in the
engraving, On top of the case, a switch lever is arranged
which serves to throw the battery current into the line wire,
In front of the instrument is a tapper or ringing key for
sounding the bell at the other station.  The bell 1s shown at
the lower part of the case,

The device is ndapted for use on lines upon which two
trains or engines are not allowed to run on the same section
of rond ut the game time. The same signals are used to de-
note “line blocked " and “line clear " as are actually exhi-
bited to the engineer of the train, In its normal position
the instrument denotes * line blocked,"” that is, with the arms
up. Bolong only as s current is caused to flow from the
battery to the line will the arm fall to ““line clear,” because
the moment the current is cut off from any cause, the arm
flies up to dsnger, the whole apparatus being in equilib.
riom. As the red arm can only be lowered from the station
towsrds which the train Is approaching, the signal must be
under the sole control of the signalman of thiat station. The
white arm Is worked electrically by the switeh of its own
instrument, and shows the signalman the position in which
hie hias placed the electric signal st the other station. In this
armangement three wires are employed for bell, signals, and
arms, for s pair of roads,

*r -
THE use of bronze in the manufacture of field guns has
been abandoned both in England an1 Germany.

HAT AND COAT HOOK.

This in & convenlent invention, designed to replace the or-
dinary wooden pin commonly used in expansible and swing-
ing hat and coat racks, and consista principally in the motal
hook shown in Fig. 8. A portion of tho shank of the de-
vice, it will be noted, is threaded, while that part nearest the
curve is made plain.  The object of this arrangemont is to
enable the hooks to be secured to the alata or bars forming a
hat or coat rack, and at the same time to unite the two pots
of slats together without the ald of any other fastening,

Fig. 1

Of the bars which constitute the rack, the inner set, Fig
2, next to the wall, remain always horizontal and parallel to
each other; the outer slats, though also relatively parallel,
can be swung to the right or left, so as to give the frame a
diamond or rhomboidal form. As the hooks have upon them
the securing device, the putting together of the rack is a very
ensy matter. Holes are bored through the slats where they
cross each other, those through the outer bars being some-
what the larger. The shank of the hook is passed through
the hole in the ounter slat, and screwed into the hole of the
inner one until the shoulder, A, brings up against the wood.
The outer slat, therefore, swings freely on the plain portion
of the shank, while the inner bar is held by the screw part.

2
,.ﬂ

The frame thus united can be hung, as in Fig. 2, thus allow-
ing the use of all its hooks; or it may be provided with a
mirror attached Yo its center and suspended from an angle, as
represented in Fig. 1. The hooks necessarily have double
the holding capacity of single wooden pegs, are more orna-
mental, and are claimed to be much stronger and cheaper.
The rack ean be folded into compect form for shipping,
making, the inventor states, a packsge, without the glass,
less than three inches thick and two fect long. It can be
readily taken apart when desired.

Patented March 18, 1873. For particulars regarding the
purchase of this article complete, separate hooks, territory,

The aceormpanying illustration represents an improved me.
tallic stuffing box recently patented by Mr. Wattesn, of
Middlesborough, England. This invention has been applied
in France to nearly one thousand locomotive engines, and
stationary engines of evory deseription are daily being fitted
up on this system. 8o eayn the Kaglish Mechanic. In

hammers, which soon burn their packing, the invention has
been appliod with great advantage. The metallio packing,
A, composed of an anti-friction metal, has & double conleal
shape; by means of the colled spring, B, in the bottom of

the box, it will always be forced against the piston rod, as it
is made in halves. In locomotive engines the metallic pack-
ing has been found to last & year without being renewed,
while the cost of maintenance is insignificant. After that
time the metal can be remelted. It is stated that there is
much less friction than with any other packing. After it has
been at work for some time, both piston rod and packing ac-
quire & smooth and glassy appearance; and in no case has
the metallic packing been found to damage the rods in any
way. “

A New 'llphon.

Jos. Sedluczek says, in Poggendorfs Annalen: It is, in

many cases, desirable to withdraw liquid from a vessel by
means of the siphon, and a form of the instrument used for
certain liquids is that in which the longer arm is furnished
with a suction tube, in order that no portion of the liquid
may enter the mouth (though this object is not always
attained). With harmless liquids, a simple bent glass tube
may suffice as siphon; but suction with the mouth at the end
of the longer arm is somewhat inconvenient.
The following arrangement is simple, and presents certain
advantages :—A glass tube g, ‘8 inch wide, and 12 or 16 inches
long, contracted at the lower end, has, at its upper end, a
cork stopper, in which the mouthpiece, M, and the siphon,
A, are fixed airtight. The shorter arm, &, of the siphon
reaches nearly to the bottom of the
tube, and limits the play of the glass
ball, %, which acts as a valve. The di-
ameter of the ball isabout *4inch, that
of the siphon -2 inch.

The instrument thus arranged, being
dipped into the vessel to be discharged,
the tubes g and A become filled with
liquid to the surface, N N. Instead
now of sucking, as with the common
siphon, one blows into the mouthpiece
M; and in consequence of the compres.
sion of air, the lower opening is shut
by the ball &, while the liguid rises in
&, and beging to flow through 2 in the usual way.

If the vessel to be emptied is not full, or the column of
liquid is a small one, it is then necessary, before blowing into
the mouthpiece, to suck it slightly, in order to obtain a
larger volume of the liquid in g; as one condition for the
right action of the instrument is that A &° should be filled
before the column of liquid in g sinks to the mouth of the
siphon at &, when one blows through M.

A l.-rge' Casting,

At the South Brooklyn Steam Engine Works,in Brooklyn,
the second immense anchor plate for the East River bridge
was recently cast. Four weeks were occupied in forming
the mold alone. A circular excavation was first made,
twentv-five feet in diameter and three feet deep, at the bot-
tom of which was placed an iron plate. Upon this a course
of brick, eight inches thick, was laid in & mortar of fine sand
and fire clay; the upper surfaco was then leveled off and
baked with charcoal. This surface served as the base of the
mold, which was of loam, socured by brickwork and iron gir-
ders built in sections.

The anchor plate is of oval shape, seventeen fect six inches
by gixteen feot in dimensions, with a thickness at the ribs of
three feet. It weighs 47,000 pounds when cleaned, and its
cost is $3,200. About 60,000 pounds of iron were melted,
transferred to a huge tank. and thence allowed to flow into
the mold. The casting took place without accident and was
allowed one week to cool.

v -

TELEGRAPH SERVICE OF THE UNITED Stares, —For the
15t of January, 1878, the telegraphic system of the United
States may be thus approximately estimated : Aggregatoe
nominal capital, £60,000,000; length of lincs, 80,000 miles ;

ete., address the inventor, Mr. John Danner, Canton, Ohio,

length of wire, 180,000 miles; number of stations, 6,800,
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THE WONDERS OF THE EGGO,.--1II
[LROTURE DY PROFEAMON AGANIE.|

Having scon something of the great diversity among the
gy, charactorizing different classos of the animal kingdom,
wo may now consider the functions of the egy itself—that
i, the part which eggs tako in the history of gencration.
1 eannot dwell too emphatically upon the faet that eggs
ure produced and grow without any agency of the malo ani-
mal. They are a production of the female organism. So true
is this that the ovarian egg may be found in animals before
they bave reached maturity, before they have completed
thelr physical growth—nay, ovarian eggs have even been
observed in the embryo before birth. Neither do successive

begin with the birth of new individuals, but
with the formstion of the egg from which these individuals
‘We must look, then, upon the egg as the start-
ing point of the complicated structure of the adult being.
It is, ns it were, a sieve through which the qualities trans
mitted by parents to their offspring are sifted. Whatever
peculisrity there may be in the now being has its founda-
tion in the egg. Within those narrow limits are circum-
peribed all the conditions of change; and therefore itis of
t importance to know what the egg receives and
what it transmits. We cannot investigate this part of the
subject too closely. It is of vital importance to the question.
And yet Lhave not seen it discassed in connection with the
warious explanations of the origin and diversity of life recent.
Iy attempted. The egg arises in the maternal organism,
without the co-operation of the other sex, and it can trans-
mit only what it receives directly from the maternal organ-
fsm, or from the paternal organism through contact with the
maternal, or from ancestors throngh one or both. There has
nover yet been recorded an instance in which an egg has
grown to be anything buta being similar to its parents, and
yet the possibilities of | modification are so numerous under
these conditions, and the range of variation so great, as to
make us wonder the maore st the constancy of types.
xonmcrnoxs%nvn TO ANCESTRY AND SEX,

Suppose, for instance, that & male and female (I deal here
with the subject in the most general way without reference
10 any particular species or type of animal) produce three
new individuals. The three may be all males or all females,
or two may be females and the third s male, or vice verad.
The three may all resemble the mother, have her features,
her stature, her physical tendencies generally; or they may
all resemble the father; one or two of the three may resem-
ble the mother, the third may resemble the father; or only
one may resemble the mother, the other two being like the
father ; or they may all combine the physical features of both
parents; or one may present such a combination, and the
others follow distinetly one or the other parent. Any one
case, be the offspring more or less numerous, will show us
what a variety of modifications arises merely from the con-
tact of two beings to produce one or more new individuals.
But the matter is still further complicated. These new in.
dividuals have had a grandfatber and grandmother on the
paternal gide, You are all familinr with the singular fact,
well known to ug in the human family and often observed
tlironghout the whole arimal kingdom, that children may
not resemble their parents at all, but be strikingly like their
grandparents. Thus in the new individuals, the same com.
binations which might arise from their immediate progeni-
tors may also pass to them from a previons generation, from
their grandparents, or even from their great grandparents,
or further back atill, This reproduction of the features of
nearer or more remote ancestors in their descendants is so
well known and recurs so frequently that it is looked upon
by naturalists as o law, and is called the law of atavism.
There are historically recorded instances of the reappearance
of characteristic family features after a lnpse of several gen.
erutions.

All these intricacies of inhoritance, so frequently inter.
rupted and seemingly so capriciously reproduced, must be
connected with the egg through which influences pass to
the new being. Suppose, for instance, that any features or
traits, physical, moral, or intelloctusl, are handed down
from s male grandparent through the paternal side. In
such an instance the egg, which produces the now individu-
al, does not receive the direct transmission of inherited
qualities, for, as [ have said, that egg arises in the maternal
organizm, and has o life and growth of its own before the
net of fecundntion takes place, Through that sot of fecun-
tion must be mudo the impresslon hy which these inherited
qualities are recolvod and transmitted to the new individual,
Where the new individual reproduces the matornsl features
only, or features charscteristio of the matornal line of de.
scent, the case may seem at first wight more simple; but
when we analyze it in all its bearings, wo shall seo that
there Iy mutter enough for wonder, and that we ns yot know
‘wlmost nothing ubout the mysterious problem of life, What
‘can there bo of & material nature transmitted through these
bodies ealled ogge, themselves composed of the simplest ma-
torial eloments and arising In the female organism without
co-operstion of the male, what influence can there be, I re-
‘peat, by which all peculiarition of ancestry belonging to
“elther sox nre brought down from generation to genoration ?
The egg, ws wo have seen, Is, in its incipient condition,
only an organle granule arising botween the stractural cells
“of the ovary, It grows there snd sequires a romarkable
complication before it has completed its successivo phases as
. Not until it has rosched the state which I have de-

A ua that of the perfect ogg doen it rocolvo the contact
matlo colls from which dates the formation of u
elthor malo or fomalo, Thisin itsolf in & strange
] st & mother produces, not nocossarily u bolog like

If, but quite as often belngs so unlike hersolf in struc.

turs an to be endowed with all the peouliarities of the male
sox. In the origination of n now spocion, this double series
of Influences must bo Included and combined in the propor-
tions necesgary to produce a being differing from all fore.
gone specles, and capable of maintaining its pattern genora-
tlon after genoration,

There Is one fenture in the growth of the egg of which I
bave as yot said nothing, The yolk, that homogenous sub-
stance, which fills the vitelline membrane, in which swim
the germinative vesicle and germinative dot, must undergo a
very remarkable change before it can give rise to the new
individual. It is self kneading, broken by the process of its

own growth into a smaller or larger number of distinet frag-
ments,

This breaking up of the whole xubstance which simulates
disintegration ends in a recementation; these fragments re-
unite to form the mass out of which the new germ s to be
developed. This process is knowr as segmentation, and
has been observed in the eggs of all animals. The process
of segmentation has boon studied in the mammalis, in birds,
in reptiles, in fishes, among articulates, among mollusks and
radiates. This process may or may not be initinted by fe-
candation. There are some animals in which the first ap-
pearance of segmentation may precede fecundation ; others
in which it is always subsequent to fecundation; in no ani
mal is the process known to be comploted without fecunda-
tion. Neither does it take place in all animals in the same
manner.

EGG OF MAMMAL DURING SEGMENTATION INTO TWO PARTS,

Within the vitelline membrane, occasionally it would seem
that the whole yolk is not taken in; there are sometimes
little fragments left out from the larger masses. Whether
these separate balls of yolk have envelopes of their own is a
question difficult to decide. The most skillful naturalists
differ about it. The original yolk being thus divided in to 4,
the same process goes on till the 4 are divided into 8, the
into 16, the 16 into 82, the 32 into 64

Beyond this it is almost impossible to track them individ.-
ually; it is difficult to bring the whole yolk under the mi-
crogeope, 0 that each fragment can be counted; and if it is
pressed, however slightly, the whole mass then runs to-
goether, so that no division whatever can be traced. Occas-
sionnlly, however, the self-division has been followed even
beyond sixty-four. By this time, the yolk is transformed into
s body which has much the appearance of a mulberry, and
this condition of the yolk has been called the mulberry stage.
When it has become so far subdivided that every separate
particle, owing to its diminutive size, is difficult of micro-
scopie observation, even under very high power, each such
particle seems like a cell, and may indeed be considered as a
cell. This self-division of the yolk mass ends in an accu-
mulation of cells which differ from those of the initiative
yolk, and are the basis for the formation of the new being,
the material in fact out of which the new being is to be
built,

EGG OF TURTLE DURING SEGMENTATION,

If we now compare the egg of a roptile, that of our com-.
mon snapping turtle for instance, with the mammalian egg,
we find that the process of segmentation differs somoewhat,
nod does not penotrate the whole substance in the same
manner. A portion of the surface of the yolk becomes
plowed, as it wero, by furrows at right angles with each
other, These furrows do not extend over the wholo surfuce
but encroach upon It only for n cortain clreumseribod aron,
the remainder of the yolk romaining o s original condition
of yolk cells, while the furrowed area rests upon it as u skin
or layor., Theroe Is now a difference botwoon sbove and be.
low, marked by the distinet charactor of the upper and lower
portions of the yolk. W shall presently perceive s diffor-
unce between right and loft, between front snd back also,

Pako, for instance, tho highly magnified yolk of n mamwma.
lian egg, with tho germinative dots slrendy formed on the
thoe slde. The vitelline membrane surrounding such a yolk

is rather thicker than in a bird's egg, and forms a sort of

trangparont zone outside of the yolk. When tho process of
gegmentation bogins, the yolk shrinks alightly upon itaolf
and no longor fills the vitelline membrane completely.
Presently a slight indentation becomes viglble on one side of
the yolk, and snother corresponding to it on the opposite
aido. Thin indentation grows deeper and deepor until it cuts
the yolk through, and ends ite total division in two halves,

EGG OF TURTLE IN MORE ADVANCED STAGE OF DEVELOPMENT.

the two halves remaining, however, in close contact. While
this process goes on, the germinative vesicle vanishes, if in-
deed it has not disappeared beforo. In some animals this
vesicle is dissolved before the segmentation begins : in others,
during the process, This division of the yolk in halves
being completed, the same change begins now in the two
halves. Indentations are seen on either side of each half,
and these indentations deepen till they meet and sever the
two masses of yolk; and now, where we had one yolk mass,
we khve four distinct lumps side by wside; they become
rounded in form, and look like four soft balls.

EGG OF MAMMAL UNDEFRGOING SEGMENTATION INTO EIGHT
FARTS. :

In the eggs of the frogs and toads, there is still another
mode of segmentation. The yolk divides, as in the mamma-
lian egg, into halves. Baut only one of these halves proceeds
with the self-division and multiplies itself into an indefini te
number of cell-like particles. The other half of the yolk
remaing unchanged.

EGG OF BATRACHIAN,

You will easily understand how dificult it has been for
embryologists to put together in their true sequence these
phases of development, Not only must the exceeding diffi.
culty of the microscopie observation be considered, but also
the fact that, in order to find every single link in the chain,
to obtain, for instance, a sight of the mammalion egg Just
at the process of self-diviglon or at any one polnt of i1, the
mothor must be killed at a given moment of the segmenta.
tlon.  Supposo a naturalist to be investigating the pro-
cens In some of the higher mammalia, for instance, such us
produce but one young only at a time; It Is evident that he
must meot oxtraordinary, almost insuporablo, diffeultion at
overy stop,  No one has ever seon the sogmentation of the
OgE In n maro or a cow, or oven in a sow. Those are too ex-
pensive to bo sacrificed for the stady of embryology. Pro.
fossor Vischoff made his investigations upon the rabbit, and
that one investigation cost him ten years of his lifo,  Selence
mut b conquered ; and theso conguests bespeak the high
intellootual culture of thoso who make them, It iy easy to
fling theories into the world broadeast, based vpon a fow
imperfect and shallow observations, and paln them upon
those more ignorant than thelr originators; but it is one
thing fo theorize about what nature may do,anotlier to know,
by virtuo of patient and Inteuse stady, what she does.

-

. E. says: I have taken your paper during the past
two months; but if 1 could not get another, 1 would not

take $10 for the balance of the year's subseription,”
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STEVENS INSTITUTE LECTURES.--DYEING AND CALICO
PRINTING.

NY  FROFEASON CHARLES ¥, CTANDLEN,

Tho fourth locture of the spring course bofore the Ptt:wnn
Tnstituto of Technology was by Professor Charles . Chan.
dler, of Columbia College, Now York city, on Y Dyeing and
Calico Printing,” He sald: The materials of which our
clothing is made,and with whieh tho dyer has to do, are cot-
ton, linen, wool and sflk, the first two dorived from the
vegotable and the Jast two from the animal kingdom. They
ocour mixed with various impurities, which are more or loss
colored and must be got rid of o aa not to impair the clear.
ness of (he colors in which they are subsequently dyed,
They nre subjected to the altornato notion of dilute alkalics
and acids and afterwards bleached by means of chlorine or
gulphurous acid,  Formorly the linen goods were bleachod
by being moistensd and exposed to the sun, The Duteh
wore especially noted for their suceess in this industry.
Goods wore sent from other countries to Holland to be
bleached, and hence the name “ Hollands ™ to designato the
mnterin] used in the manufacturo of window shades. Tho
application of chloring to bleaching put an end to thix trade,

Dyes are fastened upon fabrics in various ways. Some are
insoluble in water but solublein other substances. 1f cotton
is dipped in a solution of chromate of zinc in ammonia and
dried, the ammonia evaporates and the chromate of zine,
being insoluble in water, remains imprisoncd in the fibers.

In some cases the color is developed by exposing the im-
pregoated fabrie to the action of the oxygen of the air.  This

is called ** " When indigo, for example, is mixed
with sulphate of iron, lime and water, it digsolves to'a nearly
colorless liguid, which has the property of nvsorbing oxygen
from the air and turning blue. When cloth is steeped in
this liquid and then aged, the change to blue takes place in
tiie fiber.

Some colors are produced by double decomposition. When
_cloth is dipped in a solution of sulphate of iron and dried, it

will turn blue on immersion in & solution of prussiate of
potash, the two substances decomposing each other. Pro

fossor Chandlor mentioned s curions case of restoring the
slgnatures on o bank note, which somebody had taken out
with scid. When the ink employed is the ordinary nut-
galle and iron compound, a trace of the iron is usually left
after treating the writing with acid.  Availing himself of
this fact, he applied a little prussiate of potash and brought
out the signatures very legibly in blue.

A very important means of fixing colors on fabrics is by the
uso of what are called mordants. Alum is a good exam
ple of what is meant by a mordant. When an alkali is
added to a solution of nlum, & white, gelatinous substance
contained in it is thrown down. This is alumina, which has
80 strong an affinity for coloring matters that it will take
them out of solution and precipitate them. When a fabric
is impregnated with it and then steeped in the dye, the pre-
cipitation will take place in the substance of the stuff.
Another mordant is the chloride of tin, which, in addition to
fixing the colors, hightens them. Compoundsof iron change
the tint= and enable us to obtain a long series o colors from
a single dyestuff.

The last method of fixing colors to be considered is *‘ gum-
ming.” This is usualy done by means of the white of egg
or the curds of milk. Aniline red, for iastance, is mixed
with the albumen, printed upon cotton and then steamed.
The steam cooks the egg and imprisons the color.

The dyes themselves have been divided into substantive
ard adjective; the former being taken up directly by the
fabric, and the latter requiring a mordant. Safflower, for
example, is substantive for silk but adjective for cotton.

Dyes are obtained from each of the three kingdoms of
nature and from the chemist’s Jaboratory. Some of the
most important have been derived from the latter source.
Not many years ago the coal tar, obtained from the distil.
lation of coal in making gas, was considered a nuisance and
gas companies ran it into the rivers. Now the chemist
makes from it aboat 56 of the most magnificent colors, The
Philadelphia gas company is making srrangements for min-
ing it from the bottom of the river, into which they had
thrown about £150,000 worth.

The most ancient dye, known as the Tyrian purple, was
obtained from two species of shell fish, each of which con-
tained about a drop of it. It was not purple but red, and
was considered g0 precious that a pound of wool dyed with
it sold for what is equivalent to about £150 in gold. Cochi-
neal is the dried body of an insect found on a species of cac-
tus cultivated for that purpose in Central America. Its
eoloring principle is carmine. It is used for dyeing wool
scarlet, the mordants being chloride of tin and cream of tar.
tar. With alum, it gives a crimson. The dried precipitate
with alum is called crimson lske, a “lake” being a com.
pound of & coloring matter with alumina.

In the vegetable kingdom, the dyes are obtained from the
roots, the wood, the bark, the fruit, and in fact from every
portion of plants. Amoug the roots, the most valuable is
the madder, largely cultivated in France and other countries,
It is estimated that about ten millions of dollars nre invested
in its cultivation, Before long, however, all this capital
must find another employment; for the chemist has suc.
ceeded in preparing anificially the alizarin or coloring prin.
ciple of madder. By the use of different mordants we ob.
tain from madder a great variety of shades, from Turkey red
1o chocolate. Besides the color, madder contains sugar in
such quantity thet most of the nleokol in France is manu-

1 from it. When, therefore, madder censes to bo
cultivated, Frenchmen will have to get their whisky from a
different source. Alkanet and tusmeric re other examples
of roots, the Iatter furnishing us with test paper for alkalies

and for boracic aeid,  Among the woods, logwood, Beazll
wood and fustic are the most important,  Thelr coloring
principles are extracted by boillng, in o vicoum pan or
closed vossel to which an air pump s attnchod.  The alre
being oxhausted, the water bolls far below ite ordinary
bolling point by renson of the diminished pressars, By
thin method there s no danger of destroylog the colors
from too Mgh'a lieat,  ‘Phe same prineiple is applied to sugnr
boiling, evaporating down onr jellies, ete. A good sxnmplo
of n bark Is quorcitron, which gives a brilliant yollow, Saf-
flowor is the feait of a specios of thistle.  Thin wubatancs,
the professor romarked, has stood more in tho way of hu.
man progrosa than perhinps any other, belug the color with
which red tape is dyed, It is almost tho only dyo which In
“gubstantive ' to cotton,  Tannie weid, contained in nut
galls (the excrescences produced on n species of onk by the
sting of an ingect), in sumach, ote,, glves a black color with
golta of iron, Ink s also made from it.  Mont blnoks, hiow-
ever, are mnde with logwood and acetats of fron or bichro.
mute of potash with the addition of somo fustic, beonuse
logwood alone glves o blue black. Indigo, which has nlrondy
been mentioned, is obtained by fermenting the loaves of soy:
oral spocios of the fadigofera genus in water, A yellow 1i
quid is produced, which absorbs oxygen and turns blug,
The indigo precipitates, and is sold in cakes, Wond i un-
other gimilar vegetabie blue, chictly interestiog from the
fact that the anclont Britons used it ag o war paint to smonr
their bodies with,

Among the minerel dyes, we have a fine yellow made by
dipping the cloth first in acetate of lead and then in chromate
of potash, To muke this orange, it is boiled in lime water,
A blue color is made by using, first acetate of iron and then
prussiate of potash. Ultramarine, which is now prepared
artificinlly by the chemist, is fastened on to the fabric by
means of white of egg. Chrome green, made by heating
chromate of potash with borax and treating with water, is
uged in the same manner,

On distilling conl tar, the first, or light, poition containg
benzole, which by means of nitricacid is converted into nitro-
benzole or artificiul oil of bitter almonds. When this is
acted on by acetic acid and iron filings, aniline is the result.
By the oxidation of aniline with chloride of tin, arsenic seid,
etc,, aniline red, fuchsin, or magenta is cbtained, and all
possible shades between this, through purple and violet to
blue, are made by heating it with more aniline and stopping
when the desired shade is obtained. Besides these shades,
green, black and yellow dyes are made by processes which
we must omit for want of space. In the heavier portions of
the coal tar distillates is found a substance called anthracene,
from which & long series of splendid colors are prepared;
among them artificial alizarin, which rivals that from mad-
der in beauty.

The above lecture was copiously illustrated by means of
specimens, and a practical dyer produced some beautiful re-
sults in silk dyeing before the audience. The portion of the
lecture relating to dyeing occupied so much time that the
professor was obliged to omit the subject of calico printing.
SANITARY NOTES.---FLAVORING SUBSTANCES FOR F0OD

AND DRINK,

The State Board of Health of Massachusetts publish in
their fourth annual report & number of very exhaustive
and valuable papers on important sanitary questions of the
day. These essays are from the pens of well known physi-
cinns and scientists, and contain the newest and most relisble
information on the subjects of which they treat. Asthe ap-
proaching warm weather renders all matters relating to the
public health of timely importance, we shall present, under
the heading of ** Sanitary Notes,” in the present and sub-
sequent articles, condensations of these treatises, in which
the various points of interest and conclusions drawn will be
carefully retained.

The first essay: “ On the character of substances used for
flavoring articles of food and drink:" is by Henry K. Oliver,
M.D., and the nuthor states that he was led to make the
necressary investigations from the fact of having a case
broughtto his knowledge of *the poisoning of five individu-
als by partaking of pistacke ice cream. Inquiry into the
matter proved that the

ESSENTIAL OIL OF BITTER ALMONDS

used for flavoring always contains prussic acid, which it is
safe to infer is not wholly removed fsom the commercial oil.
Specimens of the substance used in flavoring the ice cream
above referred to were anulyzed, and the presence of the
deadly poison wus clearly determined.

