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The Manufacture of Zinc and Zinc White,

That beautiful snow white substance, the oxide of zinc,
which, during the past fifteen years, has come into extensive
use in the arts as a substitute for white lead in paints, is
produced in enormous quantities in this country. One of
the most extensive manufactorics of zinc and zinc white is
at Bethlehem, Pa., and is described as follows by an able
correspondent of the New York Zimes:

At the works of the Lehigh Zinc Company, two process-
es are carried on the manufacture of oxide of zinc and
the manufacture of metallic zinc for rolling into sheet zinc,
etc. Either process is very interesting.

The making of metallic zinc—or spelter, as it is termed
inthe markets—is one of those wonders of the chemical
world which are so astounding and so fascinating to wltness.
‘The three kinds of zinc ore—sulphuret, carbonate, and sili-
cate of zinc—are founa in the company’s mines. From thetwo
first the sulphur and carbonic acid can be expelled by roast-
ing the ore; the

cessary to say more than that their capacity is nearly equal to
producing one half the metallic sheet and oxide of zinc con-
sumed in this country. The company makes annually 3,600
tuns of metallic zinc, 3,000 casks of sheet zinc, and 3,000
tuns of oxide of zinc.

To make oxide of zinc, the carhonate and silicate of zinc,
beyond being crushed and mixed with thirty-three per cent
of coal, is put into large fire brick furnaces just as it comes
from the mines. Airis 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
are associated coal ashes and particles of other foreign sub-
stances. It is driven by powerful blowers through a series
of chambers connected by pipes; the majority of the oxide
associated with impurities deposits in the tower, and the less

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

silex, however,
<cannot be got rid
of. When the ore
is ready for the
furnaces, the zinc
in it is com-
posed of oxide of
zinc and oxide
of zinc combined
with silex. The
ore is then mixed
with 83 per cent
of crushed coal
and placed indry |
clay retorts, each
holding 27 1bs. of
the mixed coal |
and ore. These |
retorts are placed |
in layers, fifty- |
gix in a furnace,
the face of which
is 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
furnace, and act
as condensers.
The firing up
is then carried on
tilltheheat of the
faruace is 2,160°,
Fah. the vaporiz-

ing pointof zinc.

The reduction
of the zinc in
the ore into metallic zinc vapor is done by means of the car-
bon and carbonic oxide gas depriving the oxjde of zinc of its
oxygen, and liberating metallic zinc as a vapor. This vapor
is carried forward by the gases (which are formed by the re-
duction of the oxide ef zinc) into the conical tube condensers,
which project outside the furnace, the temperature of which
is far below the vaporizing point of zinc attained in the re-
torts inside, and sufficiently low to condense the vapor into
liquid metal. When this condensing process is going on,
men go round the different furnaces and, with iron hooks,
draw out the melted zinc into large ladles, from which the
zinc is poured into iron molds and cast into slabs of 30 1bs.
weight. The gaseous flames which issue in great force from
the orifices of the condensers are intensely brilliant and of
all the colors of the rainbow—the brightestyellows, reds, vi-
olets, and greens. As there are sixteen stacks of furnaces,
each having fifty-six retorts, the beauty of the colors at
night may be easily imagined. The furnaces are charged
twice in the twenty-four hours, each charging taking 1,500
pounds of ore and coal. This process is known as the Bel-
gian process.

‘While still hot, the slabs of metallic zinc are taken . from
the molds and rolled into rough thick plates, which are cut
into two pieces. From nine to twelve of tnese pieces are
placed in iron boxes in muffle heating furnaces, and are
heated up to 300°, hot enough to make water dance upon
them in spherical globules before it evaporates. As soon as
this heat has been attained, the pack of plates is taken out
and they are all rolled out together. Intwenty-five minutes
the plates, two of which formerly made a slab of 10 by 18
inches, are rolled out into sheets which,when trimmed, are 7
feet by 3 feet. Of the importance of these works it is unne-
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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 fur-
naces in the works. They are charged every four hours,
from 750 to 1,000 pounds making a charge. The pressure
of air forced in is twenty-four pounds to every square foot
of furnace.