Very little essential oil of bitter almonds is made in this
country, but it is largely imported. It is always employed
when an almond or peach flavor is desired, one or two drops
sufficing to impart the taste to large quantities of material.
Some ides of the poisonous nature of the ordinary essential
oil may be gathered from the fact that experience has proved
that two teaspoonsful have destroyed life in ten minutes.
According to Dr, Taylor, one hundred parts of the oil con-
tain nearly thirteen parts of anhydrous prossic acid, One
drop is sufficient to kill a cat. It has a yellowish color, &
bitter, acid, burning taste and the odor of the almond ker-
nels in & high degree.  Virey says that aceldents ocea-
sionally happen among children in Parls from their eating
freely of macaroons, which are sometimoes too strongly fla.
vored with the substance, In 1871 one hundred and forty-
nine pints of the oll were imported to Boston, Of this quan-
tity, the author estimates that forty-nine pints were employed
for lhwuring-—n-quul 10 2,750 fatal doses. It may not be out
of place, ho adds, to state what beenme of the other hun

dred pints, 5,500 doses ; itall went to a manufacturer of pat-

ent moedicine,
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NUTIO BENZOLE, O OIL OF MIRBANE
in tho result of the action of nitrie acid on bensols, which in
ono of the lighter products of the distilation of conl tar,
It olonely resomblon the above deacribed substance, and heneo
in onllod artificial oil of bitter almonds, It Ix pﬁﬂdm,
used In the manufacture of aniling eolors und for seenti
sonp and perfumery, and, on account of fts chdapniu.-it‘
omployed to somo oxtent by confectioners, 1t s o very e
tvo poison, elght or nine drops belng suificlont to eaups
donth, nnd ite vapor Is also dangerous,

AWPITFICIAL FRUID BESRNCRS,
The compound ethers hnve been found to possenn the odor
and flavor of cortain fraits, wad honce aro Inrgely substitated
for the genuine wiraps and extracts,  Butyric other i pre-
pared by mixing butyrieneid with sulphurio aeid and aleohol,
The former neld o obinined by mixing decaying chisone with
griapo sugnr and ohalk, and allowing fermentation to take
placo,  The other dissolved ia another portion of aleohol
formu pineapple essencs,  Polargonic other is prepared by
digenting pelnrgonie nold with nleohol nt « gentle heat,  Po-
Inrgonie acid in the result of the aetion of nitrie neld on oil
of ruo. T'hin ethor with aleoliol forms quinee exsence, Ace.
tato of amylic ether, o distilled mixture of fusel ofl, nectate
of potasli, and sulphurie weid, formy the cssence of Jargon.
olle pears,  Valeriannte of nmylie pther, made by the setion
of wulphurie aud valerianie aclds on fusel oil, forms applo
cosence, A mixturo of acetato of nmylic ether with butyrie
other gives banana essence,  Other mixtures of ethers, mod-
Hied by the addition of varlous sgents, a8 nitrous ether,
neotie acid, camphor, tincture of orrls, vanilla, the volatile
olly, result inimitations of the strawberry, raspherry, apricot,
ourrant, and other flavors,  Taken into the stomach in an
undtluted form, theso compounds wonld be highly danger.
ous; but ag in confectionery they are lurgely mixed with
other substances, their noxious offoots are much lessened,
Children are more susceptible to their influence than adults,
and have beon known, after eating eandies with liquids with-
in, to become seized with alarming sedative symptoms re-
quiring prompt medical trentment,  These artificial essences,
though employed to n great extent for flavoring soda water,
are rarely used by reputable druggists, though the Intter all
agree Insubstituting eitric or tartaric neid for lemon juice, on
account of the difficulty of keeping sirup made from that
fruit  Both of these acids are derived from fruit and hence
are not deleterions in an oceasionnl summer beverage. Sar-
saparilla sirup, sold by street pedlars of soda water, is gen-
erally innocentof the root, belng nothing more than molass-
es nud water flavored with oil of anise. Cochineal is gener-
ully added to give siraps an attractive color,

SPURIOUS ALCOHOLIC LIQUORS.

The most important part of Dr. Oiiver's report Is under
the above heading, and i* exposes the abominable compounds
which are sold to the poorer classes in the reeking taverns
and gin mills in the obscure portions of great cities. An in.
dividual named Eichler (we give him the gratuitous adver-
tisement) publishes a circular giving recipes for the composi-
tionof these liquid poisons, which he says will sayve hun-
dreds of dollars to those in the business. We select a few
of these recipes at random, from a long armay: New York
Whisky.—Concentrated essence Bourbon, four ounces; com-
pound tincture of green tea, one pint; tincture of capsicum,
one pint: tincture of grains of paradise, one pint; corn
whisky, twenty gallons; water, twenty gallons.  Port wine.
—For forty gallons, Port wine ether, four ounces; aromatic
tincture, eight ounces; tincture of rhatany, elght ounces;
tincture of orris, twelve ounces; simple sirup, three gallons;
rectified spirits, three gallons; wine coloring, two gallons;
plain or raisin wine or fermented cider, thirty-two gallons.”
The former recipe, it will be noted, contains less than Lalf
poor whisky, and the Iatter not a drop of the wine it is in-
tended to represent,  ** An imitation champagne is made of
a delectable compound of sugar, water, white argols, cider,
and yeast,” mixed with a little rectified spirits and orris; and
even so innocent & beverage as sweet cider is counterfeited
by water with a little cider flavoring, brown sugar, and yecast.
The manufacturer, with an impudence which borders closely
upon the sublime, remarks that thess doses ** improve very
much by age.”

TARTARIC ACID A8 A SUBSTITUTE FOR FRUIT

is put up in boxes and sold as ** fruitina.” ** One package,"”
savs the maker's circular, “ makes twenty-five pies or sixteen
|n;undn of jolly. Twenty-five ples for thirty-five centa.”
As might be imagined, it is endorsed by forty femunle names,
the owners of which are principally boarding house keepers.
Some of the prescriptions for its use are rofreshing; for in-
stance: ** To make lemon pie: Pare and boll » turnip, add a
teaspoonful of fruitina and o cup of sugar; season and
bake.” A quantity of common starch, fruitina, flavoring
matter and sugar makes “n delicious jelly,” and o wonderful
mixture of the acid, molasses, milk, eggs, crackers, and
spico undergoes some incomprehensible change in the oven
which transforms it into a *‘ pumpkin pie.” Tartaricand
cltrie neids, even in considerable quantities, may be swailowed
without fatal results, and, dissolved in water, form & refresh-
ing drink in fevers; but it is a cheat to use either of them as
u substitute for fruit in domestic ¢conomy, and it is not un-
likely that they may do harm if partaken of too freely.

As rogards tho opinion that strychnin is used t impart a
bittor flavor to nlea and beers, the writer considers it errone-
ous. English imported ales are absolutely pure, a fact de-
termined by careful annlysis of samples from different brow-
eries throughout the kingdom.

e () P ———
A PLANT has been discovered in Angols, Africa, so sensi-

tive that it closes its leaves at the mere sound of & footfall s
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Correspondence.

: The Atlantlie Disastor,
To the Biitor of the Scientific American :

uscless; and 1 quite coincide with the views expressed in a
recent nrticlo in your valuable paper as to the desirabllity of
the scientific world discovering some offectunl and rollablo
life preserver at sea, which shall be capable of rapid mani.
ation and render sea voyages less fraught with such fear-
ful danger and anxiety to ship passengers as the Iato exam-
ples of the Northtleet and Atlantic are justly caleulated to
fnspire. [ hove been o passongor on tho ocenn several times
during my lifo, and can readily understand the awful dithi-
culties that have to be contended with in reseuing human
beings from shipboard in the face of fire, rock or tempest,
In such casos, which generally occur at night, all is darkness
and confusion ; and, with the exception of a fow whose minds,
aceustomed by training to the sea, comprehend the situation
at once snd do their duty nobly, all lose their presence of
mind and, in their frantic efforts to escape, only hasten their
destraction. In such cases, also, time is so short that the
attempts mado to lower the boats carried by the ship are gen-
erally futile. Some of the boats are perhaps found to be
leaky and stove in by previous storms, others never reach
the sea owing to derangement of their lowering tackle, while
the remainder are generally swamped by heavy seas after
Jeaving the wreck. I beg, therefore, to offer to your notice
a plan for dealing with this subject, which may or may not
be the desideratum sought., If the idea should meect with
the approval of the nsutical world, who are alone capable of
judging as to its character, 1 shall be happy to furnish full
particulars of my proposed plan; if condemned, 1 shall still
have the satisfaction of having endeavored to aid in the cause
of humanity.

My plan is as follows: I propose to place on the uppermost
after deck of a ship a false deck, in the form of & maft, say
100 feet Jong from the stern by 45 feet wide, according to the

and beam of the ship, and of suitable thickness, con-
structed with alternate layers of planking and cork thor-
oughly secured together, and capable of supporting from 500
to 600 persons without inconvenience. This false deck or
raft is to have sides or bulwarks of thin plate iron, in the
form of air tight tubes(which might be used for the stowage
of provisions and for other purposes); the ends are to be
closed with lattice girders or strong wire rope netting. Other
suitable gear is also to be provided thereon for the safety of
passengers. When not required for use, the raft would
simply rest on and form a raised portion of the ship's deck;
but in ease of sccident, I propose to launch it, by simple,
powerful, rapid and efficient gearing, from the stern of the
ship into tho sea.

The following are some of the most important features of
my proposed raft:

1. From tho nature of the materials used in its construe-
tion, as well as from its form and size, the raft would be un-
sinkable, and conld be made of any floating power, ;

2, In cuso of fire, the raft could be instantly launched from
the stern of the ship and the passengers and crew betake
themselves to it.

8. In the case of the ship foundering, the raft would of
itself float freo from the wreck with its living freight,

It is not my lntention, in this short letter, to deseribo how
1 propose to secure the raft (when not in use) to the dock on
which it I8 to be placed, or the manner of launching the
same, or to meet the muny objections which may be justly
raised to its adoption, such as the disposition of the wheel.
house, mizen mast, skylights, and other impeding gear; these
objections, norious as they may appear at first sight, are mere
mattors of detail which can be easily overcome, and which 1
am prepared to meet, In case of itw adoption, alterations
would necessarily have to bo made in the disposition of the
stean gear of & ship; but the importance of the subject s
such that no expense should be spared ; and thess alterations
once made, my proposed raft would form the safest, simplest
and moat efficient life proscrvor at son ever invented,

1 big to inclose my eard and to solicit the interest and sup-
port of the sclentific world In developing my invention.

Toronto, C. W, Epwanp W. Fornewy, C, E,
Y, Glrdlu' Troow,
To the Editor of the Soient(fle Amerioan:

In your issue of April 19, I find an article headed ** A Curo
Girdled Trees,” in which s system in shown by which to
‘e bark below and above the wound by the use of
w of lust yeur's growth of wood. In my home, the ray-
“nges of flold mice and rabbits in winter make it a very com.
mon atter to inve the young trees in our flolds and orchards
girdled, and the system shown has beon tried, but without
the best of success, the winds causing the tree to be so
~ shuken ax 10 loosen the selons and provent the connection
~ from g botween the old bark of tho trees. ‘ Nocos-
sity, the of all lpventions,” oauged me to adopr a
! y which all the evils In your systom are overcome, and
st porfoct succoss attained ; and as tho matter may be of
rest Lo 1 of your readerys, T will describe my systom.
we 1n entiroly glrdled, T cut out, on elther side of
fixod upon, & spaco large enough to admit in o
%Mh 2 Inehes In dismeter, necording to the

fi in the parts of the Hmb to mest the
aboye and below the wound ; then with nalls suf

ficiently large, I nail the limb into the tree stock, fastening

it securely, using two or more nalls, placing three or four
| of these limb joluters upon ¢ ach other, necording to its size.
? When this is done, I bank up with soll sufficient to cover the |

connections, which will be all.sufficiont

The Iate lamentable disaster and sacrifice of lifo off the | In case the woun Is should be too high for banking, a mix
coast of Nova Scotia must render it painfully evident to the | ture of clay and cow dung can be used, belng held in place
pluh,l!td particularly to those acquainted with the sea, il-_\-n canvas covering socurely nailod in the tree. This sys-
that the present system of saving life from shipwrecks by | tem can be used up to the middle of July
means of the boats usually carried for that purpose is almost | Tuckerton, Pa. Abaum DEYsHER

Felescope,

- -
The Proposed Great
To the Editor of the Solont{fic Awmerican :

The limits of size, with our presont machinery, are nearly
reached by Lord Rosso’s six foot, the Melbourne four foot
reflectors, and the Iarge wilvered glass mirrors of Foucault
and Drapor; but reflectors are innceurato and unwieldy,

The world's great lonses comprise at prosont, to the best of
my recollection, a twenty nine inch, twenty-elght feet focus,
by Morz, of Munich, Bavarls, not tested by experts; a
twenty-four ineh by the same maker; a twenty-five inch by
the late Mr, Cooke, of York, England ; the new Washington
twenty-six inch, by Alvan Clark, of Cambridgeport, Mass. ;
and the Chicago cighteen inch, by the same maker,
The two latter are, porhaps, the best object glasses in ex-
istence. The life time of an artist optician would hardly
suffice for the slow and tollsome process of correcting, for
chromatic and sphorieal aberration, a single pair of huge
lenses, say, ix feet in dinmeter, oven if wo could obtain the
ginss,  We must, therefore, to make any decided ndvapee in
space-penetrating power, divide up our “telescopo of the
future " into small fragments, much as the Fresnel light-
house lenses are built, each portion presenting no great diffi-
culty of construction.

As the subject has been a hobby with me for several years,
I will describe a method of constructiog & composite telescope
of any required power, which presents no difficulty exeept
the cost.

The unit of construction is a stationary, hexagonal frag-
ment of the great telescope lens into which a movable helio-
stat mirror reflects the object observed. Each part of the
lens is of the size and cost of an ordinary ten or twelve inch
object glass, and is to be corrected mechanically by a local
polisher. The necessary calculations may be made and veri-
fied by completing and using Mr. Babbage's analytical engine,
which applies the principle of the Jacquard loom to any pos-
sible computation. -

Sapposing ourselves to be in possession of unlimited skilled
labor and machinery, with sufficient funds, we select, in the
far northwest, an elevation where the sky is generally clear.
On its southern slope, we dig and build a tannel pointing to
the pole, 80 feet in dismeter at Lase, and narrowing upwards
for nearly a thousand feet. At the upper end of this tunnel
is placed the observatory, containing the binocularand micro-
scopic eye pleces of the great telescope, a frame to hold the
eye piece in use, and a meridian circle, for time. Outside
are buried clocks in air-tight vacuous cases, and electric
battories und wires for adjusting any one of the five thousand
prismoidal lenses below, and for moving their mirrors. At
the lower end of the tunnel is mounted the great compound
lens, and outside of this, the mirror frame. Each mirror is
driven westward, against the earth’s daily movement, by a
spring governor clock, keeping time with its fellows. All
are controlled to follow the planets or moon, by a mercurial
pendelum clock of absolute perfection. Its wearing parts
are faced with boron or iridium, with black diamond bear-
ings. This main driving clock is moved by many water
batteries nnd its electro.mngnets, in an exhausted glass case
containing rarefied hydrogen and the wires, through which,
every second, the clock sends its electric beats. The flat glass
heliostat mirrors are conted on their front surfaces with
platin.iridium from the Oregon iron sands, polished to refiect
nine tenths of the incidont light,

To find n star with our telescape, ono has only to move a
pointer forward on u telographic dial, for the differcnce be-
tween the star's right ascension and tho local sidereal time.
Each mirror turns on its polaraxis,moved by an endless screw,
s is the type wheel of the stock printing telegraph, by its
ratchet wheel and electro-magnets, At another touch of an
index on & second dial, indieating declinution sbove or below
the celestinl equator, the star flashes iuto the ficld with over-
powering brilliancy, Touch an index on a third dial, and
the mirrors are all clamped and will follow the objeet round
and round the world, and have it yot in view st its thied
rising.

Such a telescope could be built in fifteen years for inglde of
fifty millions of dollars, 1f every part conld ho kopt at o
uniform temperature, or compensated, it would onable un to
contemplate the moon as from a distanco of two miles,

According to the nebular theory, ns the outer planets are
the oldeat, their inhabitants, if such there be, must have de.
voloped w elvilization far superior to ours,  The ehiof value
of guch a telescope would bo to saslst In opening communi.
eatlon with them by means of the ordinary Morse night slgnal
flnshies, so that wo may learn from thelr exporlonco Instead
of slowly vvolyving the arts and sclonces for ourselves,

Now York city, 8. I Meap, Jn

To the Bditor of the Bolentific Amorican:

I am greatly pleased to seo that thore are 5o many would.
be stockholders in the teloscope stock company, but the com.
pany is not started yet, and so no one knows where he ean
send his ton dollars,  Bolng the one who started the project,
1 elnim the right to propose some rules, and also to nominate
aomo officers, providing that they moeet with the approbation

Munn as our president, and Mr. Peter Cooper sa our treas.
arer, both gentlemen boing known to be friends of the work-
ing man, and to be very popular among the working classes,
I hope that they will accept, and also that the momination
will be approved of ; for if these gentlemen sceept the offices,
I will be the first one to buy stock.

I see nothing in our way to prevent us from going ahead
with our mammaoth undertaking, so 1t us build ourselyes s
lasting monument that will be useful as well as ornamental.
A million dollars appears 1o be & large sum, but it will be
nothing more than Peter's pence Among so many.

I propose that no stockholder ahall hold more than twenty
shares, no that we small fishes may not be swallowed up by
whales; and I hopo that all those who are in favor of these
nominations will signify their scquiescence in the SCIENTIFIC
AMERICAN.

Lot us hurry up matters, as there s not much time between
now and 1870, AN OLD MECIIANIC,

Hudson, N. Y,

To the Editor of the Solentific American :

I would like to ndd my mite townrds the million dollar
telescope, Ithink the joint stock plan the most practical,
and will take at least three shares, and perhaps mors, pro-
vided they are ten dollars each. Do all you can to make the
thing a success, and count on me a8 an humble supporter,

Hockanum, Conn. F. C. VisEnT,

To the Editor of the Scientific American :

I go in for the million dollar teleseopo. At $10 per share
there will be only 100,000 shares; and as everybody wants
the telescope, it will doubtless be easy to dispose of all the
shares. The idea of a correspondent of allowing each sub-
scriber to use the instrument in proportion to the amount
subscribed is capital. But probably not more than two hours
out of the twenty-four are suitable for star gazing; and as
one half of this time would be consumed in focusing the
instrument for different eyes and in looking through the
finder, the time allotted to the owner of a single share would
be about thirteen seconds a year; and if he did not see much
during that time, still he could congratulate himself that he
had looked through the big telescope.

Having had in my college days the care of a large telescope,
1 can say from experience to your correspondents that a tele-
scope in the hands of the unscientific is only a big plaything,
with but little play in it. The pleasure derived from manipu-
Inting the instrament, with the aid of the Nautical Almanae,
clock and micrometer, was far greater to me than that of
simply gazingat the starsor nebule. And further: No one
who is not perfectly familiar with the management of a tele-
scope should ever be allowed to meddle with one, or hardly
to look through it. A big telescope should be approached by
the uninitisted with silence,uncovered heads and light steps,
but—Hands off ! J.H.P.

A Mysterious Nolse,

‘W. A. M. reports that he recently heard a succession of
strauge crackling noises out of doors at night; and had great
difficulty in finding the cause. The sounds came from some
fallen walnut tree leaves, and he naturally expected to find
that some species of insect caused the leaves to rustle. ** At
the next spot where I examined, I closely watched the modus
operandi snd saw the dry, brown leaves gradually curling
open, moving like little automata ; one, opening, would touch
another, and that in turn rolled open, with the peculinr
rustling sound that had at first attracted my attention. But
there was no worm there. What then was the power that
carried on this general movement? Upon meditating a little,
the truth flashed upon me; it was simply that the day had
been remarkably warm for an April day, and the heat of the
sun had warped the leaves, curling them up like a voluta;
but as the sun set, the northeast wind had blown the clouds
and moisture from the Atlantic, and, coming in contact with
the dry leaves, had caused them to uncurl. Thinking that
some motion would nceelerate their movement, I stamped
upon the ground, and immediately the whole garden seemed
alive with motion. The occurrence seems of small account,
but it {llustrates in a perfectly nataral way the foree and
effects of variations in temperature,"

Utllization of Slag,

Mr, Woodward, of Darlington, has patented, says 2%¢
Builder, u plan for manufacturing bricks from scorim, and
the system is now at work at tho Eston works of My, Thomas
Vaughan, The slag s taken as it comes from the blast fur-
nace, It runs into u series of molds, placed at rogular inter.
vala on n revolving tablo, After being removed from the
molds, the bricks are thrown into a kiln or furnaee close at
hand, where they are annealed; and afterwards they uro
used in any ordinary struoture for which clay birlcks are suit-
able, The fracture is said to be close and firm, and they are
capable of reslsting an intense hoat, So far aa strength is
concornad, they will withstand a erushing forco of 8 to 4 tuns
per cuble inch, or four or fiye thmes more than that of com.-
mon bricks, The scorle brick remalns unaffected by ex-
posure to the atmosphere, it In sald, but this does not ac.
cord with what has been sald of alag (used for roads) which
in wald to contain sulphur, and to be liable to disintegration.
Thig ahould be disproved, if possible, of the bricks. There
In a conslderable loss by broakage, but once solidified they
nro o8 hard as granito, It is caloulated they can be made
for Bn. per 1,000, or oven less, whoreas ordinary bricks cost
208, and upwards por 1,000, A new company hag been
formod, on the lmited lhbil\!y ptlnclpln. to work My,
Woodward's patont, aud they have sequired the right to u.;

of those who are also Intorested; and [ propose Mr, O, D,

alag of all the blast furnsees on the Tees, inclu
above sud below Middlesborough, s ding those
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IRON BRIDGE CONSTRUCTION.
The various processes by which iron is prepared to be used
in bridge building are many of them as new as is the em.
ployment of this material for the purpose, The subject is

Fii. 6—BOILING FURNACE.
one of considerable public interest, and hence we extract

from an album of designs, recently published by Messrs.

P, A~DUMPING ORE

Clarke, Reeves & Co., the well known Iron bridge builders,
the accompanying engravings and description, deferring, to a
subsequent aricle, illastration and notics of some of tae most
remarkable stroctures constructed st the extensive estab
lishment of the above firm.

The Phoenix Tron and Bridge Works are loeated in Phe
nixville, in the Sch 1yikill Valley, Pa., and were founded in
1790. At the presont time over fifteen hundred hands are
constantly employed, and the establishment is probably the
only ane in the world where the crude iron ore, fresh '{'om

1.~THE PEENIXVILLE BLAST FURNACES,

the mine, can be followed through all its transformations
until It emerges in the shape of a finished bridge.

Our illusteation (Fig. 1) represents the blast furnaces,
Hither, the ore, with coal and a flux of lmestone, is earried,
plled In, and subjected to the heat of tho fires, driven by a
Lot blast and kept burning night and day.The iron, as it be-
comes melted, flows to the bottom of the furnnces, and is
drawn off bolow In o glowing stronm. Into the tops of these
groat fory envorns, the ore and coal In dumpod, being raised
by clovators (Fig. 2) operated by
a binst of alr, and then thrown
in by the mon, as shown in Fig.
#. The blast for the furnace is
driven by three-hundred
horse power engines, and is heat
ted by the consumption of the
gases evolved by the material
itself.

The engine room, with its giant
machines, forms the subject of
our fourth engraving., Twice
every day the furnace is tapped,
and the stream of liguid iron
flows out into molds formed in
the sand, making the iron into
pigs (Fig. 5). Next follows the
bolling process, the furnace be-
ing an oven hested to an intense
heat by o fire urged with a blast
(Fig, 6). The cast iron sides of the furnnce are double, and a
constant eirculation of water is kept passing through the

two

Fio, o —LUNNING METAL
chamber thus made, in order to preserve the structure

from fusion by tho heat. ‘Tbe inside is lined with fire

INTO PlGS,

AND COAL INTO BLAST FURNACES

brick, covered with metallic ore and slag over the bottom

and sides, and then, the oven being charged with the pigs |

of iron, the heatis let on. The pigs melt, and the oven is
filled molten The puddler
constantly stirs this mass with a bar let
through & liols in the door, until the iron
bolls up or * fermeonts,” as it
This formentation is caused by the com
bustion of a portion of the earbon in the
fron ;

with iron.

is oalled,

and a8 socn ns the excens of thin is
consumed, the cinders and slag
sink to the bottom of the
leaving the
the

oven,
semi-fluld mass on
this
the puddler forms it into balls
of

nie 1.!!'\ handle, which nre taken

top. Stirring about,

such a size ns he ean conve
earried on 1itthe
1o

MULPROTA

out and cary

Fig, 7, made recoive them,
to the In the Intter
(Fig. 8) the ball iy |»lnm|l nnd
forced with

through a spiral pusssige, the di

A rotary motion

ameter of which s constantly
diminishing. The effect of this
oporation Is to squeeze all the
plag and cinder ont of the ball
and foreo the iron to »

the an’u of a short thick eylix
Thin pro

wan formerly porformed |

der, ealled & bloom
o

striking the ball of fron repes

edly with a tilt hammer
The bloom 1 pow rohested
and subjected to the proce of

rolling. The rolls (Fig. 0) are heavy ?Ilndnn of east iron
placed almost in contact, and revolved rapidly by steam
power.  The bloom is eaught between these rollors and
passed backward and’ forward until it is pressed into n fiag
bar, averaging from four to six inches in width, and about
an inch and a half thick, These bars are then cut into short
lengths, piled, heated ngain in o furnace, and re-rolled,  Af.

bV ATON,

ter going through this process they form the bar iron of con:.
merce, From the iron reduced into this form the various
parts used in the construction of iron bridges are made, by
being rolled into shape, the rolls through which the varions
parts pass having grooves of the form it is desired to give
to the picces. These rolls, when they are driven by steam,
obtain this generally from o boiler placed over the heating
or puddling furnace, and heated by the wasto gases from the
furnnce. This arrangement was first made by John Griffie,
the superintendent of the Phonix iron works, uander
whose direction the first rolled iron beams over nine

Fic. S—ROTARY SQUEEZER
inckes deep that were ever made were produced, at these
works. The processof rolling toughens the iron, seeming

to draw ont its fibers: and iron which has been wice rolled §s
considered it for « 1ene For the various parts of &
bridge, however, where goeat toaghness and t nsile strength
! ge, : K
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as well a8 uniformity of toxturo, are nocossnry, the iron is
rolled a third timo, The bars are therofore cut again into
ploces, piled, rohoated, and rolled again, A bar of fron
wiideh has beon rollod twico in formed from a pile of four
toon soparate pleces of Tron that have been rolled only once,
or “muck bar," ne it is called ; while the thrice rolled bur s
made from a pile of eight separate ploces of double rolled
tron. If, therefore, one of the original pleces of Iron has
any flaw or defoct, it will form only n hundred and twelfth

rt of the thrice rolled bar. Tho uniformity of texture
and tho tonghness of the bars which have boen thrice rollid

Fro, 10=COLD SAW

are so great that they may bo twisted, cold, into a knot with
out showing any signs of fracture.  The bars of iron, wheth
or hot or cold, are sawn to the various required lengths by
thie hot or cold saws, shown in the illustrations, Figs. 9 and
10, which revolve with great rapidity.

For the columns intended to sustain the compressive thrust
of heavy weights, & form of the firm’s own design is used in
this establishment, to which the name of the Phanix col.
umn has been given, They are tubes made from four or
from eight sections, rolled in the usual way and riveted to
gether at their flanges (Fig, 12).
umns are joined togother by cast iron joint blocks, with cir-
cular tenons which fit into the hollows of each tube.

To join two bars to resist n strain of tension, links or eyo
bars are used, from three to six inches wide, and a8 loag as
may be needed. At each end is an enlargemont with a holo
to receive a pin.  In this way any number of bars can be

When necossary such col-

Fio, 18, FURNACE AND HYDRAULIC

joined together, nnd the result of numerous experiments
made at this establishment has shown that, under sufficient
strain, they will part as often in the body of the bar as at the
joint, The heads upon these bars are made by a process
known ns die forging. 'The bar is heated to a white heat;
and under a die worked by a hydraulie pressure (Fig. 18),
the head is shaped and the hole struck at one operation.

This method of joining by ping is much moro relinble than | dred feet, equal to six railroad tracks.

welding.
1o & nicety.

The general view of the machine shop (Fig. 14), which
covers more than an nere of ground, shows the various

muchines and tools by which iron i planed, turned, drilled,

not excoed a cortain maximum, usually fixed at ton thous-
As the welght of the iron

and pounds to the square inch,
i known. and its tonsile strongth is estimated at sixty thous |
and poundu per square inch, this estimato, which is tochni-
cnlly ealled a foctor of safoty of six, is a very safe one. In
.!'IIIV'Y words, tho bridge s so planned and constructod that,
mn '1l|l]"ll'lillt' its own \\-‘u"x(, '-»;'c~|'|-'r with any lond of lo |
comotives or cars which can be placed upon it, it shall not
[ bo subjected to s strain of over ono sixth of its estimated |

AL =1OT SAW
After the plan is made, working drawings are prepared
and the process of manufacture commences, The eye bars,
whon made, are tested in » testing machine at double the
strain to which, by any possibility, they can be put in the
bridge itself. The elasticity of the iron is such that, after
boing submitted to & tension of about thirty thousand pounds
to the square inch, it will retarn to its original dimensions;
while it is o tough that the bars, as large as two inches in
dinmeter, can be bent double, when cold, without showing
any signs of fracture. Having stood theso tests, the
parts of the bridge are con-
sidered fit to be used.
When completed, the parts
are put together or assem-
bled, s the technieal phrase
is, to see that they aro
right in length, ete. (Fig. 15).

ways eaunod by an ill-fitting shoo. 8o long a5 » level shoe
r~-:n.t~ ovenly upon the proper bearing surface of the foot, no
corn can oceur, but whon tho surface of either foot or shoe
is frregular, then the moat prominent point of contaot in
pressed upon nnevenly snd bruised. A corn Is a bhrulse and
nothing more, kave that usage has confined the term to brals-
es of ono part of the foot—the angle of sole botween the
wall and bar, 'I'iis part of the foot is most liable to Injury
by uncyven pressure, because it is in relation to the tormin,.
li'-m of the shoe, If the end of the shoe does not reach the
extremity of the heel, it forms a point upon which the yleld -

Fro. 12,-RIVETISG A COLUMN,

ing horn is pressed at overy step, Short shoes then are most
objectionable, and, we find, a frequent cause of corns, They
are often purposely employed on hunters, and on horses with
capped elbows, seldom really necessary, but if so, should be
very carofully fitted. By way of avolding corns, it is the
common practice of many farriers to *‘ ease the el of the
shoe,"” that s, to so fit it that the last inch of the shioe takes

no bearing on the foot, A spacoe is thus left between the

shoe and foot in which one might place a penny piece, This
lis one of the greatest evils of shoeing, for not only i an

DIE. Fro. 10 ~ASSEMBLING BEIDGE UNDER SHED

Then they are marked with letters or numbers, accord-
ing to the working plan, and shipped to the spot where the
bridge is to be permanently erected.

As an example of the architectural beauty as well as the
engineering skill displayed in the manufacture of these fab.
rics, we giveon our front page an engraving of the Girard
avenue bridge, in Philadelphia, Pa. Its width is one hun-
It has three spans of

The pins are made of cold rolled shafting, and fit | one hundred and ninety-seven feet and two of one hundred

and thirty-seven feet, with seven trusses.
B ——
Corns In Horses.
There is a wide-spread fallacy that corns usually depend

nud handled as though it were onoe of the softest of mate. | upon some peculiar form of foot, and that with such feet
rials. By means of this application of machines, great ac- | they are, like coughs and colds, almost unavoidable even

curacy of work is obtained, and each part of an iron bridge | with the best mansgement,

can be exactly duplicated if ne-
cessary, Thisx method of construc-
tion is entirely American, the P,
English still bullding their iron =
bridges mostly with hand labor,
In consequence aleo of this me-
thod of working, American iron
bridges, despite the higher price
of our iron, can successfully com-
pote in Canada with bridges of
English or Belginn construction,
The American iron bridges nre
lighter than those of other no-
tiong, but thelr absolute strength
I os great, wince the weight
which Ix sayed I all dead weight,
and not necessary to the golidity
of the structure,

Bofore any practical work upon
the construction of o bridge is
begun, the datannd specilications
aro given, snd o plan of thestroe-
ture Iy drawn, whother it is for
n rallrond or for ordinary travel,
whaother for & doublo or a single
track, whother the train is 10 paes
on top or below, sud so on.  The
caleulations and plans sre then
mwade for the uge of sueh dimen-
sloon of fron that the strain upon
sny part of the structure shull

" T

The truth is, that corns are al-

angipEidy,  UESRES
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Fio, ~VIEW OF MACHINE SHOP

| inch of the best bearing surface of the foot unused, Lut in-
| creased pressure is thrown upon the spot where shoe and
foot are in contact. Instead of preventing corns, it is a com-
mon cause, and why it should be so will be understood when
we say that the seat of the corn is about an inch in front of
the extremity of the foot, in fact, just at the spot upon which
this *‘ eased heel ” throws most weight. Corns may be due
toan uneven surface of foot, not of shoe, as when the wall
at the heels is lower than the bar, in which case a level shoe
is almost certain to act as an exciting cause

Lameness from corn usually shows itself about a week
after the horse is shad, depinding of course upon the de-
gree of pressure existing. In some cases, however, 8 corn
is the causo of lameness aftor o shoe has been on for a wonth
or more. This may be due to the shoe having shifted on the
foot, or to the growth of horn carrying the shoe forwards
and within the wall

The inside heels of the fore fect
are most commonly affected, because
the shoes for them are always fitted
closer on the inside than the out,
and hind feet are hardly over af-
| fected, boeause the shoes for them
’ arc always fitted long and wide
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Let us repeat, a corn is simply &
bruise, similar in every way to a
brulse of our naila.  There is in-
jury to the sensitive party, followed
by discoloration of horn. When a
horse Is lame, if on removing the
shoo and gently trying the foot all
round with the pinovrs, tenderness
is shown at the heel, wo suspect a
bruise or corn.  The farrier would
at once cut away the horn at the
part until he saw it discolored, and
then would say he ““had found o
corn,”  Imagining this discolored
liorn to bo the offending substance,
Lo would procoed to remove it, lay-
or aftor lnyer, antil he reached ll'u'
sonsitive and now bleeding tissues.
Wo need hardly polut out the ab-
surdity of this practice, The stained
horn Is wimply a sign of lnjury to
tho sensitive foot, and the removal
of this horn, while it does no good

VRS e IS
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to the bruise, loaves the foot miserably wonk for wockns or
pechaps months,  What would bo thought of n wurgeon,
who, bocause hin patient Lind n diseolorod nail, the rosult of
n bruise, proposed (o remove tho stafned horn and Iny biry
the sensitive tissues? No mediosl man wonld do such o
thing, and no patient would permit it Vet \'utorlnn'ry nur
goons and farries follow thix practico on tho horao's foat,
and Niorwo ownors assent to 1t Tho result Is, that cotus as.
#umo o fictitionn fmportunce; and the heel, robbed of its
Norn, is Hablo to fresh Injury fora long time,

Wao may bo tuld that the Lorn in removed #o s to roleaso
nny matter formed ax the reanlt of inflammation. It is cor-
tainly a pliugiblo exouso, but not o traeone. A professional
min should be able to dingnoso the presence of matter with-
out lnjuﬂounfoxplomlloun. nnd mattor i never present un.
Josn o Jorso 5 worked for two or threo days after (hoappear-
anee. Do about 80 per cent of the cases in which a farrior
professes to liave let out matter, ke hug uimply lot ont o
straw-colored effusion which wounld have been naturally ro-
absorbed i & day or two after the esuse of injury—tho ghoe
—hnd boen removed. The remaining percentage of corn
cnsos gliow matter because from negligence or ignorance the
shoe hias been allowed to remnin on the foot, continuing the
Injury, and thus set up active inflammation.

The rational treatment of corn is to remove the ghoe, and
foment the foot with warm water—in other words, to re-
move the cause of injury, and help nature to reabsorb any
offusion. If matter forms, it must be thrown ofl. Nature
does this through an opening at the top of the wall, between
hinir and hoof; man endeavors todo it by an opening through
the sole. Now, we beliove in nature’s plan, and experience
show us that it is the best, if not the quickest, course for tho
horse’s foot. Warm fomentations facilitate this course, and
therefore the trestment we have suggested is applicable to
all stages. This treatment does not injure the hoof, and a
cessation of pain, and ¢onsequent lameness, can be followed
by the immediate application of a properly fitted shoe. On
the other hand, when the bars are destroyed and the sole
cut away, the wall isleft without any support. It is too
weak to properly sustain weight; if it rests upon the shoe it
is pressed cither inwards or outwards, and the recently in-
jured parts are sgain hurt,  Thus, and thus only, it is that
the existence of corng can be gaid to predispose a horse to
their recurrence. A corn s only o temporary accident,likea
broised finger; the one is just as likely to recur as the other.
If & horse remains lame over o fortnight, there is something
more than a corn—either a badly fitted shoe, or the injury
inflicted by the farrier's knife—to account for it. Verily,
the ordinary cure for corng is worse than the disosse.
Horses are, we know, frequently lame or tender for months
after having had a corn.  Let such animals be properly shod,
no cutting out of the heel allowed, and we guarantee o
speedy cure. Remember that a corn is only a bruise of a
horn.covered part, Trest it ag you would your own finger
under gimilar circumstances, and very little trouble will be
entailed. —Land and Water.

PATENT OFFICE DECISIONS,

THE DISINTEGRATING FLOUR MILL PATENT.—CARR 04, DAVIDS,

[Appeal from the Board of Examiners-in-Chicf {n the matterof theinter-
ference between the application of Thomas Carr, of Bristol, Eng.. and the
patent of G. B. Davlds, of Baltimore, Md., granted December 14, 1569, for a
distotegrating mill, |
Lxoaxrr, Commissioner:

It i proved and admitted

the part of Carrthat Davids made his (nven-
tion In September, 1858, O obtalned s patent for his fovention in Eng-
land, which was enrolled April 6, 1563. He Introduces testimony to show
that he made the nvention in Eangisnd lonf before thal date, which testi-
mony has been ruled out by the Examiner of interferences and the Board,
iu conformity with the established practice of the courts and the Office.
(See Howe ra. Morton | Flah, 36; Brooks rs, Norcross,2 Fish,, 861; Bain
B, lpg.,u;. 222; ¢z parte Juo. Cochrane, Com'rs D. 1859, p. 80;
Tocker rv. Davis, O, G.,vol. 2, s 24.)
do not find raficient ground 1o the argument nted in behalf of Carr
fors departare from this practice. The statute is expiicitin declaring that
any lnveator may obtaln a patent for hils Invention, provided It has uot been
patented or bed In s printed publication in a foreign country before
the date of his Invention, Davids made the invention before it wasso pat-
ented or bed, aud his right 10 & patent is clear.

No evidence of the date of ao lnveation In a forelgn country, other than
that of & patent or a description fn a printed publication, ever has or
can be recelved under the law. Inventlons abrosd are ignored by the stat-
ute ontil wade (o appear through one or the other of the channels named.
Tueretore Carr did not make the Invention {n contemplation of Jaw till he
patented it, April 6,182, and Dasids preceded him. ithout the light of
comntrolling precedenta, I should be voable to place -n‘),' other Interpretation
mme statute than that which constitutes the established practice of the

io lke cares.

The decision of the Board (s aflirmed,

on
"

DECISIONS OF THE COURTS.

United States Circult Court,=--District of California,
Ninth Judicial Cireuit,

IXFORTANT DECIEION COROERNING TIHE RIGHTS OF AMIGNEES OF FPATENTS.—
FATENT EGG CASE.—~DAVID MCUKAY £4. JOUN B, WOOSTER ¢ al.

{In Equity. —Before Bawyer, Judge. — Decidod April 7, 1573.)
BAWYER, Judge :

Or: Fi 26,1867, 8 patent was duly {asucd to J. L. and G. W, Stevens,
of san Franc! JJoran ™ lmprovement (n cases 10r transporting egps."

In A %, 1572, sald patentoos, by deed, granted and m&uned 10 ﬁ Bl
Vngs, of Chi te of Olisols,

0, In the Sta for, 1o, and o all th,
“ United Sia Toeky M S1l the Tight.

sald was daly re i noe eald sssigoment, sald Dil{ogs has

a manofactory for ssid patent cases for the transportation o oeRey
.t the State of Hlinois, and has manufactured, In sccordance
tent, and be still continues to manufaciure
he has sold and contintes to sell the same * to the publie, or
to mc-ugm or dgdred to purchase them, without any restriction

lsoever,
October, 1572, sald J. L, snd George W, Stevens made s sim.
all thelr right, title, and (nterest (o ssld patent aud luyen.
Lo all the States and Territories lylog wost of the Rocky Moun.
t, Danid McKay, who thereupon eatered upon the
L casen st Francisco, and he has ever since
and sell the same for use (n that portion of the

the y Mountains,

commission merchanis dolng business at San Fran.
consigned by merchants castof the Hocky Mountalns
satne on 0. M. Evans & Co. are merchants doln,
\ines, in the State of lows, and 4 rarl of thelr business is dut
d Evaos & Co,, between the 15th of October, 1572, and the
10 thls cane, purchased (o the ustal courso Of business at

Asco, who re.
o regular course of thelr

cases In the trans tion of

10 5an Francisco la the infel ke L complained of ; and

tnusnce of the practice uﬂ further wso and sale of the

“12{:‘“ s sought 1o be restralned. Numoerous other
one.

tako, mulr destion necessary to determine soems to

wame 31 Shepley, Clreult Jodge, In ';\nhulu r:.

% from the

Horke, d Flaber's Patent Cases, 290 nnpiely s © Does the purehase of & pat
onted krotelo, donru iy manufactured, and sold without restriction or ool
Hon, WIthin R territory by the lnmmrlnlnulxlrrof a patent right, convaey
10 the poarchaker Lo right to uee or sell tho ariiele In angther terrltory for
WHICH B0 OLHEr pernon has taken an assigninent of the samo patent 9
e Joartied Judge noswors the quostion in the affirmative, This s tho only
fane 1 have fotnd 1o which the precien guestion has evor hoon conaidered.
Ono wotld suppone tint a quostion Z: w0 mueh fmportancs, snd so Hkoly to
arlen, would 1ong since have boen presonted to tho Suprome mnmrml
llulhurllltl\'alr dutormined, bat (¢ docs not appear to have boon dono, 1 Is
Inkinted that th cans ofted 18 not correerly dectded, and argand witl o great
dual of foroe, that slnee Lookhart and Sceley, fn that case, and Nilings in
Whin, only parohased the Fight of the patentecs to a llinited toretory, they
Ald noL thamen)von have tho right to mrply. olthior diraetly or fndfrootly,
OUher terrttory than that purehnsed ; that tiele right only extended to mnk-
ng, uslng, sod yending (o be whed In tha -lm:lnc territory purehisned ; that
wh they Bad thomaelyes no right to uses in othor tarcltory, tholr vondees coul(
REQUirs 1o pro rlght thnn they themselves owned ; that tinle parohaso
oﬂlm right to w speoing u-nl!m(y nncvnnrll{ nited tholr power Lo sell thn
mueline to Do usod o that toreftory alono; that this lmitation and rontrie-
ton 1y m-canr‘ly {mpiied in the sale, ovon without IHF oxpress Ill(bll‘l"l)ll
Lo that effect : thint tip patont undor the Areh seotion of tho act of Congroms
Of 1586 1n l%run gives the patentee * the full oxoluvive il nod Nborty of
kg, usligg, and sesding to others 1o he sxed ™ e sald fovention throdgh.
out the Jurtsdiption of the Unfted Statess that the nfﬂcv«ulh weotion nuthor
0 e whaole or ‘-an of hin juteront u{“nlly WPOOiNe part or
i to Sttt Ehat whion ho seslgna his entire (ntorost for
rm L) l\m rlght nequired under the Nith seatfon of
“making, ullnu.at ( verding to others fo be wged ™ In thst speoiie part, and
o bo nsed we wo ‘ Wk 1o make and use In ‘lll'- part i'l'""" et t mru}um,
when an nulrn‘m‘ of n apeciio tereitory nells & maching fn that torvitory, the
mwachine so Kold Ik Inllvn out of the monogoly as to that territory only,
thore belng no power i the vendor to withdemw 1t from the mmmvnly e
(o other territory In which ho has no monopoly or control, and thut ho dan
onl)’dl-lwlf of His own slinre of the yonapoly, or Hberate thore nn‘) 10 tha

1208 B (O ana
portion of the
A spoeined part,

extent of his own interest thereln, Thin, it Inargned, Is tho rosionablo con.
straction o ""t 10w, And the contract of axignment of the right of the pat.
ontee to n |pogi Ml phrt of the tareitory authorieed by the act,  Tho cotiag-
quences of # Aierent view are nlso urfed o lnwmrl of tho |lmauhm takon,
pome of whioh, 1t b said, fod s strikiog (Hostestion fn this okee, Thiow, 18 i
urgued that, Inbor and waterials boin cheapor, and the other follities for
oheap manufaoture belng grentor st Chleago than at San Franclseo, the
[mleul oARen for lml;:lmrllug ng'u onn be made sl a cont so much lowor ut
Shicago than at Sun Francisco, that the lpnrchucr of the Chiengo manufage.
ture could undersoll the complatnant in s own tercitory.  Fus mlao bolng
#0 much cheapor oant than west of the Rooky Mountatns, rge quancities
are there purchnsod and sout to thewe wentern markets, Tho trauspariation
of tho patent casos conte nothing, Bocauso 1€ necessary fn shipping Lo s
boxes or eases of somo kKind, and those roquire no more room thnn others,
Tho frelght (e pild on the oggs as merchandise, and the groator soourity
ngaingt breakage and the fmproved condition of tho ogie l{rouum in thess
cases more thath compensate for thelr cost ut Cluoago, Those deallog o
cRgs, therefore, onn purohnse those putent cnses ot Cliloago, ship them with
rl;un from any puart of the United States cast Lo parts woestward of (he
Hocky Mountalns, and after disp nlu“ur thely eontents soll them ot hnlf
Cost, oF oven give them away, and still make a remnnorative pronit on thelr
transnctions,  Thore I no uke for the cases for return frofght. Thus the
entire markol wost of the Rocky Mountalng, Including nearly one third of
the lerruor‘y of tho United States, can be wholly sopplfed, ndireotly,
through middlemen, nt prices leks than 1t de poskibio to misko the arilolo for
hiere, by ?nrm\l Who live only ‘v‘urohnnd tho torrltory onnt, to the utter los
or roln of those whao hnve purchased and paid for the terelitory woat of the
Roeky Mountalns, Ho, agatno, (e sald frmay well bo in the case of many
Inventions thist xomy p?rlicn’lnr locality affords such facilities for oliesj
manufacture that the whole United States may be suppliod from that point
at rrice- that would defy competition fnnny other loeality,so that [t wonld
only by neceuuP u“mrchm tho rlﬁlu for thoe territory on which the fage
tory is Jocatod 1n order, through middigmen, Lo practically enjoy a monop.
ol{ of the whole country,

L 15 cany to soo Lhit the result of supplylng the whole country Ind{reotly
through the merchant, who fs usunlly tho sellor to the consumor, s precisely

o
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Beeent American and Foreign Latents.
Tmprovod Extensible Lodder,
dohn C. Hearno and Daaton Adame, Ploasant 111, Mo~Thia thvention:
QonNIAts of two  lnry tungs ' contelvaneos canneotod Logather sk e msd.
dle Joints of the bars by oronn bars 10ng enougn for the ordinary purposes
Of the crosk hark of w corimon Indder, the eross bnes telng connroted, near
ench entd, by cords, which mit the extonsion of the Thay Longs feanin, kng
wuphort the wolght of the olimber. TH top crime bar (x provided with
hooke or othar deviges for suspondlog the Iadder, and & ropa i ALRa A o
aud passed teom e Towar crow bar up o¥er the top ONo, or through tn sy
snspendad from (6, w0 thnt the Indder onn be falden Hp et of |l|u‘ny'l'i’-
pulling the cord down § the ladder ean bo quiokly Lot down whon roquiréd.
for use by relonuing the ropo. Tho whole constitutes u convenlont and ef.
felent lndder for souttlon and the like, not froquently wunted for Use, and )
whuore 1t will b aut of the way when s¢ folded up.

Tprovod Tarbine Water Whool,

Jolin C. Groon, Flanders, N, J <~TUis tnvention s sn Improvemont (n v
Bitie wator whools, tn whioh tho objectionablo fenturs—the torminntion of
tho wheol cawe at the bottom flaoge, wisleh rendors 1t diMentt to make the
Jolot tight within the' ontér edge (o prevent witer loaking through the |
flange at the Lolew for the hoarings—is done awoy with, wud the cane (s oy,
tondod below the bottom fange, and s speala) fange s provided to rest op
the foot, support the wheel, and make & Joint around the aisehargo lole
and this fangs w1 serves to Upport the wheol so High an (b provent henvy
badies from bolng onrrlod fnto the whoel, By (hls arvangement, it |y
vlatimed, the water Joaking throngh the fange st (he holos for the journaly
Wil remnin fn the fame.

Twiproved Addeessing Machine,

Franols A, Darllug, Fayottevilie, N. ¥.=This {nveotion rplates (o an Im-
proved addaresstng maohine, intented partiealnrly for uso of newapaper pub.
Mahers and such othor persons whose buslnens requlres them to send ot fre-
auent Intorvals dooumonts or mafl motter (o the same subscribers or por-
sons, whone futerest 10 In, tharefore, to retaln the address of wueh periane
In position for use Ih printing.  The tueention consiats o the employmont
of an endless chalo passing around = priymatic prossor block, and hoviog
the address or printing plates. removalily secured to It by springlng thely
onds Into slots formed (n the links of the same. The vention slso con.
AINES T Baoging (e clinln around a drum or whee! thnt In supported by a
silding frawe, and In forming o toothied Lo Ing with uppos!
ratchiot wheels on the arbor of the lower chaln holder or predser, Tor the
purpose of turning the same one quarter revolution st oach downward uio.
ton of the frame, and for retalning the sume tn position immovably durfug
the upward motlon of the sawe,

kmproved Door Bolt.

Adolph Hofutatter, New York elty,—This tnvention has for s object to
furnish an improyed attachment for bolts, by the gee of which 1t will be i

the same as though the maker himself direotly sells to th X
It must by o J st theso W are ontitled to grave conslders
Enongh s been snid in this, and i

ation, 1 the case elted, Lo rondor (L mnne
ifest that great praotical Inconyvenionce may result from olthor yiow.

In the abaonce of an authoritative adjudieation, I should hesftate lon
before venturing to di rrom a well considored decision of so leurumf
experienced, and eminent & Jurlst as Judge Sheploy, But fn this Instance |
can pereel: | for doubting the soundness of the proposition

© no good und
1atd down rn thc.:ulrng form in whieh 16 s stated In the case c‘lm f

An fmportant question pot discussed b{ the learned Judge llll{. howover,
arise as to when, or undor whiat stato of facts, n patented machine may be
regarded s “lawfully * % * % xold without rextriotion or vondition ivith-
in hix territory, by the territorial asxignees of o patent right,"

In the gaso now under consldorntion 1t will be seen by reference to the
stipulated facts that the assignmment to Billings was made (o August, 1872,
while that to complsinant was not made till October lollowlnﬁ. { thera In
any confilat, therefore, in the rights clalmed by the partios, the complain.
not’s usslgnment, so far an the 10 od, bﬁ 1 baog! in
e, was taken (i subordination to the prior grant 1o Bilfogs—=that (s to
u{ ho could only take by his naslgnmoent what was loft aftor olllings' Intor.
eat hiud boew carved out.” At the date of the assignment to Hilllugs the pat-
entecs wore st the holders of the entire {nterest under the patent, Had
they at that time, at Chluso 801d one of the patented artieles In quostion
without resteiotion or condition, that undoub cdly would have been o lnw-
ful salo wittiout restriction or condition, and the articlo %o sold wounld haye
been taken out of the monopoly, and the Surchuur. or any one doriving
title through him, would have been entitlod to uke 16 1) worn ont in an
part of the nited States. The ‘uwmce himuself could not by o mbuqucn*
asslgnment of his patent haye Hmited the right of the purchaser already
vosted, The vendor belng at that tme entitied to the whole monppol:
the entire jurisdiction of the Unitod States, It was compotent tor
wholly emanolpate the article sold by uklnr the entire royalty for t

possiblefor the bolt to be worked back and the door unfastened from the
oulslde of vald door. By sultable construetion, when the bolt 1% posheqd
outward 8o a8 tu bring 1ts knob Inte the space betweon the forward end of
nn open central keeper and the rear ond of a forward koeper, and a seml-
eyllndrical plate has been moved laterally upon the bolt 0 us to cover the
opening oraslot In the central keeper, 1t will be imponsible for the Lolt to
be drawn back without first moving the plate to ono lde to uncoverthe
waldslot andallow the knob to pass through it. Tpon the rear end of the
plate {s formed a small projection, widch, when the sald plate Is adjusted
to cover the opentug fo the keeper, may be siipped Into » poteh (o the for-
ward end of the rear keeper, and which, when the sald plate (w moved to
uncover the eald opening, may be glipped Into s notelt In the rear end of
tho open keeper, to prevent the sald plate from getting out of place acei-
dentally when fn elther position,

Improvement in Recovering Tin from Wante Serap.
Heaory Panton, New York clty.—The Inventor proposes to utllize the tin
on scrap tinned plate cuttings, ete,, by recovering [t by mercury smalgama.
tlon, For this purpose he cuts the chips into small pleces and places them
In a revolving cylinder, fnto which & shower of mercury s constantly fafl-
Ing. Beeldes the method of recovering the tia, the patent covers a process
of ¢onverting the remalnder scrap {ron Into stecl, as well as the cylindrical
tus already described.,

in any part of the territory. And a sale without restriction or il
would work such emuncipation. In such case any party subsequently pur-
chasing the right to any specific portion of zermul? would take that r&m
subject to the use of the machine 80 «old ot any pofnt within the territory
purchased. What the patentees could do with respect to one machine,
they could do as to any number of machines in existence or to be brought
into existence. What thc{‘ could do themselves they could by contract
authorize or conyey the right to any other party to do. ‘As the patentees
themselves conld law/ully sell these patented articles at Chlcago withont
restriction or condition, $0 35 tosuthorize the purchasers, or those clafmi
under them, to use the machines anywhere (o the United States, they conlis
convey the right to Billings to lawfully do the same. This anthority to
eman: te from the monopoly by an unrestricted sale was a part o eir
“right,title,and interestio the lavention secured by the patent,” that could
exercised and cnjo{:cd ot Chicago or other places east of the
Mountalns as well as clsewhere. - The asal, ent to Billlngsis {n the broad-
st terms. It is of “all the right, title, and interest which the sald John L.
and George W. Stevens Nad fo and to the said letters patent, and all their
rights, liberties, privileges, and franchises which they had or might acquire
by or under sald letters patent,” “for, to, and {n all the States and Territo.
es of the United States east of the Hocky Mountains.” There is no Hmit-
ation of the power to vend within the territory, The patentees could law-
fally make without restriction or condition, could use without restriction
or condition, or could rend without reatriction or condition anywhere with-
In the specified territory, and all thelr rights they convcyci to Billings
without restriction or condition, who thereupon stepped into the shocs of
the patentees as to the territory sold. Had they fnteaded to limit the right
of vending ** to verding to be used "' by mexmh:scn within the territory
sold only, they should at least have 8o specified the Intention, and by some
apt words restricted the right of use in the deed of gument. Thg re.