Py
@

How to Search for Metals,

A correspondent, C. G., Virginia city, Nev., having read
an article on this subject on page 133 of our current volume,
states that, in his experience, all the gold and silver west of
the Mississippi is found on the Sierra Nevada and not on
the Rocky mountains. He also states that gold has been
found in limestone, some of the riches: ore he has ever seen
being rock of that description; and that it is often found
in the beds of rivers, those of the Yuba and Feather having
continued to yield it from the year 1849 to this day. Leads
of gold ore do not become poorer as the search is prosecuted
to a greater depth, and silver ore becomes more plentiful
under similar circumstances. C. G. has seen both gold and
silver in limestone, black spar, white spar, granite, slate,
porphyry, and conglomerate in which everything seemed
o be melted together.
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Peat Ashes as a Fertilizer,

M. Lebceuf, a large cultivator of asparagusand strawber-
ries, of Argenteuil, France, has recently obtained some ad-
vantageous results from peat ashes used as a fertilizer. He
filled three pots with the substarce without any other ad-

mixtare and planted in one oats, in another wheat, and in
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the third strawberry plants; leaving them through the win-
ter without attention, germination took place, the wheat and
oats sprouted and bore large and heavy grains, the stalks
attaining for the wheat a hight of 45 feet and for the oats
3'6 feet. The strawberries were unusually vigorous. M.
Lebeeuf has repeated the experiments several times with
uniform success.

Railway 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 is surprised
to find that our roads are more economically run than
their own. Taking four roads in each country, aggrega-
ting about 4,000 miles, it is found that the American road
hasonly ‘33 of a locomotive and 672 freight cars per mile,
while the English has ‘93 of alocomotive and 28-88 cars. The
New York Central, with a heavier traffic than the London
and Northwest-
ern, has not half
the locomotives
permile. The Erg
- glish refuse to be=
lieve that the su-
= perior size ard
| strength of Amer-
ican locomotives
account fully for
this difference.
The earnings for
instance of an
American locomo-
tive are 70 per
cent more than
those of an En-
glish, and the en-
tire rolling stock,
which, in En-
gland, barely pays
for itself in a
year, in this coun-
try pays for itself
and 65 per cent
more.

The News also
discovers that,
while passengcz
fares are 30 per
cent lhwer than in
England,theearn
ings pertrainhere
are 40 per cent
more, and on
freight trains 15
per cent more
Itconcludes thatit
is time for English
managers tostudy
our system.—Rail}
way Review.

Hints to Inventors.
A correspondent, J. W. K., says: If manufacturers of rub-
ber goods would get up a style of rubber picture frames that
would permit the picture to be easily removed, they might
sell many of them. The frames should be made so as to ex-
clude dust and rain from the picture, and would then be use-
ful for outdoor advertisements or bulletins.

Cannot some one manufacture an apparatus to obviate the
necessity of turning the leaves, in short hand or long hand
reporting? A tablet with a roller at the upper and lower
ends, the upper rollers to work with a spring so as to move
the paper the proper distance each time the spring was
touched with one of the fingersof the left hand, and thus pre-
sent a fresh surface of paper to the writer, would be very use-
ful. It might be arranged so that the reporter could have his
eyes at liberty to watch the speaker during most of the time
and yet write legibly and in straight lines. Such an appa-
ratus would be convenient for the blind, for persons with
weak eyes, and for writing where the light was insufficient.
The paper should be made in sheets long enough for one or
two hours’ writing in phonography.