"

vend the patented article wunmpnu territory without restriction

I el
tion, and thereby wholiy emancipaie from the tnonopoly the articles

or con!

the franchlise or monopoly. As the

subsequent assignee cannot object.

or condition from him. Thl.n‘u a¢ far as Itis necessary to

the purchased territory, or how far the complainant, being a subse.
purchaser of territory, can lawfully vend without restriction or candi
50 as to wholly emantd,

ory of Blllings.
If there Is any practical hlmhlf
and contract under It, and It should turn out to be

afford to do so without restriction, and the lnbsc‘q
wishes to buy, must determine whether he can afford ts do so with the bur

indicated. Theremust bea decree for defendants,
wilh costa.

Holtand & Spencer, for complsinants,
Churchull & Halght, for defendants.

nare-
stricted assigument of the right to vend put it In the powerof Blllings to

s0 sold. The complajuant subsequently purchased his territory, and, what-
ever the terms of his grant, he could of course only obtain what was left of
tentees, after thelr sale to Billlogs,
could not object to sales by him without restrictions or conditfons, their
The latter's right i{s subject to the
right of Billings and those who bave lawfally purchased wuhl;nlh:umeuon
thiscase. It

¥ DOW Lo the effect of an express limitation in the

deed of assignment of the rlgm to vend for the purpose of use only within
uent
ton,
pate the article sold from the monopoly, and e.able
:h:rﬂurchnuror the patented article of his manufacture to use it in the

e

In the construction adopted of the law
the correct construction,
then the patentee, when he desires (o assign, most consider whether he can
uent purchaser, when he

den entalled upon his territory by a prior grant uciimited in the particulsrs
Let the bill be distissed

Improved Folding Chair.
Asahel C. Boyd, Worcester, Mass.—The lnvention consists in forming
each frout leg and superposed arm in a single slde plece that §s reversely
curved at Its oppostte ends. Italso consists 1o providing the side pleces
with a ronod that serves the double purpose of & conneccting pivot for the
links and a rest for the upper ends of the lege.

Improved Car Dumper.
Owen M. Avery, Pensacola, Fla,.~The Invention eonsists fn dumping a
car on the side by means of rocking beawns plvoted to the middle of a bev-
cled bolster. It also conslsts In a pecullarly constructed and operated
shifter, by which the rock beam is made to pertorm its lntended fonction,
It also conslsts In & lockiog device applled at cach end of the shifter. It
also consists (n a double notehed lock bar applied to the middle of the
shifter. Italso conalats of means for throwing the Une of gravity from the
median lne of the truck and to that side of the car on which the load is to
bed It also Iata In a pecullarly slmple and conyenfent mode of
coupling car dumpens together,

Improved Fertilizing Material,

James Whitehill, Frederiek, Md.—~The foveation consists (o grinding or
reducing limestone (o a granular state so thut it will pass the drill evealy
and may ve upplied In small quantities with as great effect aa In large quan-
tities. Thus it s s0ld In packages, alr tUght or approximately so.

Tmproved Vacuum Pan,
Dr. Aurellus P. Brown, Upperville, Va.—~The lnvention consists {o a
method of producing and malntalnlng & vacunm Lo the condensing coli of a
vaporizing apparatus whoreby the coutinued asction of an alr pump
(although one may be used to start I8, If decired) s rendered entirely unneces-
sary, =od a groat saving iy thereby produced n the ordinary process of distil-

lation.

a

Improved Horse Coliar,

Willlam Gullfoyle, New York clty.—The object of this Invention (s to con-
struct a horse collar which noet only is stronges, cheaper, and more durabie
than those At prosent [n use,but protecty, also, the neck of the horse agalust
- | scalds and bruises caused by the undue pressure of the collar. This tnven.
tion Is Intended to obviate these defects by strengthening the leathor part
with a metallic shoulder plece having a projecting riwm, by which the usual
names are dispensed with and the strain oo tho collar disiributed over the
whole surface, protecting not only the neck of the horse, bat also farniah.

NEW BOOKS AND PUBLICATIONS.

AND COLLEGES, containing an Outline of the Science ane
an Abstract of its History,
President of Colby University. Price £1.50,
sorny, designed to accompany the above,
and Chicago: Woolworth, Alnsworth, & Co,
These two treatises are lucld and well written exponents of & branch o
sudy which deserves more attention than It usually recelves. The objee

TexT Book 1N INTELLECTUAL PHinosorny ror Scnoons

By J. T, Champlin, D. D,
Also, by
the same author: CHAPTERS ON INTELLECTUAL PuiLo
New York

ing a stronger and more durable collar, Sultable trace hooks are applied to
the metallle covering and connected by a strong wire plece, with rings
attached to hold the harness together,
1 Improved Convertible Froight Car.

William Worsley, Little Falls, N. J.—The invoution conalats In V shaped
' | detachable sections applied to the Noor of & graln car, Lo glve the necessary
pitch to the bottom, and a nozzle conblned with a awiveled elbow spout, so
that the graln way be discharged on elther alde of the car from the samie

nozzle,
Improved Hose aud Pipe Conpling.
Theodore B, Button, Waterford, N. Y., asslgnor (o hiwself and L. Button
of same place.~The lnvention conslats In the Improvement of pipe or hose

f
t

for which they are written (s carefully Kept In view by the anthor, who has,
throughout, abstatned from wandering Into the highor metaphysics. To the
“Text Book ™ 1 added an appendix, containing questions on each sootion
of ths work, which will be valuable both to teschers and paplis,

Punnosorny or Rurronrte. By John Bascom, Profossor of

Rhetoric in Willinms Colloge : Author of * Aesthetics, or
the Science of Beauty,” Prico $1.50, Now York and

Chicago: Woolworth, Alnsworth, & Co.

Tuls Is & valuablo essay, written (o an agreoabilo style which makes 1t ue
coptable to the genoral reader as woll as to tho student, There s much
thought In small space (o Professor Basoom's weitlngs ; and the work now

couplings. The Jolnt where the two pipes are connected may be elther
ground or packed, A nut,mado In two parts, has each part hinged to a
swivel working onone pipe. The other pipe scrows Into this sectionsl nut,
which draws the plpes together, The two parts of the nut are held togethor
by a ring which Is made to Ot the conleal surface of the outalde of the nul,
The taper of this surface wust bo suiclent to allow the ring to be casily
pulled off. The ring Is provided with luga to which are attached chalos
which are made fast Lo soime Oxture, Now, by & slight movemout of either
the coupling or the Axture, the ring bs pulled off and the coupling discon-
pectod. Each plpe Is provided with a pressure valve, When the pipes are
connected those valves aro open; bul when the plpes nre separated, they

before us {s written In 8 very torse and expresslye manper

close automatically or by the pressure,
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Amproaved Rallread Rall Jeolnt

V. Allls, Now York efty.—This lavention consl i in making, In »
Jotat [ whieh the ralls or bars are subject to expansion and
o, the holes for the Jolnt bolts of the same slen tn the croswise
Of the ralls or bars 92 the threaded portion of the Bolts; and sald
Made as ek snaller tn the parte which are I sald holes a0 (he
pf Ihe groaves of the thrvad, or thereabout.

Tmproved Nut.
Van Andon, Poughkoepate, . Y.—Nuts for screw bolts that are
B punching or eulting them from bars of rolled metal have the Aber
jn oF the (ron disposed dlametrically to theti 1o soute parts, so (hat &
of bursting strain on the hut acts on the me*al In the dircetion of
Teast silhesion—that i, transversely to the gralin—so that they spllt open
In this tnveution, before cutting up the rods 10to the short pleces
-rqﬂnlm the nute, they are twisted to eause the gratn of the metal Lo ex-
u-&mvln direction from s half to two thinds of a cof) around
L DS, 80 B4 10 crows the Mies of the bursting strals, o the direetions in
_which these stralns act, and thas oppose them In the dirvetion e which the
‘adbeston of the metal Is most powerful,

N Tmproved Hydeaulle Cane Crushor,

Charles ). Rovedale, Lo ~The Invention consists In the im-
P of cane crushers, The cane bolag dumped from the cart tnto
mQMMm forced down upos I8 by hydraullc pressos
with great force, crushing (he eane far more cffectually than It can be by
the commen roller presses, and cxpelling the julce (nto the pan beiow.
The pletons are then partially withdrawn; the bagasse Is saturated with
steamn introduced through & pipe for the purpose of dissolviog the crywta)
Jzed particles so thal they can be expelled: then the platons are brought
down to scta second time apon the hagasse and expel the remsining portion
of the Julee or the greater part of (1. Water may bo used with good resnlts
tnatead of the steam for saturating (he partially crushed bagacse, bit stoam
1+ much more effective.

Twmproved “'Iud.w Mirror.

Altred Ofsnder, Glen Gandner, N. J..aud Albert Olander, New York eity.—

1t 1 quite common Iu cltles to place mirrors outside the windows, o ad-

& 10 enable persons within to see pedestrians on (he slide walk re-
Bected In the mirror. The above (OVenlors propose an arrsugement of »
doubdle mirror mounted on vertical plvots st the center, (o turn about s
QuaTier of & revolution, »o that elther side can bo waed by changing 1t alight-
5. Forchaoging It & pull plece s carried luside of the room, connected to
e mirror by & boll erank and rods for tuminsg it In one direction, and &
spring In the space b the two mi acts on one or both of the
plvots for turning 1€ 1 the other dircction ; and for holdlog 1t against the
sction of the springs, the pull plece hax b hes and * with a

catch. =
) Improved Lady's Work #lox.

‘Wi Brace, Washingtoaville, O.~The lnveation relates to ladies’ work-
Doxes, it which are kept thelr spocls of differvnt numbers of threads or silks,

needlos and other n 18 making them portable and casy to
e handled, by the tion and "~ of thelr parts,
~ A B oskarte sl

J.hn-.mu—mmmmm object to farnlah an
Amplement, adapted especially for butchers® use,which embodics 3 knifesaw,
‘and spring balance, »0 that meat can bo sawn, cut and welighed, at one and

e same operation, without removing the hand from the Landle.

Twmproved D wiling Muachi
Thowmas Callen, Mackstone, Mase.—The luveatd in the Lmp
ment of dovetalllng mwachines. The saws are trh lar In cross 1

with teeth formed on cach side, and on the corners. Thoy are dtted (n holes
through studs, snd fastened by binding screws to turn on thelr longitadinel
axes, 10 adjust them to the work properiy. Tbe crank shaft, by whick the
eaws are worked, Is armanged ot the center, around which the saw gato osctl
mtmumu-mu‘w sud provided with a
mmmmm»m A scale s arrranged on part of the
faco plate, and an ndex fuger b armanged on the saw gate to sweep 1t and
Indicate the degree of the Inelination of the saws. Adjustatie stops arrest
the saw gito at the right polats in shifting {t forward and back {n sawing
tenons, tho sald stops belug set by the scale and {ndex st the top, so that
the ehanges, which In this Kind of work are of necessity frequent, can be
made without referenco 10 the scale, The adjusting serew holds the gate
A0 posttion after bt i adjunted. Tho studs by which the saws are helil are
swiveled, 1o allow thiem to turn as (s necessary for tho ahifting uf the saw
£ate, snd Ahifted more or less distant from each other according to tha dis-
tances the notches are to be apart, which vary considerably in the different
kiods of work. The sawa are only used In the vertical poaltion, and the
‘board Is fed to and from the saws obliquely, to form the side, but tor cutting
the Bottam sldes It 1 fod 0t right ungles by the sorow. For the direot foed
hulmm Dbevol edges of tho tenons, and the cross or transverae feed
ummm of the notches, merely two ordinary scta of ways, at
right angles to each other, with correspondiog feed scrows and carriages,
ulndlda but £or the oblique feed for the sides of dovetall notches, the
ways can beshiited around obliguely to tho plane gang of ssws. Mechanism
umwlhd o prevent the table from turning with the carriage and Lo cause
1t to Keep the work aquare to the saws, The shifting of the carrlage for the
bevel sides of the notehes s effocted by a ahaft, turned by hand Lo serew the
Teed table forward until it bs arrested by a stop coming agalost a lug; then
the feod screw will bo tarned to allde the work to the left by the carrlage to
‘out Lo bottome of the noteles, and during this time the shaft will bo thrown
around to the right to shift the waysaround to correapond with the sides of
said notches, ready to feed the work back from the saweand frow sald sldes
28 8001 s the Nmit of the transverse movement for eutting the bottom Is
nuld,-l the movement stopped by one of the atop widdle plos aud a
#top; then the hoard Is taken out and the other end preseated L0 the saws,
and the work continued by feeding it up.

Twmproved Plow.

Stepben L. Stockatill, Medway, 0., s0d Heary D. Katz, Harrisburg, Pa—
This invention Is an improvement ia the class of plows provided with one
“umu.‘m‘ucﬂdumnﬂ-oﬂnlu
Be othier end; and the nprovement conslsts 1o tho adjustable connection
mmmm plow beam for the purpose of allowing verticsl ad.

of the sxle.

Cotten Stalk Kuocker.

Tmpraved Composition Palat O

James MeCaffurty, New York elty, This (nvention has for its object 1o
farnish an (improved patnt ofl, simple o composition, eausing the palots to
flow freely snd dry withant sesllog or erackiog, which may take the place
of lnseed all for most purposes, stid w1l be
ton conslats of the palnt oll formed of resin bolled with oxtde of manganese
Balled Hnseod of] 1s then poured in, 404 the mnixture s theo taken oot and
poured Info & tank contalniog refined petroloum oll and dissolved lodis
rabber, The misture s then thoroughly stirred and allowed to stand for
twentyfour hours to

muoeh less expensive. The loven

settlo.

Twmproved Catter for Tongwing aund Greevisg Lumber.

Daniel Perrio, Metiregor, lows.—This luvention has for its object to for
nlsh lmproved cattem, spurs, or triminers for matehing tongued and grooved
lumber, which will enable more and better work 1o be done with less ox-
penee and less woar and strain opon the machine than when the ordinary
cullers are used. Tha Investion consists In the cutters for trimming off
the sides of the grovve sad tongue, made of eqaal hreadth with and of half
the thickness of the other cutiers (0 adapt them (o be wied 1o palrs,

Tmproved Ol Cloth Printing Machine.

Charles Roumne), Kligabeth, N, J,, asslgnor (o himeelf and Wisner H.
Townsend, New York elty ~This luvention relates to machines which per-
mit the successlve printing of of) ¢loth or other fabrics in different colors,
and has for 1ts Dhject the sabstitution of the hand coloring of the printing
blocks, and the adjustment of the fabrics Ly such messns that the whole
Apparatus may be driven by steam power, and the manufacture of oll eloth
and other fabrica bo aceelerated. The Invention consisis In the arsnge-
went of sultadle coloriog rollers with baxes on & spider frame (o such &
manner that the requisite number of printing blocks sre succesmively col-
ared and the cloth ecarried forward as »00n s the printing of the blocks
s completed. The shaft of the printing roller is connected by pawl and
ralehel armogements with the printiog bed and movable frame, which reg-
ulate the forward motlon of the cloth and the return of the sopportiog
frame sl the time required.

Improved Anlmal Cage Trap.

Sylvester W. Rice, Roscburg, Oregon.—~1his fuavention relates to 8 new
self-scttiog anfmal trap ; and has for [ts object to effect the coantinpous
operation of tho trap, and to cause each antmal, as It {s entrapped, 10 reset
the trap for 1ta succesmor. The Invention consists In providing the trap
with & tresdle having perforated end plates or gates, which, scconding to
the mannor io which the treadle Is Inclined, close or uwn.lbz trap st the
enda.

Improved Wagon Brake.

Willlam B, Stanley, Groveton, N, Il.—The lavention consists in the fm-
provement of wagon brakes, By means of short chalos, 3 brake beam 1o
counected with iwo levers which are plyoted to the reach behilod the bean.
The connootion of the beam with the lavers {s made with the short ends of
the Iatter; thelr long ends or arms are by rods connected with a Jever which
Ie pivoted to the front of the wagon body. When the Jever ix awung back
by the driver of the wagon, the long arms of the Jevers will be swung for-
ward and thelr short armis thereby carrica dack, so that they will draw the
beam back ln equal degree on each alde of the reach, and thereby firmly
apply the brake shoes agalnst the wheels. The rods have parts formed of
chalus, so that the same can be extended or contracted at will, In conform-
ity with the contraction or extension of the wagon reach, If {t shonld Le
found necessary 10 Yary the length of the same.

Improved Dentist’s Flask.

Clemon Bafley, Kinston, N. C., ssmigoor to blaself and H.C. Datley, of
same place.—Thls Invention relates to an lmproved construction of val.
canlzlng flask, used by dentists for preparing artificial gums, ete,, and has
for Its object to keep the two parts of the flask properly togethor, and to
obviate the ity of tightenlng the lon whiie the fask Is lo the
valeanlzer, and also to Improve the shepe and style of the Saak, Theln-
vention consists In an lmprovement upon devices which are now in use 1o
contract the parts of a dentlst’s fask when In the yvulcanizer, A semi-el:
Hptic spring, placed on top of the flask and connecting Its ends with bars
that project from the bottom of the flask, the pald bars belog secured to the
flange under the faak, pulls the two parts of the fask frmly together, even
if the other fastenings shonld, by unequal expansion (n heat, fall so to hold
the parts together,

Improved Musical Tustruments,
Jlmln Whitney nnd Horace W. Whltney, Boston, Mass.~Thisinvention
10 lastr In which hooks sre made to vibrate to pro.
doce mosical tones. Holes of any shape are bored In 8 bar or mn-.
110 which the shanks of the hooks are inserted. These ks are i

| tora

Improved Sewing Machioe,

Johm (O Nel), New York elty, sssignor to Mimaelf and 1. A, Schonemen, of
same place,~This fuvention consiets (n o Mmple and emelont arrsngement
of goar (..r working therock shaft which earries the hook and works the
The machine is desigoned nore particularly for securing the wire In
the brtm of & lady’s bat frame. Tue stand s therefore consiructed 10 o)
Jow of presenting the hat frame 1o a4 to be properly acted upan. The tee-
Al 1w has an extension pliced below the Journdls snd connected st fte
lower end with tho wrist pin of & drive shaft. This extension fs aleo con.
nected by & rod with s bell crank, which lesttached Lo s block Naving & pin
Ihat entersa slot of the arm In @ rock shaft which carvies (8¢ parts for
eatehing the apper ihread, and 8180 the feed operating came, 86 that the re-
elprocation of the block turns the srm and sbaft.

Obtaining Sulphar nnd It Componnds trom Gas Lime.

Jullus Kireher, Now York eity ~This fovention Is Intended (o provide s
simple and eMcleat weans of extracting sulphur, sulphuric scid, and sul.
phurets of sodlam and potasstum from pas ltme.  Thellme Is Beated to 200
Yah. (o & closed retort, and stesm st (00° Fak. passed over It evolviag sal.
phuretted hydrogen, which passes (o0 & Jeaden chamber, sud Is there fgnt-
ted with atmospheric alr to produce sulpharous aeld; it Is then mized
with nitrie acld vapors, when the reaction produees sulphuric sild, The
oon llme e mixed with clay, loam, or sand, and subjected Lo heat, when the
silics or aluming unites with the lme and with oxygrn, formiag silicate of
Wme, ete., and lberating the salphur. To produce the salphuret of sodiam
or potassium, the gas me, ete., ls mized with cacstic 1048 or potasss, and
allowed to stand uatil the resction takes place,

Improved Musufacture of Gas,

Robert 1L Patterson, Hammersmith, Exgisod ~This In jon relates to
ihe purifeation of coal gas, used for (Naminstion, by the we of parifying
vessels contalning alkaline salphides or sulphur Socly divided sod mized
with o substanee which will permit the gas to pass freoly ; eapecially is the
presence of this sulphide or sulphurons mixture pecessary In the frst of the
purifiers, callod the “ decarbonating vessel™ the other vessels containing
the alkall to be converted lnto sulphide. The decarvondting vessel fsre-
charged when the mixture thereln Is saturated with earbonie scid sas,
which Is indicsted by the presence of that gus I the (Haminating gas leav-
Ing the vessel; and when the gus Imulng from the vesscls contalning the sl
kall Lo be sulphuretted shows the presence of sulphuretted hydrogen, the
production af the sulphides Is complete.

Tmproved Stop for Water Main Atzchments,

Willlam Youag, Baston, Pa.—As & cheaper stop for Keeping the water back
while sttaching service pipes to water malns until a connection is made,
» pipe connection attached 1o the maln is proposed, consisting of two secs
tlons coupled togother by & unlon, with s disk of zliss or any substance
that will break readily by s erushing force, and packing waskers between
the two sections, which willstop the water uatil the connection ls mades
and then let 1t fow by screwlng up one section sgalest the other, hard
enough 1o break the glass,

Improved Corrugnted Metallie Rolling Shutter.

Alexander Clark, London, England.—~The object of this Invention is to
deaden or prevent nolee In ralsing and lowering corrugated metal revolviag
shutiers. The luvention conslsis In xppiying & soft or pllast material—
sach as leather, webbing, sheet India robder, or Indis rubder tubing—to the
shutters and the grooves In whieh they move. When spplled at one or
more Intermediate polots (o the width of the shutter,s strip or lengthof
the material Is used, fastened st one end 10 the top and the other end to
the bottom of the shutter, snd also st 3oF Intermediste polnts, as required,
%0 a4 10 coll up therewith, and form s coshion Detween the several colls of
the metal shutter, and thos prevent the nolse produced by the corrugations
catehing and slipplog over one another when the shutter fsbeingcolled
or uncolled. Inaddition to the safd strips the edges of the shutters which
move In the grooves are boand with indis rubber or leatber ss well as the
Erooves themaelves. The faventor fs 3 very extemsize manufacturer of
tron shutters, metallic cornices, cte. The invention just patentedis con-
sldered a very important tmprovement.

Improvement in the Manufacture of Acid Phosphutes.

Henri Storck snd Farnbam Maxwell Lyte, Asolires, near I'arls, France.—
1t hias kitherto been found difficult to extract, (rom the phosphoric acid or
superphosphate as ussally produced, the sulpburic scid employed In (he at-
taok. The object of the present (miproved process (s the extraction of this
sulphurte acld, Tho laventors take mineral phosphates, bone carth, or any
other form of pnomluln of calelutn, more or less Impore, and treat them

with the g ¥ of sulphurie .cld requixite to convert them into pbo'-
phoricacid, or asoluble acld ! of calefum; the &
In solation, Is drawn oft, Mllquld 1s now treated with - ydrate of hﬁ

horizoutally, #o that the bearings will be at right angles to the lne of vi.
bratlon, by which the teodency to produce harmonic tones Is lessenvd,
The hooks are of wire, which produces a quallty of tone more agroeablo
than other forms of wetal. When double hooks are used, & middle leg s
soldered to them o the bow, by which to sttach them to the bar, and asup,
port 1y applied to this shank about midway betw een the bow of the ook and
the bar, the sald support belng placed on the sounding board, to assist in
suntatning the hook nnd to |l tho vibrati to the soundlng
board, Aload of wetsl or other substance {8 also fixed to the how of the
double hook, to destroy the harmonie tone; and the base end of the sound-
ing board s given freedom to vibrate.

Improved Wheel for Vehicles.

Orlando D, Spalding, Manksto, Mino.—7This Invention consists in the
mode of forming an sothfriction bearing fornxlos, A tube pusses through
the hub and i fast theroln, and at oach end of the Jutter {s a casing in whioh
the rollersare placed. A cap scrows on the end sudconfines the rollers.
The castugs aro sorowed [nto the tube, such serew portions of the shells be-
g tubes through which the axle passes. This enables the shell (0 be
screwed tight up to the ends of the hub, Tho rollers are shnple solid eyl
tnders of steel, the dlameter of which s Jusi sumiclent to 61l the sunular
space o the shell sround the axle. The eutire bearlog at cach end of the
bk s op the Two sots of these roll The rollers revolve d the axle
s the wheel revolves.

Tmproved Huarvester,

Charles H. MeCandlish and John O, Naginey, West Rushville, O —Thls
tnvention has for its olject to furnish as 1mproved device for supporting
the tongue of front ol harvesters 10 relleve the horses' necks frowm the
welght. The inven (on conxists In the particular mesns by which the whee!

Tmproved
“l. mmmm:.uwx upon
the machine for which Jetters patent were grasted to Georg

20, 1459 the objects lined at beluk 1o Isolate the gearing frum
of coutact with the cotton stulke, to wecare free space for the
Of the revalving knocker, anid also to seenre rapld rotation of tne
& low forward movement of the machine over (ho surfuce of

f:.. u By wuitable constenotion, ss the maghine b drawn slowly for-

revolved mpidiy, and It bars atriks, knook down, wiil break
- pleces thie cotton stalk, canbllng the plowinan readlly cover
thgrn with hin plow, 80 (At they will fertilies the woll,

proved Coffeo Roustor, e le (0 furaten s
L Mn-'mmumuum on
Wm-mu.mm beans mny e quiskly roasted,
W1l the fragrant volatils olls, ssid prodacing horoby a HOF aro:
-nmu-unmu.w metallle vossel pro:
_ ummmmmmmh—-m

m Cutting nud Perfornting Clanrs.

dore Levy and Armand uvy.ln York elty ~The
o8 18 1o furslah to clgar masufacturers & wachive
n—u-n-u form elgars, and outs at
ummwmmmam

s attaghed to the tong To the upper part of a bar are plvoted the up.
per etds of othor bars, which pass down vpon the opposite sldes of the
wihieel, and thelr lower ends aro cubsivcted by & bolt which passes through
the hub of the »ald wheel, and serves ss Its Journal. To the lower wud of
e arn Aest mentioned le pivoted the end of & short bar which has & nung.
ber of holes formed (018, The latior passes botwoeon the bars, wWhore (¢ (s
sujnatably socured In place by w plin or bolt, which passes through & hole iy
The bars aod thiroust onw of the holos (o the bar, ko that by sbiftiug the
il i or bolt from one to the other of tho heles the tongue may bo ad.
Juated higher or lower, socordlng to thie WIght of the horses.

Twpraved Siowm Washer,

Cuarles A, Bradley, Monticollu, Fia ~Thls fovention has foelts olject 1o
Lnproye the constraotion of stean washors 10 wuch o way (hak the stwug
and wator can only csosps throngh the disebarge tube, snd cannog URonpy
throngh (he roturo or lugress opendugs. Theluyeution conalsis In thy cory
bination of downwanlly pogdecting tubes, made Voabaped In (helr cron
section, with the lngress openings (6 the plate of & steni washer. The
tubos have Loles (n thelr lower cuds, aud extond to the lower odge of 4
Aange 40 a8 to be always submenged, aud thos pravent the possibilivy of 1y e
steaw or water belng forced wut through sald tngress opealngs, snd lasyy.
g 1t passage thraugh the discharge tabe,

Twproved Grapple.

Jotn Burkhart, Brookville, Ind.~This invention relates 1o & new instrg.
ment for grappling and supporiing heavy stones aud othor bodies dartyg
tho bulliing of houses, bridges, walls, srobankmenis, oF Other sirue: grey .
and conslats in thy domblantion, within a sultablo clovie, of & pln or bar of
sdjustavle grapplivg hooks, «0 armpged that they can be couyentently
ahortened or el augsted Lo ault the slzes of the budles o which thoy wre ap.
plled,

nm, urbonlu of barfum, sulpblde of barlum, or any convenient com-
pound of barlum, by means of which the sulphurie acld may be withd=awn
from the solutivn of phosphorfo seld. Another metbod consists lu form.
Ing an acld phosphate of barium, lead, or strontium, and adding this,in
sutfictent quantity, to the erude phosphoric acld or superphosphate. By
elther of these means the sulphuric acid contained In the crude phosphorie
nold s precipitated, and the purified phosphorie acid or superphosphate
muy be drawn oft by decantation or fltration,

Tmproved Pross.

Warren E. Warner, Syracuse, ¥, Y.—The top of the press Is a broadand
strong metal cross head cast In one plece, with holes for the rods, lugs, and
sookers forthe npper ends of the taggle Joluted bare, a3d with the s*rong
projection from the under alde downward from the center for guiding &
screw and the ratchet nut. The follower starts lovel tn the begiuning of
the operation, and does not require the powerful goldiug follower stem
(commonly used Io thiskind of pross) with the doobie croas head, between
which It works to keep It Jevel &b starting, as when pressing clder, hay, and
tho ke, The cavities (n the nats for the rounid hewds of the bars are made
40 thAt the heads of tho two bars will meot at the bottoms of the sockets
whioh run to each other and roll together, so as Lo transmit the furee di-
reotly from one bar to the other, and relieve (he nuts of tho straln, bealdes
changlng the friction from sifding to roiling, and (hos coonemize power
and wear.

Twmproved Station Indicntor.

James K, Magie, Canton, IlL~18 this lavention an eadiess belt carries the
names of the stations. and works over rollers, one of which batursed by &
shatt and wheel connected by sultadle gearing with a pla wheel, all to open
ale by & stop plece arranped on the track at the sations, agalast which one
of the plas of (he wheel comies, s these contrivances are saually arranged.
Mechanism ts provided tn order to have the pin wheel turn ferther than It
Baturally will by the Infidence of 1he stop againat which It comes, o as (o
have the next pin lo advance bigh enough 1o cloar the biocks la all contin.
Krncies when not et to beacied spon by them, and yei come dowa lua
Verueal Mo (0 be rendy for the next stop.

Tmproved Clock Escopoment,

Charles Fakoldt, Albany, N. Y.~Thistuvention has orits abject fo 50 fro-
part tho tmpalae (o the peadulam of an ast leal or uther elock that
the satd pesdulum will not reeeive {8 ditectly from the escape whoel, but
Indirectly by  gravity arm or Jover whose osclilations are created by the
eacapeinent, Lo this manners surplos power niay bo buparied (o the !lnck
Without tuerens lug the osoliiation of the pendulum, aul s et
Hon tn obtatnod, The present luvention ts based upun the Unlted awn
lettors patent which wore granted (0 the sune luventor February 1,189, and

March 7, 188, more eapecially upon the latier.

Tmproved Dried Fruit Lossener.

Coraeltus Ragan, Waterion, luws.~This Invention has for (ta object to
furnih an iniproved device for ) Ing dried apples, drivd p and
other dried truit paeked in Darrels or boxes, The lavention couatsts of &
square stes! rod, baviag its lower part Sattened, voiled spinaily and potated
sod provided with s hasdle.

Twproved Fralt Dryer.

John Stevenson, Sparta, D1L=Tuis tavontion consivta fu s frult dryer bay.
Ing two sepanate but feattog chal whivh are previded, one
with & series OF superposed upen frate supports for trays, and with stesm
pipos arranged bonosth the open Mrames, sud (he other with » sigamm cctl,
whiloh seryes 10 hent the alr prep ¥ Lo 1is passage to thedrying cham -

ber. =




Husiuess and Personal,

e Oharpe for tasertion under this Aot (x 81 o Line.

Wantod—The address of parties who can
make Ot elass small fron Galvantsing.
MO.L‘I..I‘.O.I-I.\;.")I.:.'?::.. i a

Y wooond hand Pratt
mmmm-m.'"nmm
& Sone, Phlisdelphts, s

Tow to draw Gear Teoth, 50 ets. E Lyman,

C, K, New flaven,

Conn.
W, W Pall Mach 2
A&-:."?"‘. ufo.?.‘!'r. mv?gnu. Otiawa Co., Ohifo,

Address Gear, Boston, Mass., for Machinory
Catalogwe

The discomfort caused by Rupture can bo
uelantiy relleved snd soon permanently cured by wear
ni the newly tnvented Klastic Tross, which holds the
Puptare securely night and day, even durfog the most
yielst exerelie. Worn with great comfort, It should
Bt be remered U1 & cure de effected, Bold eheap, Very
duradle, Tt (s aent by wall by The Kinstie Trum Co., No.
o0 Droadway, 8. 7. City, who send Ctrenlars free on
applieation —<New York Tndependent, April 24, 1451

Send orders for the newly discovered Ol
Slooe of precholy Tarkey quality, and for best Mineral
Paing, to . M, Seriboer, Middieburgh, N, Y,

C R Vigeent, 812 Broadway, desires to pro:
cure Instrections for decoreling with colors and
configurations . A process bs required that aball be durs.
bl aad permit the bending of ihe rine after having been
::u.l. A satiafactory boaus will be pald fur such

Po.

Boiler for Sale—8ix horse, upricht tabular.
0 tn, Amoter, 6 0. high, 8 1wo [n, Aues, with gnugos aad
cocks complete, All in perfect order.  Now, February,
W Trump Meo's, Port Chester, N, Y.

Ira Bueklin, Lebanon, N, H., wants to know
what to put on dait 1o attract fish,

Gear'’s New Emery Grinding Machine
Phs At Dl 4
Portable Steam for Plantation.

Minthg, Mill work, &¢.  Clreular Saw Mitls complete for
basiness. First class work, Bimple, Strong, Guarnteod,
Post Terma, Address tho Old Rellable John Cooper Kn-
give Mg, Co. Mt Vernon, O,

Abbe's Bolt Heading Machines, Intest and

Scientific

Anerican,

For Sale Cheap-—8Six Horse Power Portable
Eogine, monnted on troek, good as new ; beon nseil only
two mobthy, Addiess N. Abbott, Manstield, Ohlo,

Five difforont sizes of Gatling Gune are now
manufactured st Colt's Armory, Hartford, Conn, The
fanger sleos have o range of over iwo miles, These arine
are lodlepensabile In modern warfare,

40 different Bandsaw machines, 60 turnl
st tmproved oral latbes, shaplng, carving and mo
fog wachinery, for sale by Firet & Pryibd), 41 Wk
#1, New York Cuny,

For best Presscs, Dios and Fralt Can Tools,
Miles & Wiltinans, cor. uf Fiymouth & Jay, Rrooklyu,N.V.

(lnng: Lathe for Cabinot and all kinds of han.
‘l';. ping Machine for Woodworking, T. N lalley
& Van,

Tool Chests, with bost toals only, Send for
elreaiar. J.T. Pratt & Co,, 8 Falton Kt New York,
To Let—For Manufucturing purposes—n
Prick baliding 19430, with Water power 38 ({1, day and
aight o Morets Osa sl and Midiand 1t B and dut & short
distanee from the . L. & W, and Erte R R Addross
Dox 834, New York Post Offies,

Bhafting and Pulloysn urcclnl:f. Bmall or.
ders filled o0 As good terine as large. 1, Frisble & Co,,
Now llaven, Conn.

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

The Be Manuf. Co, make a spocialty
of the economy and safoty in working Steswa Bollors, |,
D Davis & Co,, Hartford, Conn,

Mining, Wreeking, Pumpi
Irrigatlog hMoery, for sale or reat.
Andrew’s Putent, tnshde page.
Hydmulic Prosses and Jacks, new and sce-
ond hand. K. Lyon, £ (imad Steeet, New York,
Machinists—Prico List of small Tools free ;
Gear Wheels for Modols, Price List free; Chucks and
Drille, Price List freo. Goodnow & Wightman, 3 Cors.
1, Noston, Mass,

Ga , for Locomotives, Steam, Vacaum,
Alr, .‘:{u
conding

, Dralnage, or
sdvertisethent,

Testiag purposos—Time and Automastic Re-
Eagtoe Counters, Hate Gangesand Test

Pumps, All kinds Ane brass work dooe by The Recording
Steam Onuge Company, 1 Liberty Streat, New York,

The Berryman Steam Trap excels all others,
Tho best Is always tho cheapest. pAm_ LB Davis &
Co,, Hartford, Conn,

Absolutely the best protecti
Ry e e prtecian Aguum eins

Dest.  For cuta, prices and terms, address & C. Formaith
& Co., Manchester, N, H. Broadway, New York,

The Ellis Vapor hmwitb Iste improve-| For Solid W t-iron Beams, etc., soe ad.
meals, massfactared by Machine Company, | vertisement., Address Union Lion Mills, Pittaburgh, I's..
Flschdarg, Mass. for lithograph, ete.

For the best and cheapest small le En-| A Superior Printi 'l'el‘e,.snph Instrument
gine la markotaodress Poter Walrath, Chlt N.Y. | (the Solden Patent), for private abort Unes—awarded

For Cireular Saw Mills, with friction feed
Engines, address Wi, I*. Duncan,

Shortt's Patent Con{;u , Pulleys, Hang-
ers apd Shafung a Specialty. prompuy flled,
Clreslars free.  Address Sdortt Mg Co., C.ribage, XY,

New Band Saw Machines, cbngut
ad best, oLly §I55. For descriptive cuts, address 8, C.
Forsalth & Co., Manchester, N H.

Grain, Paint, Ink, Spice and Mills,
Ross Bro's, 55 First Stroet, Willlamsburgh, N, Y.

Drawings Models Machines—All Kinds made
to order, Towle & Unger Mg Co ¥ Cortlandt 8¢, N.Y,

Dickinson's Patent Shaped Diamond Carbon
Polnts and Adjastabic Holder for dressing emery wheels,
grindstones, ete. See Scleatite American, July 34 and
Nov. 20, 1500 6 Namsau St New York,

A Rare Opportunity is offered to Manufac-
turers of Agricultural Implements, to purcasse the Fat
ent and s complete Set of Patterns, includiog Power and
Juck, for 8 Small Torcshing Machine, with Bighteen Ma-

chloes comploted and ready for work., For particulars,
addross Mansfield Machine Works, Mansfield, Oblo.
Key Seat Cutting Machine T_R Bailey & Vail.
Cheap Wood-Working Machinery. Address
MR & Co.. Pittaburgh, Pa. 7
Wood workmen—Ask vour Bookseller for
Richards” Operator’s Hazd Book of Wood Machivery.
Geccts. Only $1.20,
Agents’ names ted. W Fran.
ois, &5 Walnut Street, l"::delpbh. h!"ndcll =
Shaw's Planer Bar—For Shop, County, and
“:mk P;zl:lo‘l‘. Shaw, 913 Ridge Av., Pufla Pa.
eck’s t i
sddress Milo, Peck & Co., npﬂrﬁ?;‘. co-l"or .cnmhn,
Royalty — Manufacturers and Inventors,
Save your &, made 1o the west for western
uie, Extra tadocements offered by Doty Manufocturing
Oolquy. Janesville, Wis,
ron Ore Crusher Jaws and Plates, rt
Stamps, &c., cast to order by Pittebusgh m«l%:nun:
Company. All work warranted.
Stave & Shingle Machinery. T.R Bailey &Vail,
Monitor Leather Belt
ey on. Send for Cireatar. c.www’:' Qenym :X Falla.
3 Winn's Pat. Improved Portable Stea
Brick Machines. Avena-pﬂl per day, h;y nuu-m
teed. Yor mle chesp, Jobn Cooper Eugloe Manofac-
tu: c?-y. Mount Vernon, Ohle,
rmt & Pryibil's Bandsa:
-m’m wore -‘rylln :ly Other : :2' gl-i::;'
Alsg, Shatting apd Pullcys & specialty, 7 W. #xb st.,
New York City.
Hand Fire Engines, Prico to
Mills, and Fire Parposes. Address Rumsey & Co., Sen-
wors Falle N, Y, U.S. A,
The Best Smutter and Separator Combined
n mem :.Hbul & Co,, Bueyrus, Oklo,
an Covering—Eco! y
Safloty, aod Duradility. lo'::o tr::n t:.hg 10 m.':'f;";':r
eeal. Chalmers Spence Company, foot East 9th 8t,, New
York—132 N. M St., 8t Louls, Mo,

and G
R e i 01 o T

can atord to
be wilhout them. L B, Daris & Co.

Cireular Saw Mills,with Lane’s Patent Sots;
more thas 130 1o operntion. Bend fur descriptive pam.
Phlet aud price Met, Lane, Pitkin & Brock,

for, Vormout.

Tree Prunora and S8aw Mill Tools,
wenta, Bend for etroulars. O.A.Frmou‘:lon:l;m ll:‘;iv;'.'

w.colly:alg:uryk Contractors’ A

Montpe-

material by fron cable,
e r Bro, 418 Waterst.¥. ¥,

Steam Fire Engines,R.J,Gould, Nowark,N.J.
%ﬂmmmm TR Bailey&Vail,
 eaiOting ﬂ.'lﬂu.% 'l'nllcyl-‘-:c;_.llmu o

tho First Premium (s Silver Medal) at Clncinnat! Expo-
stlon, 1572, for * Dest Telograph Instrament for private
use "—1s oflered for sale by the Mercht’s M'('g and Con.
stroction Co,, %0 Broad St., New York. P, 0. Box 68,
Willismson's Road Steamer and Steam Plow,
with rubber Tires.Address D. D, Wiliamson, &2 Broad-
way, N. Y., or Box 150,
Parties desi Steam Machinery for quar-
rytag stone, address Stone Cutter Co, Rutland, Vi,

A P.asks: Is there an invention for ex-
tracting watery matter from meat for the purpose of
preserving the meat ?

S. A. says: We have serious difficulty in
drying glue in making petroleum barrels during hot
southerly winds in summer, Canyoutell us of any pre:
paration that will tsctlitato the drying of glue and not
tnjure the oll?

A E.8 says: | tried to make ink by follow.
fog the recipe given In & recent number of your paper:
but assoon ssl put o the bichromate of potash, the
water and coloring sep d, and no of gum
would make them unite again. Why &id 1 fall?

U. E. asks: What are the cause of and
remedy for the cracking of taps, ete,, when 1n process of
hardening In water? Ol will not always make them
bard enough. The same ble with .,
which erack and split off from the outside circle. Itis
ssuslly accompanied with a report, especially In the
culters.

C. E. asks: Can you give me a reliable I‘K
proximation of the horse power required to drive
diferent kinds of cotton lnery, 1y, opening
and lapping machines, cards, drawing, coare, intorme.
diate, and five specders, ring spinning, mule sploning,
spooling, warping, slashlog, weaving, ete?

D. T. asks: What is the best process for
tmltating Rossis leather ?

R. C. K. desires to know the difference cf
strength, for farm purposes, in sshes made from white
wood and from cak, maple, and blrch.,

J. H. P. asks for a formula for determining
with sceuracy the contents of & barrel or cask wheu only
partly fall.

8. A. T, asks for a recipe for a dead black
for making & * black board ** on white ploe.

8. A. T.says: I should like a recipe for
making hard soap for tollet use, say aboot 33 1bs. quan-
tity, colored and perfumed.

W. H. R, asks: Can magnesium be ob
taloed (o & finely comminated state? If so, where and
st what price, and how are Ity characteristic qualition af.
focted ?

W.F H. asks for the best method of cleaning
empty cider barrels so that they will be awert when
wanted for use In the next fall,

JH. W, asks: 1. If 100 gallons of proof
Spirit are mixed with 100 gallons of water, what will be
the degree below proof aud what the gravity ? 2. How
many gallons of water are required to reduce 100 gallons
of spirit of Wabhave proof Lo a apirit M below proof?
A s there arule for reduciog & high proof Hquor with
one of lower proot ¥

B, L, b, aakn: In the tempor of stool knives
Impalred by euttlog spplos or other fraft? 1f so, why?

B. L. B, says : Lhave noticed that my var
nleh (guim shellse and sloohot), after standing s while in
tin caips, bocotmes of s dark muddy color. Does the tin
affect It ?

J. W, K. asks: Would there be any sdyan
tage in using Ary sponge as & Alllag for waterproof Hfe
preservers, rafts, ete? Could sponge (taelf bo nade wa
Lerproos, s0 8 (o rotaln the buoyaut propertles of dry
spunge?

.
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m:- tasting of patnt. Anwwor: Walt till tho smoll hes
passed away, which will be when (ke paint, varnish, ete,
are thoreughly dry, i

. J. M. says: Near here was a high pros
-ufuuu Ballur, with & low water indleator sitached,
as ropresentol below, Daring & cold snap, the little
globo marked 1 was fonnd Ofled with lee, und & plece
was broken out. 1t poesles ue (o know how (he globe
eotld bave boen filled with water, when there was
pothing o prevent (ts fowlng back 1o the boller as st
ar condenssd, One says the pipe, betng only ¥ lnch
diamioter, Alled up and froze frst. There's the rub, s
how A4 BBy mOre pass, 8o as to fill the globe? A friend
sage that he took the Indicator down, and that there
was pothing (s the pipe at all, nelther fee Bor anything
elso. Anawer: With & small pipe, the water would not
be able to ofroviate within sud to allow of the entrancs
of wteam or alr to dlsplace (t, The pipe should be mede
At loast %, snd stealght from 1 down to tho Jower ond.

WATER LINE _____.

J.B. D.says: 1, | heard some funllomcn
have an argument about the ralabow. . K. D, says the
bow 1s In the cloods heesuse God put It there, that all
the nations of the earth might kuow that it would not
be destroyed by water again. [ contend that It s the

19, that (ho fire roars ander my arraogement
derthe other; but still, he says, the mm ‘
woll aeat st & My friend says the olasslos
foundstion of everything In the matter of learafag,
sy (hey sre ot | and that, If o grest of
spent on them were devoted (o mathomaties,
drafiing, drawing, natoral philosophy some
practien) studies, there would be many less drones
battle of Hie, aad that woshonid
work,
thelr

mwen ready and williog to
mother will work to stuff
French and German | snd when
way, dead, the ehfldren find tholr siay Is
friend says the Christian Sabbath was not
(he soventh 1o the Arst day of fhe week Ll
denturies after Ohrist, and that by the Fope. I claim
that Christ ehanged it when He srose from the desd, and
tat that day was In reality our Sabbarh, and that 1t has
boen 80 regarded by historfans ever sinee that thine; snd
it nowhore In the New Testament, after the desth of
Ohrist, a0 you find it mentioned as any ofher than the
first day of the week, 4. On page 1 of your eorrent
yolume, the directions for making sealing wax do net
sy what the proportion of shellac should be. 5. A bask
on sstronomy says that Ught moves 300 miles per
second | 1 elalm that it 1 from 188,000 to 100, Whieh
wright? Answers: 1. Were It possible to reduce (he
temporatirn of escaping gases (o that v whieh they en.
tered the furnaee, your friond would be corrget, Aoty
ally, however, ke Is wrong. 1t 18, bowever, found .
ally necessary to supply about twice the quastity of air
required to combioe with the foel, In order that com.
plete combustion may take place. The excess canses
sotnie loss, rat 1t 1s 0ot so serious as would be the los
from Incomplete combustion, wero & leas quantity sup.
phied, About 12 pounds of sir per pound of fuel wonld
be suficlent, could time be glven (¢ to find and unite with
every atom of fucl. It is, however, nocessary (o supply
usually 3 pounds, slthoogh in some cases of forced
draft the quantity has been blought as low as 1
pounds. 2. To s man of fortune, or to the man who
proposes to devote his life t6 study, we should ssy thet
hin tion wotld be lncomplete did 1t not Inclode
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sun shintog on the rain, reflecting on the clouds, b

the bow always shows in the apposite direction from the
sun. Tho bow shows more plalnly on the sky than on
the clouds, 1have hever seon & bow lu the soulh or
north. Tonce saw & very tall tree fall inton river. The
waler splashed up about 40 feet high, and came down 12
» fine sprinkle; there was ax fine 3 ralubow shown as
everIsaw. 2 [ have heard It said that the machinery
of & water mill ran 25 per cent faster 1a the night than 1o
the day time. The water appeared to be the same, What
was the cause of 1t} & 1 want to know the cause of the
knocklng (o an engine. Ono engineer says It is {n the
cross head, snother says it was an up and down or side
knock o the wrist. Answers: 1. The cause of the raln-
bow s that supposed by our correspondent, The rays
of Hght from the sun, reflected and refracted by the
transparent rain drops, are brought to the eye In such a
manner as (0 cause the beautiful colors that charscter-
{z¢ the ralnbow. The center of the curve, the sun, and
tho eye. are always In one line. Hence & malobow can-
not be seen at midday. The moon rometimes canses a
ralobow to appear. The physical conditions necessary
to produce the ralnbow may have first occurred as
stated in the Scriptures. Scriptural traths and the
truths of nature never conflict, although our lnterpr:-
tation of the former often creates an spparent contra-
dictlon. 2. We do not know what Is the cause of the
phenomenon noted. 3, We cannot guess, but a good
engineer should be able to determine by examinntion,

G. C, H, says: W W’ represent two weights
of equul heft and slgo ; one 1 suspended by two wire
ropes, O C, the other by one t rope C/, p

ander pulleys with smmooth flat faces, Someo assume
that these meothods of suspension are equally strong:
others assert that the continoous rope will break quick-
erat A, than the two ropes, C C, for reason that the con-

r 5 A-:‘» f} o -o:;

tinuous rope Is stralning apart between the two pulleys.
Which ia the strongest, If there be any differonce? An-
swer: There would bo no difference In the amount of
strain on the rope, and one would be just as likely to
part as the other, If the ropes are equally strong. The
tension on C/ must be equal throughout, at A ns well ax
tlsewhere, and equal to that on each part of C,

J.B. P.says: A cirenlar sawivg machine,
run by one or two men with cranks, has two lght ba)-
ance wheels, 22 inches in diameter., Would there be
galn,or loss, by placiog a large balance wheel beneath
the floor, connected by a bolt with the machine? 1If such
& change !s advisable, what alze and welght of wheel
would be necessary? We use an § Inch saw, Answer:
We should not anticipate s galn, and the friction of the
added apparatus would canse loss of power,

R. & 8. say: We are running an engine 7
Inehes x 12, cutiing off steam at half stroke, snd running
13 revolutions per minute ; we use & 2 horse power
boller, and carry 0 lbs, of steam. Please state how
many Ibs. of steam weo should carry to give one half of
the power as deseribed above, and also how we should
ran the englno Lo produce Its full power, Answer: An.
swered in part on page 27 0f ourcurrent volume, rob.
ally 401bs. steam woulll glve about half power. It can
only be determinod with cortalnty by tho Indieator or
dynamaometor,

E.snys: One of our workmen from England
K8Ye us tho following recipe for removing seale from
bollers, Is there anythiong injurious to the fron or oh.
Jectonable otherwise? 8 1be, gum catechu, ¥ 1bs, black
Yead, $ e crystals soda. Answer: The mixture would
4o o harm, probably, unless when usod In exoess ; the
decomposttion of the gum should produce vegetable
acids, Lot us know, If 1t scoceods, what kind of water
you have, and the nature of the scale.

knowledge of the classios. To the man of business, to
the working man, or to any one who must depend upen
his own Intelligence, cnergy and edueation for support
and for suceess {n lfe, we should commend & thorough.
Iy pructical, techbnical course of stady, Were we deslr-
ous of Atting » son for s high position s+ & workmans
and to take & yaloable position s« superintendent of g
Y. We 1d send him to rome such school
as the Industrial School at Worcester, Mass, 1If he aa
plired to excellence asa professional mechanicsl engineer,
we might give klm a higher course of study in such »
school of enginecring as that of the Stevens Institate of
Technology, at Hoboken, that of the Massachusetis In.
stitate of Technology, In Boston, or that of the Sheflield
School, st New Haven. To make him & good eivfl engl
neer, we shonld go to a special school of engineering
lke that at Troy, N. Y. The necem'iy of such schools
has long been secn by us, and 1o answer to the rising de-
mand they are springing up all over ourcountry. Thelr
success Is one of the most encouraging signs of the
times. 3. Your friend {sabout right. The change, how-
ever, was & gradual one, beginalng with the thme of Con-
staatine the Great, o the fourth y. A Six

5. You are right.

E. W. G, says: 1. [ have two engines run
ning a cireular saw mili. They have cylladers 5322, set
about & feot apart and connected by & erank on esch end
of shaft, Tho boller Iy an upright tubular. The steam
pipo 15 2 inchies, about 3 feel from boller to near the
cylinders; then it branches to each steam chest witli 1l
{nch pipe. The question is: Is this 2 inch pipe large
enongh for the main pipe, snd (e 13 inch for the branch-
o8 ? 2. The regulator valve Is about half way slong the
maln pipe ; would It be better nearor the engiues or the
boller? 8. My steawmn gage shows 10 Ibs. when &l rest,
and we asually run the engines at @ Iba. by 1t. Do we
really have @ Ibs., or only 30 Ibs.? Ts there any way of
adjusting the gage? Answer: L. We should make the
main pipe about 2X Inches dlameter, and perbaps 3 inch-
es, If the engine were running at high specd, and the
branches 2 inches. 2. The regulator should always be as
near the cylinder as possible. 5. Probably 30 Ibs. Have
the gage tested If you would be safe.

L. P. C. says: 1 would like to know how
large s round chimaey would be required for a boller
with 88 three inch tudbes. In other words, ought the
chimney to contaln the same number of inches In its
area as the sam of theareas of the tubes ? Answer: The
chimney s usually made of somewhat less cross area
than the collective cross section of the tubes. A com-
mon proportion, when natural draft Is employed, gives
the area over bridge wall one eighth the area of grate,
one ninth through the tubes, and one tenth fo the chim-
ney.

H. B. B. says: | have a saw mill with 54
Imch saw ; the engine is of 11 tnches bore x & feot stroke.
There i3 a dram of wood 12 feet In diameter, connecting
with counter shaft, on which fs » small drum, 22 tnches
1 diameter, and & large drum about § feet in diameter.
1 use two cylinder bollers, no fues, 31 uohes n dlameter
and M feet long, and have considerable trouble in Keoping
up steam, with wood sometimes partly wet, The smoke
stack is of trom, % tnches dlameter and X feet long.
What kind of grate surface should 1 have to barn saw
dust and wel wood ? Would & blast of air or steam help
11?2 Which ts best of the two, and at what polat and in
what way should It be applied? How many revolu.
tions por mfnute ahould the saw make cutting soft ey-
press thnber, and how much feed should there be to each
revolution? Answer: Run the saw about 60 revolutions
per minute. Thero are many devices for burnlog wet
saw dust And spent *an bark, few of them satisfactory,
however. A blast must be used to bum them on ondl
uary grates, bat it s better to make special furnaces for
them, with large area of grate, and with provision for
drying them before burning, and allowing constderablo
alr to entor above the grate.

8. B. B nsks: What injury, if any, would
there be In olling locomotives snud mimr wachinery with
hot ofl, say at bolllng polat? Which leos wounld be best
for s minlature bull's eye lantorn with very small fame,
plano-convex or double convex? Aunswers: 1. Thero
should bo no injury to the mchinery from the high tem-
perature, unloss where the parts are case hardened,
But bot ofl has less body than cold, and would be less
valuable & & lubricant. Using hot oll would compel
running journal brasses quite alack, to prevent biading
and overheating In consequence of expansion with the
heat. 2. Manoconvex, with plage side toward th
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K. llhx How can tho horse
given dimenstons bo axcertained
auswered (n earlier numbers,  Abont ane horse

ench Lwelve fort of total heating surface I

waor of
Answer;

F propor 0 the bollers of good
anks: 1. What diameter of c{llnder
stroke must I give the engine forahor

{0 run 100 1o 150 per minute. 2 What pressure
tneh fton stand, and what horse power would such
Iﬂ Answer: 1. About s 1 or 1) fneh eylin.
or § Inch stroke. 2. It would be safo, If the
! were well sectired and work well done, at 17 Ibe.

y xmmcr.

H.CcJ llil. 1. Will a boiler, under which
M“’h he usual amount of fire, make or lose
steni (1 the blow off or safety valve s suddenly opened
wide, ot the etgine started (o tho samo way. 2. Have
'you ever published a report of a trial fn regard to
Joss of welght snd heat in cosl from belng stored In
hopen Alr? Il 5o, please tell me where | can find
., w:kmmwdmuno(nm

“uhmmmmu steam In
wum.qﬁmolwm 1t safficlent
& dangerous blow upon any surface sgainst
”‘-rhm 2. We cannot call to mind any

J. w 1 annot understand the answer
What da you wean by a liae

blolllh‘lhaollbe shaft and of the

.—tr 2. Have I found the proper thickness of cylin-
ders In the two following cases, according to Van
Pareo's formuls, t="8 DF? A 10 inch cylinder with %0
Jbw. pressure, I found to be 04 Inches, and a 32 Inch eyl
joder with 25 Ib.. pressure, 125, 3. Please give me &
piain, stmple rule for obtaining the right size of &
wronght lron connecting rod for any pressare of ateaim,
snd (1) also the right dlameter and lengih of a parallel
wrought bar to resistany p without deflexi [

C. 8. C.osays: I have a small English toy !
ioromou\r and 1 eannot make (t go. 1t s elghteon
tnghes In Jength, and runs on elght wheels; two of them }
are the drivers. The oylinders are about two Inches,
and oscillate from the end, The trouble Is as Milows)
When I got up steam suficlently to ran It 1 turn on
stoam, but the englun will not go s (LI up s0 that
1t will not taueh the track, the wheels go around with
Mghtaing spoed ; but sssoon as [ let [tdawn on the ik,
they stop. 1 always keep oo suficlent quantity of steam,
Can you suggest & remedy? Answer: Probably (he
valve maybe set with too mueh lead.

D. K. nuks for an explanation of the phe
nomens of polar attraotion and magnetic variation, In
thin latitade, 40 N, variation west has (ncressed 17 In
fourtonn yoars, Why Ia It that the sanual precession Is
not the same everywhere? As you aro supposed to
know everything, I think that you can give a more sal
Istactory explanation than can be found fn ordinary
treatises on surveying, Answer: The directions of the
magnotic and the geographical or true meridian do not
coluclde because the geograpbleal and magnetic poles |
are many miles apart. The variation Is westerly in tho
eastern states, and easterly In the western stales T™he
Nne of 0o varfation Is nearly stralght, passing In & north
northwest direction from the exirems esstern point
of South America, through Cape Hatterss, Cleveland,
O, snd Erie, Pa. The chaoges of variation are
secular, annual, dlurnal, and rregular, The latter may
be comparatively great, are Hable to ocour st any Ume,
and are subject to no known law. The dfurnal change,
though small 1o amount—a quarter of & degreo at most
~is quite enough to produce annoylog differences In
surveys of the same Haoe taken at different times of the
day. This change of & quarter degree amounts to ahout
25 foet In a mile, Annual changes of this diurnal varia.
tion are noticeable, this change belng twice as great In
sammer a8 In water. The seoular variation extends
over a perfod of centurles, and the amount of this
change is, i Paris, whore (t has been longest obwerved,
over 3 degrees, These changes correspond to and se-

Pleste Jet me know where you got the SM,00 when cal-
culating the collapse of fines. €. How does Van Horen
anriye at hisformula? In pour answer draw all your rea-
soning right from the foundation or the streagth of the
material, 50 that I may know where and bow every num-
Ber s found, Answers: 1. Pat onanothercrankat right
*nmmuaumuur@:mm 1o
st crsnk and to the line of shaft. 2. Womake 8 4 DP
-&.‘-&.&lhmu-ﬂu. 4 We know of no

the solar movements. The irregular aro fre.
quentiy—although not invariably—produced by solar
phepomena. The dlurnal sccompany the rotation of
the earth, which thus presents its sides successlvely to
the sun’s rays; the annual follaw the motion of the
earth in her orolt, snd the secalar probably have a close
correspotdence In period with secular changes in the re-
lation of the sun and the earth. Those varfations have
different magnitudes st difiereat polats on the earth's
surface, In consequence of the fact, already stated, that

spproximate formula: d—” &D. Rule: Mal-

Wlomlnﬂ;hu square of lhe dinmeter of eylinder tn
Inches, the maximom steam pressure, and the square of

-~

the lcal and magnetic poles and meridians do
not coincide ; and hence, while the needle at Cape Hat-
teras may point north, at the north pole It would polot
south. The north magnetic pole Ia In 70* N, lat, in the
Earl of Rows Strait, 1f our correspondent will trace
meridian from It on a globe, he will readily solve all the

the Jeugth of the rod fn feet, b 3 divide
e product by 20,000 sud extract the fourth root of the
quotient, Mdﬁn.ud the resnlt s the dlameter of
mmd uwmu atits middle. 4. Norod can be made

with ab 1y no deflect! )
m Il 'y Wut derived by Mr, Palrbsirafrom ex.,
periment. 6. Van Buren’s formulas are based upon the
results of experiments made by trustworthy authoritios,
and by m with the experience of practical ap-

J. G : s
b S R R L L

muﬂmthﬂaioﬂ: but we cannot keep
qmmnnnmmm What I wish to
know Is: Would It be safe to leave, and should 1 galn
power by leaving, the steam pipe open from the boller,
wilh the feed pipe shut of and 0o fire under it? Would

bafler, or would 1t be daogerous and disadvantageous?
What is the cause of the smoke stack getting red hot?
1t 1s 3 inches In diameter, of X ioch Ilron, 25 feot long
horisontally, then 4 feet high. Answer : The trouble Is,
first, that a plain slide valve fs not an economical ar-
although eminently

| ropresenting the seoeleration by a.us-r.nu-“ )
Koow | 10 thiscase, £, the maving force, v the dilsrance be:

p which ocour to him,
J.R. L. says: We have a gin connected
with our mill, 1s It posaible to extl fire fn a lint

room with steam ? If s0, how should It be applied, with
statiopary pipo enteriag at bottom or top of room, or
with hone? We only use forty pounds steatn when gio-
ning. 2. In cleaning out the fu , 1 motice drops of
water standing at one seam of boller; Is that a sign of
rust or burning? It is clean and smooth faside. No
water runt after the fire (s started, Answers: 1. Steam
will extinguish fire in & llat room, or 1o asy olher apart-
went where 12 can e safficlently well confized to thor-
oughly pervade the enclosed space. It would be best
applied by leading pipes Into the room and making them

In an emerg: a hose pipe could be thrust
through a small hole cut Iz the door or a partition, snd
steam carried by hose,of gum or well gressed leather,
The noszle should, of course, be covered with caavas or
other coverfag to enable it to be handlod.

laws of falling bodies that the space throwgh which the body
falls 1x equal to the acccleration multiplled by the square of
the tme and divided by two, or A jart, Sulstituting In
his the value given for £ (=10 soconds) and the value of &
frot oquation 4, wo have: The distance = A« & 81100+ 2
1010 fiot.  The principles Involved (n thia problem am sub-
stantiully the same as those upon which the action of the
woll kiown Atwood's machine ls explalned,

MixmEnaLs, —Specimens have boen recolved
from the following correspondents, and ox-
amined with tho results statod :

11, W ~Hoth are erystaline hornblende, of no value,
T™V.A —~ln-n ||)r1lr- of no value,

OOIIUNICATIOHB RBO!IVID.
The Editor of the SCIENTIFIO AMERICAN
acknowledges, with much pleasure, the re.
ceipt of original papers and contributions
upon the following subjects:

On Fast Side Wheel Steamers. By M. N L.

On the Million Dollar Telescope. By O. M.
and by F.C. V,

On a Vacunm Balloon,

On Deop Sea Soundings.

On Increasing the Crops.

On Diving Bells. By Q.

On the Wheel Question.

On the Aurora Borealis. By, A. C, C,

On Alr and Gas Engines, By F. G, W.

On Sugar Boiling Apparatus, By AW, J. M,

On Plows. By L. L, B,

On the Sea Urchin, By P. ‘5

On Tannate of Soda. By N.S. T,

On a Boiler Explosion. By W.J. 8.

On Deep Sea Soundings. By A. R.

On Science and Revelation, By J. W,
Also enquiries from the following :

BJM~5 W.J~E W~G.W.T.~H N. J~A. B

D, J, R=L.P. A~C.F.8.~G. F. M.~C. M.B.—M. K.

-, K. C~B. H. G.

Correspondents who write to ask the address of certaln
manufacturers, or where specified articles are to be had,
aleo those having goods for sale, or who want to find
partnery, should send with thelr communications an
smount suficlent to cover the cost of publication ander

the head of * Basiness and Personal,” which ls speclally
devoted to such enguiries.

By F.
By H. N. (
By A. W.

By H. 8
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Index of Inventions
FOR WHICH

Letters Patent of the United States
WERE GRANTED FOR THE WEEK EXDIXG

April 22, 1873,
AND EACH BEARING THAT DATE
(Those marked (r) are reissced patents

pressure, or even four, would be ample for mm
2. No.

H. S. M. wishes to know where an indica-
tor can be purchased, what It will probably cost, how It
should be applied, and what the result will be. Answor:
A treatise upon the construction, mothod ot npplluuou.
snd the p fon of the A fned by the
steam engine indicator,weuld occupy far too much space
for our We bave prepared a brief sketch for
the general reader, but for such fall accounts as every
engineer should make himself famillar with, our cor-
respoudent must consult some such work as that of
Chss. T. Porter on the Richards lndicator, to by ob
talned through any bockeeller. The lnstrument can be
purchased of Elltot1, of London, or of the dealers tn en-
gincers’ supplies In New York or Boston. A palr of good
(nstruments cost about a hundred dollars.,

. B. N. ndnthelll
C.B. N.se o) owln'{:olmtonol the

of 6 The. up & plane whose lncHoation te £ snd wishes
to know “how far the first body will descend In ten sec.
onds.” Let A BC, o the figure, represent the laclined

plane, sod 1 and K the welghts, jclued by o cord which
works over & pulley at C. Let balength of the plane,
B-hight of the plane, From I, draw & loe 1L K, per.

mom.mmm draws & 'ﬁ.n »

Acld vesel cap, J. MattBoWs. ..ooovruniniornanians N
Baby jumper, A. F.Spooner....... vene 138209
Barrels, ote,, mmu' B. V. Tamplin..... o 108,000
Ded b g, T & Keadrlc o 13058
Bed spring muur. D, A. RO 5o s o 188300
Dedstead, Invalld, G. W, Grote... o 199,083
Dell, door, J, Harrlson,........ 1man

Tielt fastening, J. E. Richard
Boats, dotaching, J. M, Kflger.

Bolt mechaniam, T. R.& J. Pallls..
Boot heel nlMlu Darrow & Wal

Car, convertible frefght, T, FOgR. ...
Oar heater and ventilator, C. ¥, Whort,

Oart, dumping, B, Fitzhugh. .
Cartridges, ttc., capping.J. ' Sﬂuﬂu
Cement forrooting, G. Howlsad. ...,
COhalr, foldieg, A.C. Boyd ., .....
Ohidr, sehool, E. J. Piper,

10 A Band let It rep: he p of

the woight st JL. Then resolve 1l 8 lato comp

MV and ¥ K, parallol and porpondioular to I8 €, The
componett ¥ K will be counteractod by the resotion of
‘the plane and only the component 10 F will produos
tanaton on the cord, To fad the valuo of 1 ¥, we have,
HE P 120 hgor s 106 s Y4han Pty a0y 49,
o fnd the seesloration of the desoendlig wolght ut K,
wo haye the genoral prinoiple that the mass multiplion
Dy theaoteleration Iv pqual to the moving foree | or,

Iwoen thy -m‘::t“lu:.m g l-b-a‘v‘n. @) The
whole mAss mo o AU of the welghts K
ml'dvﬂumc.mmmua- due to ::‘mn

or Mus(d 48 ¢ ¥)og; on slnco goll) fet ot New York,
Mo (548 i) +82). (5) Substituting the values of f aod

I(mﬂu‘l)hquthl.nhvu-.;"uuhl Vi)

(48 8) M) =208 foet. &) Aguln we have from e

Chocolate, soluble, J, Corel T
Chwra, W. B Holdam. o.oov e T
Churn, reclprocatiog, M. Listy.. LI
u.u holder, T.J. Lewls., « IR

» dee, 8. Illnnl ...... T
ctolbu. dor, . W. Bawson. .. L1800
Olothes wringer, K. 5. Catheart ()., T
Cluteh for machinery, W, I\ Duolwunl.. o 1880
Cluteh, frietion, J. J. Coburn. ..., o000, " Y
Cook, ete,, blow off, E. G, (Auhlna. shans 188,071
Comn haodle, O, 8trong (1), o
Cooler, beer, A, F. Rick,, PR}
Cooler, milk, W. Hodgdon. . L 1,088
Corn sheller, Brown & Shangle. .., TN
Coupling, univorsal, 1 & Lelapd, T
Cradle, autowatic, I Goldman. ..., R AT
Cultivator, J. Helin. oo, Y
Curtain Axtore, T, Symondy, . Y
Cartaln roller holder, I, G, nmm.u L 1m0
Cutter bars, holding, W. IL Daunlels, . AT
Dentist’s tool, €. P Groat. ... MRt KES
Derrick, J. E. Walah, ... 8 T RIS
Desk and seat, A. E. Lo e Y
Drawer, B J. Greely..... N LYUT
Diredgor, K. I\, Blshop. « 1879
Defll, graln, J, Klog. . L 1M
DOor 100K, Ju BOO . i ivvvivanirerersrnniss Uidaaress 188,008

3 Onurdndn I.A..xeum

Dyelng aniline black, J. Iiggin, ..o,
Egx boater, N, €, Millor,
Klevator, A. C. Herron .,
Elevator, grain, 1, Merdll
Eyolot, 8. W, Young .. ...«
Yabric selvages, unl(ln. A 8 Mn. VT
Faucet, self-closing, A & K, o
Flle, paper, B Menning. oo Wi
Fire arm, Holt & Marshall
Fire arm, D, Smith
¥ire arm, rovolving, G, W.
Yire escape, G. H. Shaw
Fire extinguisher, J. D, Bresaihan,
Vire place back, G. W. Cummings....
Fireproof celling, ete., J. W. Bassett..
Fireproof floor, ete., W, Neracher. ...
York, horse hay, H. C.Stouffer.....
Fruit basket, 8. B, Conover (1)
Yurnece, cupols, J. B, Pesrse.
Yurnsee, hot alr, €. L. Plorce. .
Furnace, hot alr, C. L, Plerce

Gas light indiestor, etc., W. W. Goodwia,

Gate, automatie, N. Long......coocannnns
Gate, tron fence, C. T, Bash...
Generator, pae, D, H.Itlaad.... ...

Generator injector, steam, 8. Rue, Jr.
Generator injector, steam, 8, Rue, Jr
Generator, steam, B. Hooper..
Grater, (. Booth
Grater, nutmeg, A. L. Platt,
Grater, vegetable, G, Booth,
Gun lock, C. Gordon
Hame tug clip, J. P. Welpton (r)
Harness collar, H. B. Morrisoa. ..,
Harness check hook, H. A. Carlton..
Harvester, 8. L. McCollock..........

Harvester, corn, 5. Patton....
Harvester, cutter, C. Pomeroy..
Hat ear covering, B. B. Morse..
Heater, steam, E. Russell
Hedge trimmer, 5. B. Turner.
Hemmer, E. S, Yeotzer.......
Hinge, gate, W. G. }'mkun..
Hinge, lock, M. C. Lee............
Horse hoofs, paring, G. W. Schafer.
Horse power, A. G. Waterhouso. .......

Horse By guands, suspeader, G. Shelton...

lub, vehicie, A. Warner, (r)..

Iron and steel, puddling, J. G. Blunt, (r)

Jack, Nittog, W. M. DOSY. .coovviiviniinine

Journal, anti-friction, M. E. Dayton.
Kaife, corn stalk, J. M. Brick......

.-

Music notation, E. P. Stewart...
Necek tie, R. B. Parker.........

Nut lock, W, B, Walt,..
Nut machine, J. Braun.
Ordoance, C. Gordon........

HHEG BT

;
=

Ordoance, E. A. Sateliffo, (r)....
Oven, bake, J. J. Piggott..

Phstographs, cuttitg out, J. Schofield
Flanoforte bheidge, W. C. Eltte. .........
Plano hammers, cappiog, 1. Ballard,
Pipes, mold for exrthen, P. McIatyre, .
Plipes, ete., heating, Grimm & Corvia..
Planter, corn, G. 0. Hoack.
Planter, cottoa, W, Price...
Planter, seed, L T. Sugps...

Press, embosstog, G. Clisbes..........,..
Presa, hay and cotton, G. W. Stewart.,
Propeller, screw, J. Montgowmery, (r)..
Propeller, operating screw, A, Loe, (r)
Pamp, mintng, G, B MU, ...

Punch, portable, J. J. Safely. ...
Rallway suow plow, O, D, Balrd
Rake sud tedder, R, J. Colvia, ,

perolls, drawing, B K, Su»!u.
Sorubbing machine, 5. I Bush.
Hoythes, rolling, i, Waters,

Boat,J, Peard.. ...,
Separator, middiings, A

Pavement, concrete, J. W, & H. W, lmn..lr.,::

i

zé';’s‘eééiazziééiisiéé’:gmz’ség’:’s’m

HSowlng machine, M, I, i:omlul .’.. < dev

Howling chalr, F. Chloh
Sewlng machine rater, D, C, Carey, (r)
Sowlng machine shuttle, W, Cooney, ..

Sowlng machino thread cutter, Honry &
Shaft hanger, W, Bellls. . N

Shafting burlu-.cuuu.a )lllhr
Bhoo fastoning, L Banister.. ...
Shoemaker's fintshing tool, m
Slalng compound, T. Gorrel. |
Skate, roller, W, I'. Grogs. ...
Kinte frames, Auishing, J. 1L & O
Elate washer, W, Westiake. .,
Snow shovel, I C, Cole, ...,
Soda water cook, ete., W. Gee. ..,

"e

Soda water fountaly attackinent, W, I.M

Soldertng apparatas, J. Gulden (r). ,

Splkes, polnting, Waldron & Moore............

.

e 1008
Vroml.. o I

v 10,119
T




Scientific  Qmerican,

Stove, reservolr, 1L F. T, Hale (' ..

Table lef support, G. Payeazt.. .
Tuaning, mmaammy...

mmlma O, Burgner, .
Washing machine, X, 0. Wileox. ..
Wateh pinton, reversidle, F, Plekery
Wartehman's thme check, T, Haha,

Wire cloth, drying painted, C. H. I‘nen

Wood, ete., bundling, H. A Hoase. .

Woad, ete., bundlieg, H. AL Ilm...

Wood finlshlag compound, F. Webster o

Work stand, . S.Caple......ooaaee ssanuapissasvetree
EXTENSIONS GRANTED,

WA Axoear Tear—A. S Blake.

AN~ Corrs, ero.—W. E. Lockwood. Three patents,

2,90 -G ax Prre Corres.—J. E. ftanwood.

A ~Poexr Box.~F. & J. Stock,

DESIGNS PATENTED.
£33, ~Canrer.—J. Flsher, Enfleld, Conn.
€30 —Corriy Haxpee —N. Harden, Emex, Conn,
6% to 8%, ~Caxrers.—H. Horan, Newark, N J.
£ —Rrro Omoay Casz—J. R Lomas, New Haven, Ot
004 & 6000, ~Canrers.—L. G, Malkin, New York clty.
006 & 6000 ~Camrers—E. J. Ney, New York clty.
668 —Caxrzr.—H. Nordmana, New York eity.
0. —Fraxe~B H. Slusser, L. Pearson South Bend,Ind.
H80 to 6012 ~Caxrxrs—J. H. Smith, Enfield, Conn.

TRADE MARKS REGISTERED.
1,28 ~Soar—R. W, Bell & Co_, Buffulo, N, Y.
1,219 to 1,22 —Wnrsxres —Da Vivier & Co., N. Y. elty.
1,22 -Ham Depssise. —E A _EMeyor, Watertown N.Y.
133 —Cosxrric.—Miller Brothers, New York city.
125~V EasT Pownen—Preston & Merrill, Boston, Mass.
128 ~Srapon.—Proctor & Gambdle, Cinclnnatl, Ohlo.
130 ~Croares —Scldenbdberg & Co,, New Yok city.
138 -Mixznat Waren.—A. L. Eane, Milwaukee, Wis,

Mow Can I Mest Secure My Invention?

i 1e a0 Ingoiry which ooe Inventor naturally seks
anather, Who bas had soms experience [n obtalolng pat.
ents. e soswer gonerally In ws follows, and correct |

Constract & neat madel, not sver a foot (o any dimen
don—amatler i possitle<and send hy express, prepald,
addressod (o Munn & Uo, 5 Park llow, together with
deseription of s operation and werits, On recelpt
thereol, they will examing the Inventlon earefully, and
Ayine you s Ao 1t patentabliity, free of eharge, Or, If
you bave not tine, or the mesns sl hand, to construel &
woadel, make s good & pen snd fuk sketeh of e lin
provemnent ss possihle and send by mall, An spawer as
10 the prospect of o patont will be received, neaally, by
return of matl. 1t b sometimies best (0 have & search
made st the Patent Oflee ; such & moasare aften ssves
the cost of an applioation for & patent.

PFreliminary Examination,

In onder Lo have stch search, isake out & writtes de.
seription of the luvention, th your own words, and &
penell, or pon and fnk, sketoh. Send these, with the fes
of 85, by mall, siddressed to MUNN & Co, 5% Park Row,
and In due tme you will recelve an aoknowledgment
thereot, followed by & written report In regard (o the
patontabllity of your lmprovement, This spocial search
1o made with great care, among the modals and patents
At Washington, ta aseertaln whether the improvement
presented s patentable,

Helssues,

A relssne b pranted (6 the original pateatoe, his heles,
or the assigoces of the entire laterest, when, by resson
of an tnsuthelent or defective specifiontion, the original
patent i invalld, provided the error has arlsen from in.
advertence, aveldent, or mistake, without any fracdo.
Jent or deceptive Intention,

A patentee may, at his option, have tn his retssne o
soparate patent for each distinet part of the (nvention
comprehended In his original application by paying the
required foo In each case, and ocomplying with the other
roquirements of (he law, as In original applications,
Address Muxx & Co, 37 Park Row, New York, for full
particulars,

Value of Extendod Patents,

DI patentees realize the fact that thelr inventions sre
Ukely to be more productive of profit daring the seven
years of extension (han the first fall term for which thelr
patonts wero granted, we thiok more would avall them-
selves of the extension privilege. Patents granted prior
10 1871 may be extended for soven years, for the benefit
of the laveutor, or of ks helrs In case of the decesse of
fomer, by due application to the Patent Ofice, ninety
days hefore the termination of the p ., Thee ded
time Intros to the benefit of the luventer, the assignees
under the first term having no righta under the extension
except by special agreement. The Goyvernment fee for
an extenston ts §100, and {t I8 necessary that good profes-
slonal service be obtalne i to dact the bust before
the Patent Office. Full (nformation as to extensions
may be had by addresmsing Muxs & Co., 57 Park Row New
York.

Caveats,

Porsons desiring to file a cavest can bhave the papers
mﬂnﬂhlbcnbonutlhnebymd!x:skeuhud

129 ~Frovr.—Jones, Willlams & Faxoa, B Mass.
1,20 ~GrNoiNe MiLrs —Straub Mill Co., Cloclonat, O,
1,81 ~0rens Grasses, gro.—Sussficld & Co, N, Y. clty.

SCHEDULE OF PATENT FEEs:
On each Cavest
On each Trade-Mark..
On filing each application fora
On Iseuing oach original Patent.........
Ou sppesl to Examinersdn-Chlef. ...
On appeal to C 1ol of Pa
Un application for Retsaue,...........
On application for Extensfon of Patent..
Un grsnting the Extenston.........
On Aling & DIscIalmer. . .cocveeeiivinnnis
On an application for Design (3)5 years).
On an applicstion for Design (7 years)....
On auspplication for Design (34 yeamn)...oooivneas

VALOE OF PATENTY

And How toObtain Them.
Practical Hints to Inventors

ROBABLY coiavestment of & small sum
of money brings 8 grester return than the
expense Incurred in obtaining a patent even
when the mnvention 1e but s nall one. Large
loventions are found te pay correspondingly
well. The names of Blanchard, Morse, Bige-
low, Colt, Ericsaon, Howe, MeCormick, Hoe
sod others, who Bave amassed Immense for-
tunes from thelr inventions, are well known.
And there are thousands of others who have
realized large sums from thelr patents.

More than Frrry THOTsAXD lovestors have svalled
thematives of the services of Muxx & Co. daring the
TWESTYSIX years they have scted as sollcitors and
Publishers of the ECIENTIFIC AMERXICAN. They stand st
the head in this clam of Dusiness; and thelr isrge corps
of mostly sel d from the ranks of the
Pateot Office : men capable of rendering the best servioe
to the luyventor, from the experd practically obtalned
while exsininers in the Patent Office : ensbles Muys &
Co, 1o do everything appertaining to patents nETTER
aud purares than any other relfable agencey.

HOW 70 f Bl 5k

om AIN nearly eve-

7y letter, describlng same tavestion which comes to this
ofice. A positive anawer can only be had by mnllu
& complete application for s p to the C !
of Patests. An spplicstion consists of & Model, lm-
ings, Petition, Outh, and full Specifieation. Varfous
official rales and formalities must also be observed. Thoe
efforts of the inventor to 4o all thls business himself aro
generally without success. After great perplexity and
“ l.lluuny‘hd 1o seek the ald of persons expe-
1B patent business, end have all the work done
"!‘ ‘I'iol:-‘:.ﬂn is to solieit proper advice st
partics consulted are honorable
foen, the taventor may safely confide bis tdeas o them
will advise whether the tmprovement fs probably

This Is the
closing In-

ol of the Iny The Go fee for
acavest ls §10. A pamphlet of advice regarding applica-
tions for patenis and caveats I« furnished gratls, on ap-
plication by mall. Address Mvxx & Co., 57 Park Row,
New York

Design Patents,

Forelgn dest and 1 , who send goods
to 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 patentfor s design may be granted to any person,
whetber citizen oralien, for any new and original design
for a manufacture, bust statne, slto relievo, or bas relles,
suy new and original design for the printing of woolen,
slik, cotton, or other fabrics, auy new and original fm.
presasion, ormament, pattern, priat, or pleture, to be
printed, paiated, cast, or otherwise placed on or worked
Into any srtfcle of manufacture,

Deslgn patents are equally as important to citizens as
to forelgners. For full particulars send for pamphlet to
Muxx & Co., 57 Park Bow, New York,

Trademarks.

Any person or firm domiciled fn the United States, or
any firm or corporation reslding In any forelgn councry
where slmllar privileges are extended tocltizens of the
United States, may register their deslgns and obtaln pro-
tection. This Is very Important to manufscturers in this
country, and equally so 1o foreigners. For full partica-
ars address Muxy & Co., 97 Park Bow, Xew York,

Canadian Patents,

On the first of September, 1872, the new patent law of
Canada wentinto foree, and pateats are now granted to
citizens of the Unitod States on the same favorable terms
as o citizens of the Dominlon,

In order to apply for a patent In Canada, the applicant
must furnish & model, specification and duplicate draw-
fngs, substantially the same as lo applying for an Awmerd

can patent,

The patent may be taken out elther for five yean (gov.
crnment fee §20), or for ‘et yoars (government fee $50)
or for ffteen years (government fee $40), The five and
ten year patents may be extended to the term of ffteen
years. The formalities for extension sre stmple and not
expensive,

American inventiony, even {f already patentedin this
cosatry, can be patented In Cansda provided the Amerf.
CAL patent s not more than one year oid.

All persons who desire to take out patents in Canada
Are requested Lo communieate with Muxx & Co,, 57 Park
Row, Now York, who will glve prompt sttention to the
bustoess and furnish full tnstruetion,

To Make an Application for a Patent,

The applicant for & patent should furnlsh a model of
his invention If sasceptiblo of one, although sometimen
It may be dlspensed with ; or, if the tuvention be s chem-
ical production, he must furnish samples of the Ingred!
ents of which hs composition conslsts, These should
be securely packed, the lnventors name marked on them,
and sent by express, prepald. Small models, from a dis
tance, can otten be sent cheaper by mafl, The safest
way 10 remit money Is by u dratt, or postal ordor, on
New York, payable to the orderof Muwx & Co. Persons
who live In remote parts of the country can usually pur
chase drafts from thelr merchants on thelr New York
correspondents,

Forelgn Patonts,
The population of Great Deitaln 1s 81 500,000; of France,
00000 ; Belgium, 50000, Austris, 56,000,000; Prossia,
000000 and Rossis, 000000, PFatents may be securca by
American citizens In all of these countries. Now is the

they
‘patestadle, and wil)
o e Kive him all the directlons needful

tme, when business Is dull at honie, 1o take advantage of

these Immense forelgn Selds, Mechanlén! tmpravements
of all Kinds are always in demand in Europe, There will
mever be a betler thne than the prosent (0 tARe patents
abroad. Weobave retiabide basiness connestions with the
principal eapiiale of Europs. A large share of all the
patents seanrd In forelgn countries by Americans are
obtalned (hrough our Ageney, Addross Moxs & Oo,. W
Park flow, New York, Clreulars with full Information
an forelgn patents, furnislied froe,

Coples of Patonts,

Parsons destring any patent Issaed frow 18 (o Novem
Ber 26,197, onn b supplied with offielal coples at & reas
onable cont, the price depending upon (e extent of draw.
togs st length of specifiention,

Any patent lssned sines November 77, 187, st which
tme the Patent OfMce commenced printing the drawing,
and specifications, may be had by remitting to this of-
fee M)

A copy of the clalims of any patent lssusd sines 109
will be furnished for §1,

CINCINNATI

[ndustrial Expos

1873,

OFPENS SEPT. 3, CLONES 00T, 4, 1873,

I'IOMJIJN "ﬂl’. and ROILERK,

mvu "lll‘l' Cl.All mul I'OI’-.

When ordoring coples, plesse (o remit for The satne s
Al v, and state namo of patentos, Hily of Invention and '0‘ ie-
dAate of patent, Address Muxx & Co., Patent Solleitorn tkm ' "tbo “t'
Tk How, New York, 'l"nr:c‘g‘lo '
Musw & Co, will be happy to ses tnventorsts person, | "0 SEN o
At tholr oMes, or 1o advise thom by letter, Inall oases, ILERS 'fov m nm L ,“ ‘:'.ﬂlt’u’lg
they may expect an Aonest apinl Yor sueh \] sgeregate horse
tHones, opintons, and advice, mo charge e made, Write Address FR AV
plain ; do not use pencl) or pale Ink ; be brief, Chalrman &ll‘uslfll:‘cl;,‘g:‘né)
Al husiness commitied to onr eare, and alle ]
Hows, are kept soref and strictly confidentinl, The ‘
In all matters pertalning to patents, sach as condueticg OA m&ﬁms
talerferences, procuring extensons, drawing sssign. mb“'-" “':.“ k‘
ments, examinations nto the valifity of patents, ote., m“_g. (5" an
spoetal care and sttention fa given, Vor information and | ished oficially, 1 and
for pamphiets of tnstruetion and advice :::&,'m‘w| 'Iﬁ:,}:m:. M .
Address :«::e:'ln mphiet of lm w0 iy, and &
a .
MUNN & 0., Chamics, manutacturers. arehitecis, buders. Choime

PURLISHERS SCIENTIFIC AMERICAN,
37 Park Row, New York.
OFFICE IN WASHIXGTON~Corner ¥ nnd 7th
treets, ovposite Patent Office.

and others. Two Dallars, U, 8. curreney,

Advertisements,

RATES OF ADVERTISING,
Back Page = = « =« =« « = §1.00a line.
Inslde Page = =« = « =« =« T5centnnline.
Engrarvings may Aéad adeertisements af the same rate yer
Nne, by mearurement, ca the letler-prese.
empcruce nnd-

$25 1 s l«L finely nhmnu-d and ab ‘g
dn -ud m per week ' o “;e‘ﬁ:tll.n."a ymrou:
r "
” pcr-on willing to work. it “mle copy and In-
A

A
Addrnl IRO\' W(’n‘m.b Fﬁxﬁusnuo CO.. Puct,;-
burgh, Pa.

MANUFACTURERS, jeti* 25

DBALBILB. in all
bnlcba of the Metal Trades, should k
invaluable
nox

taking that
ORLD AND MANTUF. dl‘v’;'&'n.
oo Cnmnt s thoroughly reliable.

Its ndence em!
tate Geo% Metallurgl
{ a special corpnol salaried eomoponmu travellng In
all sections of th the

It
solections from lhr -denuac and m«\uninl Journals of
Europe. Its tlmuhtlnu I8 Incressing

A WEEK GUARAN D. Rellable
agents, or either sex, wanted to canvass for
the OL OAREN nbcur“. ulemr{ and

1dly, not only throughont the States but in u.nl'mv-
lngu kn o‘”o 6wrmn‘y?elc. It s the B M’ ADVER-
'ml EDICM In e United States Lo resch the

Trades. This valuable

I'OLIP OYTIIE 0\' 'nuu. FOR ONE DOLLAR!
Tryit! Addrems

IRON WORLD I’UBLISNIK.?'-('::‘. Pa
. -

WAYNESBORO®
STEAM ENGINE and

‘€981
JAHSITEVIST

BOILER WORKS.

Stationary and Portable Engines, Superior Balanced
Siide Valve, all kind Bollers, Ciregular Sawmills, Farm
Eagines, }or lustrated Circular, Price List, &0,

Address ¥RICK & Uo.,

Waynesboro', Funklln Co., l‘n

JUDSON’S
PATENT LATHE CHUCK.

TTHE ﬂ‘l‘lll)\ﬂl’;ﬁ']‘ CcHUC ADE OF
HE SAME =1ZE .u!n\\k'm\

CONSTRU TI.II on ENTIRELY NEW PRINC Il'l K\
each Jaw belog independent In sction, and so nmm‘
that (He pressure o

the Screw towand the centre ale
neeases the Jaw firmly against the face of the Umrk.
olding the work more securely than an other Chuek
pow iu use, with the same power expended on the scrow,

The Jaws are of Cast Steel, the Screws are of Log
Moor Iron, Case Hardened, and the Nuts of Malleable
tron, ‘The workmanship faall firstclase.  The Casting s
17ght, and yet with all oecessary strength (n the best po.
» (1100 1o readat tho straln. DWIGHT RORERTS, Many.

facturer. OMce and Factory, Wythe Avenue, corner

" >
vance, cover onn L on, -ﬂ- n
FEres g M s Jhcisiyn snd s
advertising. Hates low, ug only “E rr .a
astraitor u..mmu‘.mn‘::."&.-w"
nlahyconlnc The * Sclen .9‘.'

b,

spraking of ays:
nou under the sbon!l'm lu% unany
“pt*n..%'::“- b %ﬂ..“.:’.‘.ﬁ"-’ﬁﬂ

pnblhher. and

deserves
Send your address, with #2
to GEORGE E. ﬁ;m%mmmmw treal, Ca. "

OFFICE OF THE

UNITED STATES

CENTENNIAL COMMISSION,
No. 904 Walnut Street,
Philadelphia, April, 1873,

PROPOSALS FOR PLANS

yomr THE
CENTENNIAL ANNIVERSARY BUILDINGS.

Ancirrzors, Exouvexns, and others, are hmw tavi
'b:l‘ll ul’o offer b%mlm‘?.ry 'A:ucheo- lot- the
o be erected 1o Fatrmount Park, »u..
for me'l‘nlrmtlon 1 Kxhibition i
sl'lf.(:l TCATIONS and ounmmum for
ﬂll to compete for the design,

together with information ar 10 the Suma to be paid for
the plana which may be selected,
will ufunlM on application to Lewis Waln Smith,

Secre of the Centeanlal Commisaton, No. l)t Walnut
F(ml flade!

1phia.
All plans murhbe placed In the hands of the Secretary
of the Commission
BEFORE XOOX OX THE FIFTEEXTH DAY OF
JULY, 153,

After whied time no designs will be recelved.
By direction of the Committee on Plans and Archi

VTR A. T. GOSHORN, Chakman.

SECO\D HAND Machinists’ '?.‘3 Woo:

Tools for Sﬂ-' 5 é‘hi\'ﬂ# dualplw;h ‘Mrm

EEDERS for Machinery.
.ﬂ;:uc.-u {ree. Guarno-

0 cts.

Eighs years' test, Saving of oll,

Xo. 1 Chambers St., New York.

T GLASS 01

Sample by mall
trct’nl?-’bh.
3 per cent,

so:no’g::nnconn
1873,

tific Progress and Discove
o Lr‘l':-'o":)"l(g: r'n‘"wlr‘-:‘kun m-unud vnh Steei
Plate and other S0 pages,
l"l).

|

. tred during the preceding year
";l' . “‘a‘."‘.l.i'?u‘."-' the Genersl Progress of the I'odd
ellowing Departmenta:

Inlhr
= \ A\D METALLURGY.
i ARG
Tll (‘
3 \ .rwudU 1 Inven
01.00 e ARTS:

i

A‘Jll IIOIITILULTﬁ

CONOMY.
\‘l) II(DUM!“OLD 8 O YGIENE.

I:( ons

5.—

- \mll(‘()

& \l{'l"l‘(h“ ME

L}

I-NATURAL MISTORY AND D FOOLOGY:

A R OROLOGY, TERRESTRIAL PHYSICS
GROGIAN ll\’

u—urmmn AND MINEHALOGY.
1 —~ASTRONOMY
ua u.—mlmluu'u\'.

3 n-h-u:lm lownllmﬂnﬂm
ln:‘l::m of tho Arts and Sclences should have

-~
of Sciexon Mecorn rom 1878 It vmh.mb-
::’r‘:"llllllll aud‘rﬁ f r%ol.fhn 4 should haves place ia
useho A eYe
'r:l';,;ss"-.(bi{-n Handso :Boud- Many Eograv-
in, 0‘
th 1 to all parta of the coun md'(
ka7 o ) s o, e ST eRaT
vassers, Forsale at all the principal Bool

MUNN & CO., Pvnusnm,
47 Park Row, New York City.

SCIENTIFIC J.U&RICA.\’ will be sent one year

o FOR 153, 0n

and one copy of SCIENCE RECORD
recelpt of §80,

SCIENCE RECORD FO. 6‘1.87& uniform with the

llewes St Brooklyn, E.D., New York Send for circular,

Above, Price #2. Libeery bit




May 24, 18731

Scientific

American,

“BAIRD'S

TO

TIN & SHEET IRON WORKERS,

CORNICE CUTTERS,

AND

BOILER MAKERS,

A Practical Workshop Companion,

ror
SHEET IRON, AND COPPER
PLATE WORKERNS

Ralea for Desoribi rious Klods of "al
r:m’:ldlln':‘l yTln.‘\‘lnr;-t lm.n": i\ x?lvx:- r |'l’l:r‘ Waork
ers; Practical Geometry | Meunsuration of Surfaces and
ds; Tables of the Welghits of Metals, Lead Plipe,
ey TlNﬂo! Arcas and Ulreumforences of Clreles
Japans, V:

TIN.

i, Lackers, Cements, Compositions,
e, ele.
BY LEROY J, BLINN, Master Mechanle
A pew edition, with over MU llustrations, 12mo..... 8220

7" Thls volume has aoquired » patlonal reputation
smong tia and sbeet tron workers, and lts great value
can be Youchad for by the thousands who have purchased
and wred coples of (8,

COWI““ -mm for Describlng Patterns, fully Il.
-d in great varigty | Practical Geowme
A)eah 1o Practional Parts of Lineal Mos-
nlx pitions of Arlthmetical Sizus; Measara-
ot ﬁrhm. Metsuration of Solids and C .;-u-[un
Dodie «: Tables of Welghts of Iron, Copper, and Lead
h&ndlntm-nhﬂm and \n-nu Clrcles ; Stoes
snd Oapacity of Tinware In form of Frustrum of 3 Cone,
mru- l’)‘m Relllle)c n‘nh. l.ols Pol:.kﬂl'na
s, m uum. l\ltz sta’and Liquor Desjens’
. Jap Welded Iron Botier Floes;
o

No ol by Heat ; Welght of Water;
pmd {v\\ wlor in an Aeriform State; Practis

al ater: Effeets produced by Water in
it ulnl Sulo Effects of Heat at certain Tompeors-
t ;T rinu. Eifects produeed by Alr in 1ts Natu.
mand in & rufled Siate; 'hhle ot the Expansion of
e’ oarherl«- Alr by Heat; Sieo f sdih, and
gt of Tin Plates; (‘ry-ullln-d o Pln(c- Lis of
Catihire and Welghts of Le Velghts

l'nu“
Pipes
l

Calfbre and W
To Ascert«dn the
s, and any Mameter
: “r' ~bac.l Iron, Cop-
nnn, rm) nmm re Gauge ; Reea-
uhnon of Welghts ul Varfous ~nb‘u o5, CRACTICAL
lpm!nsnnd Yarlahing; Varnlshes; Mis-
orlhntmu. ements ; Miscellaneons Recelpts
Tritannta ; Solders, etc.; Strength of Materials,

f S—

Galvanized Iron
Cornice-Workers’ Manual :

coulm lnmuumlu I"kfo‘“ tho diferent Mitres,
Patterns lor all ndln plato and clroular
nrk Also, Tables of W Arcas and Clreumfors
ences of Clrcles, and omnwur calenlated to benent

o Br CHARLES A. VAILE,

Sapert d *Rich 1 Cornlce Works," Rich-
mond, Ind.
1llustrated by twenty-one plates. In1vol., quarto.,..85
— O —
THE

Sheet Metal Worker's Instructor, |2

ZINC, SHEET IRON, COPPER, AND TIN
PLATE WORKERS AND OTHERS

Ca nf ection of G rical Problems ; alsos
Practfeal and Nmrlc Rulm for describing the vartous
;m- required {n the different branches of theabove

By REUBEN HENRY WAKN,

Practical Tin Plate Worker.
To which s added an A ix, containing Instrue-
tions In Baller Making, nunllou of Surfuﬂ and
Solids, Rules for Calcnlatin l?' f Difter-
en t of Iron and Steel. nblu of the W, clchu of
lron, , etc. Illustrs :ﬁ" thirty-two plates and
Ihirtyeeven wood eOETAY . 1n one volume, $vo.
BUIOB, oot iresivansssnnsnossone Sndhtonniopes bhstdansss sbasy »
(80 rical Problems,
l'\:ln l.u i'xxn and with (ul deserip-
fireof s nr:gol terna tor Tin snd Sheot Iron
A l& for Do tmhln:.:lc.-'r-mpmo

.’ hr cr 9‘! £ lm' n. n-&dn
l'o hln in the clre! find th

the or - a-u n ny nu-hr place

Or '8 giyen short

u (cr a mnu long

ernplate
luv Riven
ot any puuo

t—‘mudu

ree—Trian-
and s~ The eircle—~Elipse ar
J“’ﬁ-lcr n’nr::‘u.—rur the

Machinery )

Wood and Iron \\mhm‘ .
Habber Beiting, Emery Wheels, |
GEO, PFLACE & CO N

(lold Rolled Shafting.

Dest and most parfect Suafting ever made, COnRIAnLly
on haod I Isrge quantittes, farnished In any longths up

Leather
J l Ia),
1 Kead

i,

o

to M 1. Ao, At (nnpllnu and Holf. ullln.x mnmmhln
Hangoia, GEONGE PLACE & €O,
121 Chatiibars & 10 Resdoe '«Inn ts, Noew York
. y 1Y
Sturtevant Blowers.
OF avery slze and dose v||-||nn uun-vuulh on hand
ORGE PLA O,

121 Chambers & 14 Heade '\ln ots,

'llll-‘ CHUCKS ~HORTON'S PATENT
rom | to M Inchos, Also for car wheels, Addieas
lJIIh K. HORTON & SON U0, \\'Indmr Locks, Conn,

Niagara Steam Pump.
CHAS. B, HARDICK,

B Adams st llr.mkl\n. N.Y.

New York.

i
f
:
|
:
I

SHAF TING.

AU IAUL Aal cuis ADAlting “aas per cent grustel
ftrength, & Aner fAniah, and is vroer 1O gage,than suy other
In use, renders It th!uuhlnll) the most economical, We
ATe 8180 the sole manufacturens of the CELERRATED UOL
LINe PAT, CovrLixa, and furnish Pulleys, Hangers, oto
of the most approved siyles. Price lists malied on apphl
catlon to JONES & LAUGHLINS,

pows  Try street, 24 and 3 avenues, Pittaburgh, I'a
1% Auul . ( hlr.gu
r" Stocks of this Shafting lo re and for sale by
FULLE lL DANA & FITZ, Boston, Mass.
UEO. PLACE & CO., 136 C hambers <treet, N.
l'll\l&bbb WHALING. Milwaukee, Wis.

SILICATE OF S SODA

in {t» various forms, FPHILADELPHIA QUARTZ CO,

;ﬁhliull;; . \ird.;h Awar

Highest

mnusuzn [
IN 1858,

The “ASBESTOS ROOFING ™ Is a substantial
of Tin, Slate, &c., on steop or fat roofs, in all climat
cheaply transported and eaatly applied. A m )Iunuhct

ASBESTOS ROOF COATING AND
FELTS, ASBESTOS BOAR D
&2 Scnd for Descriptive Pamphilets, Price-Lists, &c.
Thru! materfals for sale by

KIRKwO : DUNKILEE, Chicngo.
. .\l."!l Y, (ln‘vm'( l;on .y o o.
Talo
EoE ﬁw.um-t & COw Ban Francisco, Cal,

~Tll‘l TE ma ¢ 'l'he llc-l Article in lhe
b A

N
.\ 5 ]:AI'BII. ASBESTOS, ASPHALTUM,

SCHENCK'S PATENT 1871.

I %\ O0ODWOR’ |‘|| PLANERS

kiog Ma
e Sawing \h:mm. i apd fron Wor -
¢h ,"v Engines, T .n JOHN N, BCHENCK®

SONS, \n.-l,..‘.\ and 118 Liberty 8 ew York,

LTI wAEegeT

BEams & G/IRDERS

r ‘lll' Union Lron Mills, Pittaburgh, Pa,
The attention of Kngineors and Arohiteois is called

(. our Hupru\lvl Wronghtdron DReams and Glirders (pat
ented), tn which the compound weldy batween the stem
and fNangea, which have proved so objeetionabile In the
old mode of manutacturing, are entirely avolded, we are
) to furnish all slzes at tor #% fAVOrable ax caAn

ed alsawhere, Fordeseriptive Hihogm \lu!lnu
‘ arnegie, Kloman & Co, Unton Iron Mills, Pittshurgh, P's

for two numbers of the new
ONLY 10 CTS, lastrated paper, My ]
Finesipr., A 8 Chromo and the paper only !l o
.ln'\ ;« ).\ HWADLKY, Publishors, 176 Droadwiy, N

\

'rovidence, It |
New York; TAVLIN,

TOOD CARPETING
FAL (_“l ET AND INLAID FLOORS
3 Nustrated price Hst to the
Send starp fo vl .“r‘.l\. A oo ;!.\5’7"11 co..
981 llroadway, New York

\\U\ PATT FRICTION CLUTCHES

n by Vaoln W, Mason & Co,,
ang mmm’“\“:’:n“- II\ 1, ';Ill'l‘ OKH, 60 CUIT strect,
RICK 4 CO., Akron, Ohlo,

YOR SALE—A new first class horizontal

1 Steam Engine, 2 horre power. SOUTH BROOK.
LYN STEAM EXGINE \nnuw Van Brunt, near Sum.
mit Street, South irooklyn, N

DAGLE FOOT L ATHE—For .\mnh'ur!,
J Jewellers and others. The finest in the market.
Manufactured by W, L, CHASE & Co., 56 Liberty st N \

DORTABLE STEAM ENGINES, COMBIN-
tag the maximum of efficiency, durability and econ-
omy, with the mintmum of eizht and price. They are
widety and favorsbly known,morethan 1,000 being in
use, All warrantied satist h)'v nrun sale. Descriptive
cireulars sent on \ppllrlllun
THE J. IIU.\DLh\‘ CO Ll!rrcncc Mass,

Liberty st., hn w \ or

ded and Endorsed by Certificate from the AMERICAN
Market."

and reliable materfal, which can be safely used in pll;:

ex. It 18 manufactared in roils ready for use, and can
urer of

ASBESTOS BOILER FELTING, S f.\’l‘lll\(-

Liberal Terms to Deslers,
H.W. JOHNS,
NEW OFFICES, S7 MAIDEN LANE,
Cor. Gold St., New York.

WO00D-WORKING MACHINERY.

New and improved Wungwurm s, Dantol's, and ulmen-
slon Planers, Moulding, Mortising, Tenonfn f
Uprlcm. sm -lnu Machines,ote.  Machine Chhuf-

Borin
and T8, Mo nl Cutters and Farmer's Cel
bra M te l utehor ll'sad- nnd Cnue':-n.co'i:
tant k«n made to

ALL & (.0.. 3 Sallabury St., Worcestar, Mass.

ILLERS AND GROCERS—Gray's Flour
and Yeast Company, 60 Weat 24 St., Noew York,
annfacturers of Gray's Pure Hop Yesat Powder, for
Famlly and Millers' use, owners an u! vatent
Right of mannfacture of Pure Ho, T.ut Helf Ralslug
lenr:‘:nd Gu|yt:8 n:rlnr l'-mll A u;r o
ante 1 4
Whg:t and Yeast l'ccdol"'. AR/ RACISISEY

HI‘IGLE AND BARREL MACHINE

Improved u"'u P'atent Shin, In and uu:"ug Ma

ne, simplest and best In use, Shinglo Heading

and doave J Jointers, Stave ha nllun 'lludlng Vlangrs,
Turners, &c. Address Tlll'v R & Co., Lockport, N, \‘

UERK'S WATCHMAN'S TIME DE

Gray's

TECTOR.~Important for al. lsrge ration:
and nuummnu contfmo—o)uln nf conlrolmu
with the the h

trolman, ss

he same uu .unnn -nuun. of hu

L kndlouunuun J.E. BUER
P, 0, Box 1,067 Hoston,

N. B—This detector 18 covered by two U. 8. Patents,
Parties using or selllug these Instruments without au-
thority fro from me will be dn\l 'llh according o u-

] ICHARDSON, MERIAM & CO.
Mapufsetarers of the latest fmproved Pateat Dap-

vls’ and Woodwort t- Machines, mum.‘. Saah

and molding, Tenon!

ielng, , Shaping, Ver-
tical, and r"hv ueaﬂn Mnhlun. w l' h'
Arbors, Scroll ®a w Ms-

Hallway, Cot-off, and Ripsa
cnl-n Spoke and \Vood Tumlag uun,.nu varfous
other kinds of Wood-working Machinery. Catalogues
and price lats sent on application. Manufactory, Wore
coster, Mass, Warehouse, 107 l.llnrty »t, Noew York. 1%

‘voal Lime Kiln, with

AGE'S Water Flamo C
conl or wood, No. | Soft White Lime or (cmrnl
unol water, 0.1, FAGE, Patentee JRochester,N.V.

wonme CLASS 2342 2%,

MALE OR FEMALE,
$0a week n\nnud

l&ﬂ table uwlnylnrn at home, day or evenin
tal r-qu 1] tuatruetions snd vaiuable pac nm
lm by (), Address with § eent u(-n
slamp, )l \’olwo & (,0 16 Cortlandt 5¢., \’cv )’

ANTED! Agents to sell our Rubber Stam
Wothcr Noveltles, Address US.MANUFACTU lL\G
COMPANY, 07 W, Lombard St., Baltimore, Md.

M. MAYO'S PATENT BOLT CUTTER,
© Send for Mustrated Clreular, Clocinnaty, Ohlo.

AT Eod

& CO. ® Vesey

WACHINERY, #

T Andrew’'s Patents.

Nolscless, Friction Grooved, or Genred Holst-
=, suited 1o evrn wa

2 'r vent A i"
dnfru -lﬁn‘l"-::- o :c celdent,
:l’::‘;l“l;’!i:::ln’"l:‘l m--, l‘)’nubln and Single, 142 10

10011 .f
Contrifugn um?-. ]uo la“:(m oap“"‘rll:..
"'il'l'l;‘":"l'lt:lll (5‘1:'::“ “":091 (lrlrn. oley w1 r

\II l‘

n{mrlr. Durable, and Economienl,
Rend fo

Cire
NUREWS & RO,
aﬂ 'b Au( Water Street, Now York,

TEW & IMPROVED PATTERNS —MA.

(lll\lnT\' TOOLS—all sizes—at low prices,
& RJ hlll Ill llll\ J. B RAYR, hl"!'l

o for o lrw! List to J. X, JONINSTON,

179 ﬂullhﬂcld N
Breech. ln‘mn‘ Bhot (
yans, §3 to 1, B
Revolvers,

Fials
Army

os rm.mmn Pa
na, S8 &mhh Shot
) 75

ete,, hoaght or tradea l»v (iconls
‘mtb,upn-(‘ wlncum Lefore paid for.

\I ACHINERY of all klndn \nw and Sec-
ond Hand, bought lt:l sold by 8. €. HILLS, 51

umrﬂnndl Street, New Y or

\ AW GUMMERS, qinulo nnd Doubl« Up
L) sets, Saw Tooth Swages, M11] l)o' Holdors, hldlut
Holders, Ballrosd Spike Fallers, and Tree Prane

for circalar. G A I'I(Y\l “OTT, Sandy Wi, s .

. " FREY'Sg

SAW GRINDER

Will Gem and Sharpen Sawa
hetter and 1o Jess s than
any other dey !cf Mru Nies,
tume and Labo + mold-
tog Pltte (.nminn polishes

)hnwfuluml

= Ty, Shecﬂer&ﬂo

Bucyrus, Ohi L

MPROVED F()OT LATHES. SEL Ll\(:
Everywhere. ll B.\LDWI\ »lrgcoll . N.H

Forthe Hest nnd
est_Address

UNCHING
DROP PRESSES. u.nmmfd;.'&';':‘ P

4R

HAMP!O‘X SPRING MATTRESS—The

J lm vmnl. Do you want a

hull nml eoml Here It I, softest
rng Bed

nne- e gﬂ most populu.lnd duuh
lu( dealers. No stock com-
{ { tenacious tem-
o unlited nu( e s equally
moved or carried adout the house.,
be lfted, mmed or rolled ap like » bDlanket. Boih
-Mﬂ alike. No frame.no wooden slats, no straps. May
be vaed on floor without bedstead. No under bed re-
quired. Needs only half thickness of halr matiress. The
regular size donble bed, 411, Sin. by & [T, contalns 192
tempered steel upholatery springs snd vu-\um only 28
1he.  More aprings !ur? Qur money ln this bed thap Inany
other. Warrantod nofseless, Any sizes wade 1o order
Send for pictorial circular. Retall price of double bed,
f1a. nmptd by -.nﬁlc bed or guantity, to all paria ul
the warl beral discount to the trade. Agents want-
od, F.C. REAC lla CO., Magers, 12 Chambers St., cor,
Church Sew York,

ROP HOT AIR

ENGINE LO”PAKV.w\e-ﬂnnhu New \ott

plﬂe -rlthoul .

»

lll !u Ihe 'dgll of Differ.

ol

M:.l or lll‘ uy Dooke, m! by wall,
"% YT or pracy
m postage, 1o sy obe i otlh favor
HENRY CAREY BAIRD,

sos ERVITELST R .

WOODWARD'S

NATIONAL
ARCHITECT
™ pinun, Dotatln,

l?‘c'llmu 8 & Estimatos
BLYE
pald,

LLARS, posL-

1000 Dingrawms, Nlustrate
Iug utl bravehes of Cone
NAL siructive Cavpontry, ool
A0 | tnge Framing, uuu'»um.
fog, nnd Hundeniling,

nmnn- TWoLYE DOLLARS, pust-puid,

Mﬂ‘ JUDD & (10,243 Brondway,N. Y,

loxcx;ron’s

Machines.

BTANDARD, l'h§“lu‘.\b INDEX AND PLAIN,
Bend {orlllulnlmluuln 1o (0 thie DRADNANRD MILLING
ll,«cuum Lonnuv s \hlnr Hl Hoston, Mass,

1000 000 NAMES of realdents 1 the

towns of Now York,
l'n Ohlu. Mioh., 11, and Wis,, just smm“n"l for privaty
une, Lo nddross clrculam, A n.;dy Il by (umln‘wa fur s
falr copsideration. For partion deatring (o advertise an

ucl ah !kwl Maohines, Wr
opeclg!ty.o h g M .““ulu’-“u ::: :f"»‘"",'
Block, u-w lunnllom. olo.

;?g'é:n"..“ '°3::‘"§' 1y WU‘ ' lnu‘. o ml :'.: l.l:.
Barlington, owa,

NOW I¢ Dax 111,

*l F BOS
m':r“ff"m e "Wuf‘ "l‘“u":.’.

e

mmh

V- Qs ay.
nd, Cou

W'Otluﬁn- Quuuuouz ud

JW&M“ (s t:& g i AL "

_OXIDE_ MANGANESE,

'Mﬁufllﬁl‘u Hlltnlmbollen Welnﬂnl Bands for thisarticle, L & J W Frvonrwasons, 55 Codar St N. Y,

No msks 10 purchascr.
MALEN, Halistou Spa, N. Y.

 WHALEN TURBINE

I'Amphkl sent free. BETW
SAFETY HOISTING

OTIS’ Machinery
NO. 348 um.m&\\ gl‘\\"{'u

WOODBURY'S PATENT

Planing and Matching

and Mojding Mae h{, s, Uray & Wood
Baw Ar |n, nn- ullnm -umx -ufmn; :,?::]:I';,:‘;" olithg
N, } berty stroot, N, ¥,
kud lm o lrruun L umlmry stroet, lkulun

THE * PHILADELPHIA "

HYDRAULIC JACK.

D ISTON gulded from both ends; all working
parta gauardod from dust -Ilmln or double pumps,
vy\lua-m, ahafis, rookor -mu.p sohs, olo., entirely stesl,

\ g
'éuu\l‘ 'h" \'.'i" u,."““- | PRILIP 5. JUSTICE.

o.
PR ARt Arents wantad! AT chasees of work ing
’s t. :.o'u,dﬂlla e, oy or ohd, -uom.-l'.ﬂ
@l For 818 Ll 0h0r® Snetmenie or ol Lha Lot (han od o) thing
on Faitioabainfimn Adddines O, Biinece B O, Do liand, Madna

OF THE

SCIENTIFIC AMERICAN.

The SCIENTIFIC AMERICAN is devoted to the Inter
esta of Popular Science, the Mechanie Arts, Manufac
tures, Inveatioas, Agricslture, Commerce, and the -
dustrial pursults generally, and is valuable snd lnstroc.
tive not only fu the Workshop and Manufactory. but also
in the Household, the Library, and the Reading Room.

The Best Mechanical Paper in the World?

A year's numbers contaln over XX pages apd severul
hundred cogravings of dew machines, usefal and novel
taventions, manufacturitg estadiishments, tools, and
processes.

To the Mechanic and Manvfacturer !

No person engaged In any of the mechanioal purmaits
should think of dolag withont the SCIEXTIFIO AMENL-
cay. Every aumber contalns from six to ten engravings
of new machinoes and tnventions which cannot be found
fo any other publication.

Chewists, Architects, Millwrights and Farmers

The SCIENTIFIC AMERICAN will be found & most
aseful jJoarnal to them, All the bew dlscuveries In the
sclence of chemistry are given in s columus | and the
luteresta of the srchitect and carpetter are ol over.
looked, all the new (nventions and dscaverios apper
talning (o these pur«nita beolng publiahed trom week to
week, Useful and preetical laformation pertalning to
the Intereats of miliwrighta and millowners will be found
published 1n the SCIENTIFIC AMESICAN, whith Informs-
tion they cannot possibly obtaln from any other souree.
Bubjecta In which planters and fanners are nterosted
will be found discussed In Ihe BOrENTIree AMEsICAN,
many fmprovements in agricalium! uplements delng
dustrated (o its columns,

Woare also reoddving, overy week, the bost sclenting
Journals of Great NHritaln, Franee, and Germsny; thus
placing fn our possession all that Is transpiving o me-
chanteal sclence anid art In thesn old countrios, We
shall continne (o transfer o onr columns coplons ox.
tracts, from those Janrnals, of whatover wo may Jeem of
fnterest to our readers,

TERMN,
QDo copy, one yoar . s
One copy, six months 1%
One copy, four moblhs - . 10

Ono copy of Selontifio American for ane year, and
one copy of cugraving, “ Men of Progrom

One copy of Scleutifio Amierican for one year, and
ane copy of “Sclence Kecord," forissy .

Remit by poatal order, draft or oxpress,

‘The poatage on the Sclontife Amerioan ts Bye contaper
quarter, payable at the ofes where recelyod, Canada
hubscribors must rem i, with subsorfption, 3 ceiis exrs
10 pay postage,

Address all lnuters and make all Fost Offies
drafts payable to e

MUNN & CO.,

10.00

0

37.PARK ROW, NEW YORX,
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IMAY 24, 1873,
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4 el be on tALx page at ths rate of
Ql...rwhu Tor eack tmaertion. Engravings may
Aead advertisernents ot the same rate per line by mear

uremumt, a-mum

A'lPIlAL'I'B ROOFING PSI.‘I‘.

WELL tested article of gm:"“(hlr:(m-n

teop or flat roofs; r.n

“!gdd'h.;bl“"z;ﬂ“n':.r;ﬂ:n'r?h:l:!ﬂ"nr hlndy 1abore

Fl'ﬂ r eircular and samples to E. H. RTIN. m
Malden mz snd 9 Liberty Street, New \ork

~ PORTLAND CEMENT,

From best Loadon \unnf urers, For 'ﬂr by
o JAMES BRAND, 55 Cltff 8t., N, Y.
A Practical Treatiso on Cement farnlahed for b cents

THE ANCHOR LINE HOLDER!

A neat, darable, unl-
versaltension dovice
1 sireteh and hohl
rope, wire and cords
tor all pu s Ad-
mits n( spliced or
knotted loes, reless-
es canlly h{ hand, but
nolds so Il At nn‘n:}
derprapping or win
v\n"‘ will undo  the

?rnlng Send for
clrculnr A sample,
with scrows, postpald
to any nodress In tho
U. S, for15ols, or a
g0t Of three for only
40 cte.

Agoents wanted.

REISINGER MAN.
UFACTURING COM-

PANY
linrﬁubum. Pn

POR’I‘ABLE BATHS.

Address  PORTABLE IH‘I'H CO.. 156 South St., 3
E R SEND ror Boox CATALOGUE.
BU'LD BICKNELL, 27 Warren st N.Y.

LEFFEL'S INPROVED DOUBLE TURBINE

ATER WHEEL

New BookdustOur-160PAGES

SENT FREE

U0 ANY PATTICS INTEFestol I WAHter power, audress

JAMES LEFFEL & CO.,
cl‘m.\'(:ru:x.r’,Oluo,orl(l'.!l.lm.l;'rr ST, N. Y. CITY.

ANSOM SYPHON CONDENSER perteets

and maintains vacuum on Steam Engines at cost of

one per cent 1ts value, and by {ts use Vacoum Pans are

run with fall vacuum without Alr Pump. Send to WM.

ALLEN, &1 Chardos St. 8 Boston, fora pcnonnl call, or
he C ummm‘ ot Bnffalo, N, Y, for a cireolar,

ANTI LAMINA

reveuls and reliuves scaie L Sicalil Dullefs—uuts uut
njure *he Iron. In use over five years, lly patent cov.

ers all Brdroc.rboua State Eignts for
ALLEN, P-lemet. I'hlhdelpbu Pa.

HE CALCASIEU SULPHUR & MINING
Company of Louisiana, invites proposals for the
constroction of a Shaft, in lcasieu Parish, State of
Loutslana. The object of said Shaft Is to reach 3 deposit
of Sulphur, about four hundred and forty (40) feet be-
low the surfsce of the ground. The patare of the pofl
and thickness of stratas are as follows :
First, 160 feet of clay cnnuln!ng sand,
Second, 130 feet of quick sand
Third, 110 feet of calearcons or lime stobe; and next,
the sulphur bed, which is about one hundred and ten
m(n rccx thick.

The Company will exhibit a plan and specifications to
contractors {.r 214 Shaft, and has on the spot, fron
rings, Extraction Engine and tools, imported from Ec-
rope, with the view of using the Kind & Chandron Sy»-
tem, 2180 a Stesm Saw Mill, sbundance of timber, neces-
sary bundlnzr. &c. &c. The work will be done under the
Sa dor of the Engineer of the Company.

sals will be recelved up to the 1st of July, 1570

Address
. A. BELAUME, Secretary,
3k ‘Carondelet Street,
New Orlesns, La.

NoYs

on any Material: paper,
. stone, metal, ¢ On flat,
round or uneren su es,  IFith
Black or (.'o{ortd Inks, Gold or
Silver Dronz Price 81, 1o §5.
Send stamp | fur Circulars of our
P Stamps and Printing Materials,
Amuwu!d Golding & Co, 14 Kilby 5t, Boston.

MAHOGANY,

ROSEWO00D, WALNUT, WHITE KOLLY
SATIN WO0OD, RUHGARIAB ASH, AND '’
ALL KINDS HARD WOooD,

IN LOGS, PLANK, BOARDS, AND VENEERS,
GEO. W. READ & CO,,

Oftice, )(lll and Yard. 156 to 200 Lewis 8¢ cor O(hﬁl E.Rt.

:r h mafl promptly and faithfully execated.
(€ o z-elooe . stamp for C!yl.lloguc and l'ricr |.l-|'

ES TOOL WORKS,

HAMILTON,

OHIO.

BORING AXD 'rmmm MILLS
IROX PLaNgps, FAVIAL i) LING MACIHINES,

A. S.

CAMERON & Co.l:
ENGINEERS,

Works, foot of East 23d Street, New York City.

TEAM PUMPS,

Adapted to everv Possible Duty.—Send for a Price List,

DovnLe ExTaas Plaster Is wnsurpassad,
Our Quarries are In Nova Scotla,

MAGIC LANTERNS,

Dissolving \l(-- Aprsmln- Views for Public I-‘beI

A

tions, ete, profitable Business for » man with small
r\pltll lllnnn(nl Priced Cataloguo sent free. slon of
\lm\Ll.IGTI-.R Opurlan l9 \nuu St., Now \ork Ships'F

TRON STEAMSHIP BUILDERS,

miniug and holsting
{'(\'rr, ole,
1

New York PLASTER WORKS

ANUFACTURERS of Calcined and Land Plaster, Marble Dust, Terra Alba, &o. &c.
Every Barrel warrsnted.
WORKS, 40, /1 & 3 (,"Rlllﬂ' BTREET, NEW YOUK.

WIRE ROPE,

Steel and Charcoal Tron of superior quality, -nluhle for
arpores, inclined pisnes, transmis.
150, Galvanized Charcoal & 11 B for
gRing, Suspenstion Hridges, Dorrlek Guys, Fe
Ropes, ete, A large stock o nmlnnll; onhand fmm wh
any desired Teugths are out, JOUN'W
6 Broacway, New ¥

£

or

MASON & CO.,

Our

ich

NEAFIE & LEVY,
PENN WORKS,

MARINE ENGINES, BOTLERS, AND BUILD-
ERS OF .\il'm 5 ENGINES,
PH L:\DP 14 l:\ PA.

REYNOLDS & CO0.

MANUFACTURE

“Serews & Bolts

For Machinery of every varioty,

Engin

T™HE

LATEST IMPROVEMENT

LUBRICATORS

Tho celebrated NEEDLE-VALVE O]
FEEDER for Locomotive and Stationa
Extraordinary result. W,

8,

108 now

eady
EN llPl\l}.n I'nnr
Cinelnnstl Brass Works.

Bridge nnl:llﬂlt’nol Bolts.
STEEL & IRON SET SCREWS
A uyhclull) A\Iao. Smnll Arllclc:

\‘o 145 La-a( bt.. New Haven, Conn

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

Fl

RE-BRICK — Furnaco-Lining —
Lining (preventive of ' Defectiy
Slutk‘llnlng. 12
Vitrified Clay Sewer-
ern cities, wanted.

X

ddross  GARLIC

_ Calumot, Jefferson Co., Ohlo

EACH'S Scroll Rnwm
estand best In ugo. For 1
Price List, send to H. L, BEACH, %0 Fulton St.,,

Flre:proof Chimney-

¢ flnes "y—Fire-p
to 24 inchew callber, 2 foot lengths—and
ipo. Responsiblo a

£ Mnchimm-—-("hcnp
Instratod Cat

roof
nl-' In \\ ost.

-lo’ue and

;?’b,o No. 1 Ferry St.
@ 06) NEW YORK.

With “ ASBESTOS FELTING ;" saves twenty-five per cent. in fuel.

% AMERICAN
SAW (0.

T

&

Send for

" BOILERS AND PIPES COVERED

circulars.

ASBESTOS FELTING COMPANY,

\o- 816, 518, 3) and 322 Front Slrul. .\c' ¥ or): t"Mbeoton In all quantities and qualities for sale.

SUP

Save fuel, and
any boller,

ER-HEATERS

luprlé nn)' steam. FEasily attached to
RY W. Bl LELEY, Engineer.
chr() st., \cl York.

Forlunngunm. Boller

Pyrometel‘s. flucs, Blast furnaces, Su.

Jlgarchmzst’s Tools,
X
LUCIUS W. POND, muncwm

omncr,

A88.,
Warerooms, 88 lecr:y gm:cl. New York.
C. STEBBINS, Agent.

per-Heated Steam, O1l Stills, &c. Address
HENRY W, BULKLEY,
wuum) \l \ew York.

ASBESTO

HL‘\TI-,R Chatham Mlls. Philadelphia, Pa.

Wnnlcd In Crude State—any qua n-
tity. Address ROSENT ll’&'i.

other Lon,
Orrice, 1

For Planing,

Braxcn Orrioes
$#F Send for(lrculnr

nives.

Exomaxox Strexr, Boston, Mass.
] W. 8, Jarboe,

ot Mage  Union Stone Co..

Patentees and Manufacturers of
gmery“ heels & EmeryB
In size and Form to Suilt yarious
Mechanical Uses ;
GRINDERS, SAW GUMMERS. DIA
and WOOD'S PA.

TENT KENIFE GRINDEF 13
Paper Cutting, Leather Splitting, and all

MOND TOOLS,

! 93 Liberty Street,
§ & Commerce Street, Phlladclphln,}‘:

locks

BLAKE'S

OCKS, ORES,

roads, reduction of Auriferous
Copper, and Zine Oros, &c., &o.
e

Inl
ADDR

The Blake Crusher Co,,

New Haven, Conn,
Contro 8t,, N, Y.

weated and thoroughly contested su

Hranoh Hu Annmmn 190 & 172

L4 b A8 N - =

y STONE AND ORE

For re durlnu to fragments all kKinds of hard and brittls subatances, such as

MINERALS, AND

Extensively used for making ( oncrete for McAdam Ronds, Hallast for Rall-

gnlr sz, pulverizing Emery Stone, prcpu’ln’g
Yeernty prize medals awarded In Europe and

Its.

DRUGS,

The patent for this m:rhlnr bas been rully sustained in the
Those who make, sell, or us machinos
rlmluc u|. this patent do so at thelr own risk,

NEW
137

) Where a machine may be seon in opoeration.

BREAKER,

YORK AGENCY,

Iron,
Amer-
ourts, after

Elm Streot,

Ii'(,)rl‘;'h l'r} I(t'\'LRH ENGINE LATHES S
ity, on hnmll"lm‘; ﬂ:?lrltl,:‘:‘l' I”ml'.f»: !:'\)I':vl'l‘o'\:' ”;l:'»‘rrllrl):n?‘:lm

{<

tion nlnl Privo addresy N
l G CO. haw II

Worlki Angg Models

And Experlmeontal !\Invhllmr} Motal, or Wood, made to

(W HAVEN

MANUF
C onn,

*ACTU

A
o

ENGINE L B,
CAR WHEEL & AXLE MACHISELY, ho. o hr s’

EMERSONS PATENT READY GUMMED

CROSS CUT SAWS
WITHPATENT REMOVEABLE

SAW SET SOCKETS OR
Hf\NDLES WARRANTEDmum_;

e —
nn: ﬂ. No' Yoz K elty.” X Adltunm. Apcnt.  Audres

“Tie Harrison Boiler”

Boven years' -m 1
T e 8, et T i
K M peated opdtes from i Mandred

' e parties, tnmn.{
lhltlm(-mvm menwr bias A permanent
lllF‘ltnn:g‘llr i i
ty Thonsamn: orse Powe besn made and
In operation with s present -(::!‘y’;m nd, put
Al the surface of the Harrison nollar 18 elther stea;
Renerating or superheatitig surface, and when this unz
entire renowal (foan be made as ovod R BOe 0L On du
af only one hal( the cost o7 o nere boiler. 1t thsy
out and replaced H merely removing the loose
the top, without |lnrblnr the fire front or
of the origina) setting. * most AiMeult and oy
to uk- ou| and replace the ordins
Which, vehen worn owl. (v com,
Can sarcely command a rurrhw ou any pr:
% AI: the eurrent np'alrf- l?;: lto,n work of il
ofler must em:' nate from the piace where
factured, 1t i 110 10 KnoW JOBt What thesr, e
cont, With horse power In use, (he average o8t of
repairs for lhln Inrge aggregate amounts onty 1o aboyy
one lhm'mnul dollars em- mon. A.d:rg:d Than one
per cen annum. Can 10 mo sal m,,.
boller an "nl{ used an this? - of i
Harrison Bollers of any sze can o
ready for delivery, after order Is given, as fast a8 1h
can ul In place, the setting costing no Bo Wore ll:z
lh;l of "h;' c'mi nn' -rtgght‘lrnn boller.
or a nformsa Oh reulare, o a
bo mldr dlnrl 1o Vo SPPLICSHIoR Wt
ARIHNON BOILBR W K
erey

Mﬂn
'Y'rouuhll
feely w orr:” ootler

lesw, ay
o,

be Harrigon

rdloarily be made

Grays
P‘hllldelpllla Pa.

"GENUINE =

Waltham Watches

Write 10 us as follows:
HOWARD & 0.,
No, 222 5th Avenue, N. Y.,
Please send me your Descriptive Price
List of Waltham Watches, as advertised in
BCIENTIFIC AMERICAN,
(Sign Name and Addrem in fuil)

L0 A g . S A b e i

You will receive It by roturn mall, and any Wateh you
select and order will be sent to you by Express for exam.
nation, and if you like It you can take it and pay the

LOW PRICES. NO RISK.

Every Watch Fully Warranted.

HOWARD & CO,
No. 222 5th Ave., New York,

AMERICAN |
Turbine Water Wheel '

Has Rm'l.{ o lmproved and sub
ected to thorough tests by James
mt:;r:on. llolyvk;.“ih;n -ho-_l'_ing
eF AVErage res than any Tur
bine Wheel ever known. A full re-
tained of STOUT
TEMPLE, Dayton. Ohlo,

THE TANITE CO,

INVENTORS & BUILDERS OF SPECIAL
MACHINERY CONNECTED WITH
EMERY GRINDING.

SOLID EMERY WHEELS. from 1 in.to § feet in diam.
The TANITE Exeey WHEEL {5 raplaly taking the place
of the fle and the Grindstone, If you wish to make Im-
provements In your F:clo?' Foundry, Mill or Shnp,
ntrodoce our Sme Grindi 1l-ch|ners' .and nute
the saving on #iles hOT, and agex. lclous use
of Tanite Emery Wheels and Grlnnung )hchlncry will
more than repay the cost tn this vear’s work! Nothing
will shape, reduce or remaorve Metalso chieaply and quickiy
as & Taniie Emery Wheel. Tha cutting points of a Sl
are steel,and each minute's use injures {ts cumnfmg;_.
A Tauite err{! hecl never grows dull!
ery {s a substance harder than any metal! W= bhave lately
introduced balf a doxcn wow Styles of \lachl..u for
Emery Grinding. Prices: §15, }m & , $60, §30, §33
$55, 8 10, §125 =n1 §135. Send rculars and l'nolo-

s The Tanite Co.,r

Stroudsburg, Monroe Co.

ikt LS i o ot

s 1o LENKER'S PATENT

BOLT CUTTER|

NEw INVENTION. ADDRESS,
' HOWARD IRON WORKS, BUFFALO.N.Y.}

T3 INIV.
OGARDUS' PATENT UNIVERSAL
Eccentric Mills for grinding Raw Bones, Buml

Jones, Pot Shells, Ores, Clays, Guanos, Feed, Corn, Corn

and Cob, Tobacco, Spuff, Sugar, Saits, Roots, Spices,

Coffee, C ocoa-nut, Cocoa, Ofl-cake, Flax-sced, Tomatoes,

Horn, Saw-dust, &c., and whatever cannot be ground by

ulhrr mills. Also, for Paints, Printers’ Inks, Paste Black-

Ing, &c. J AMES BOGARDUS, corner White and Eim

Strects, New York.

WIRE ROPE.
JOHN A. ROEBLI\G" SONSZ
MANUFACTURKES, TREXTON, X.
OR Inclined Planes Standing thp Rigging,
Bridges, Fcrriu Stays, or Guyson 1cks & Cranes,
Tiller Bopes, $ Cords of Co per and Iron, Lightning
Conducters of Co;‘»fw 8 al attention ghyen to holll-
ing rope of all ki for Miues and Elevators, Az,plx
cirenlar, giving price and other information for
pamphlet on Transmission of Power by Wire Ropes. \
arge stock constantly on hand at New York Warchouse,
No. 117 Liberty street,

P. BLAISDELL & (0,

MANUFAOTURERS OF THE DEST

Patent Drill Presser, with Quick
Return Motion,

In the Market, nlso other Machinist Tools,

B yor Cum
DA \\‘()RCI:.STER..\I\“»S

LUBRICATORS.

REYFUS’ transparent Self-nct-

ing Ollors, for all sorts of Machinery
and ‘-lmnlnx. are rellable in all KCABOVS,
paving -0 por cent. The SELF-ACT-
ING Ll BRICATOR hlr Cylinders I8
now ndrmw‘u I-l\ n;‘l‘l" ll‘lo "'r{‘.« ::llumh;l U.8.,

bundredsof siationa .

lI‘\m\llbh\\ & DREYFU Lllwll) st NY.

NHE “ Scientific American ” i prln(od with

order by JoFCWERNER, 62 Cont l..\.\
2 Contor s 4 g ol 10 fO) 2 Gilrrubos
Eyeny Witer, Macisenry | ) ERSON FORD &C°E[AVL‘W/—/U-LS
If::rnwuullnu Tools snd Metals, gum.
0 Waelenn g Cantings.grind AT g
In:f'!‘h;ll:a ;’ ‘(lulu a perfe |’ll) stralght JOYE'S MILL FURNISHING \\’O”l\\
~ sgusiod forthestorling qua l) nro th e T Sint The 3
:n'f .!l- mnterial sod workmanshlp, | Burre \||;|n|::n'|"~“I .'::-1’.lfyl:‘h\.lll'h:l""ﬁ:!ll \;‘nu“!':llunul ‘m,L‘n r»I
— d:'.:luln:u:}ll;’\‘ .{r\4 \"\l‘ I*»ll' l‘ml{l ! \Llll Plcks, Water Wheels, Palleys and (unrlm: spec Iull\
COMPANY, 9 Liborty 8t Now York. 1 ndapied o four “,m‘l" \'\"(':)“f,r:\.ssltl&' lluﬂnh'. NY

VHAS, ENEU JOHNSON & CO, 'R INK. Tenthacd
Luuuu(nrd wts,, Philadolphls and 50 Gold st, New York,