DURING the visit of the late Mr. Seward to China, while in
Pekin, he visited the residence of a wealthy native who was
withal a mandarin and an intelligent man, somewhat scien-
tific in his tastes and well acquainted with the modern ap-
pliances for household parposes. Among other objects con-
tained in this Chinaman’s residence was a Yankee cast iron
pump, To Mr. S8eward’s enquiry as to the use he made of
the pump, Yang Fang replied: ‘It is set up to extinguish
accidental fire, and I put the women under it when they

quarrel.,” He had five wives,
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MEDICAL PRACTICE IN EARLY TIMES,

History teaches us that, at the dawn of civilization, the
two vocations of medical practice 'and spiritual authority
were usually combined. This was the case over all the
world, Even when Greece, that most advanced nation of
antiquity, had reached quite a high standard in art and lit-
erature, the priests were also physicians, and the famous
temples of Aisculapius were the special resort of patients suf-
fering from severe ailments, who implored the assistance of
the gods by the intervention of the priests. It is not known
if the latter had a regular tariff of charges; but the grati-
itude of the patients was often manifested by gifts, and tab-
Jets were erected in the temples, giving a full account of the
symptoms of the disease and the means of eure. 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 as dispensaries, and the incorporation
of the ecclesiastical and medical professions was more and
more complete.

There was, however, a prevalent notion, which for a long
time paralyzed all attempts at the relief of society from epi-
demics, etc., by sanitary regulations; it was the belief that
every ailment was due to the revenge of offended divinity.
These ideas prevailed among the best informed of men, and
religious acts, such as sacrifices, invocations, pilgrimages,
penances, etc., 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 useless penances, but
neglect personal, domestic, and municipal cleanlinéss, 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 a 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 indeell one of the greatest tri-
umphs of human genius; but it was not accomplished with
out a 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 should be honored as a successful re.
former and intellectual 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 practice of medicine, and the
characteristic appearance of the patient in that last stage is
so inimitably described by the great master that it is still
called ‘‘the Hippocratic countenance.”

While rejecting all the imaginary notions about super-
natural influence, in vogue in his time, he attempted to im-
pute 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 disease to
the anger of some divinity, and who taught that health
could only be restored by a reconciliation 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
conception of pathology, which caused him never to at-
tempt to check or prevent this physical process, but to
watch the critical period, and to modify and bring relief at
the right moment by assisting in the elimination of what he
called the peccant humors, which he considered to be, by
poisoning the blood. the cause of almost all ailments. By his
fearless war against superstition, he created a beautiful ex-
ample to all who have succeeded him in his important pro-
fession, teaching them not to hesitate to resist ignorance and

prejudice, and courageously to encounter the opposition and

disapproval of their contemporaries, being sure that the

appreciation of a not very remote future will offer a glorious

reward for those who are in the advanced guard of progress.
e

THE HORSE POWER AND THE POWER OF THE HORSE,

Some of our readers are finding great difficulty in recon-
ciling the definition of horse power, as given by writerson
engineering subjects, with their own knowledge of the pow-
er of the horse. There are three terms which we must de-
fine with precision, before attempting to place the subject
before our readers in such a manner as shall give them an
accurate notion of the meaning of the term first referred to.

Force is defined to be anything which produces or tends
to produce motion, or change of motion, in bodies. The
force of gravitation, of electrical and magnetic attraction, of
heat repulsion, of steam pressure, and of a compressed
spring, areillustrations. It is measured by the weight which
will counterpoise it.

Work: is force acting through space, and is measured by
multiplying the measure of the force by the measure of the
space. A force which overcomes a resistance of 5 pounds
through a space of 7 feet, does 85 ¢ foot pounds ” of ‘‘ work.”
A weight of 2 tuns is raised 5 feet, or 60 inches, by the
expenditure of 10¢‘foot tuns,” or its equivalent, 120 ‘“inch

828 | tuns.”

Pouker, as the term is only properly used by engineers, 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 33,000 foot pounds of work in a minute de-
velopes one horse power. The same machine, working in
the same manner, would do 550 foot pounds of work in each
second, or 190,000 foot pounds during each hour that it might
be continuously worked. The horse power, therefore, is a
rate of work.

A horse cannot usually exert a great power; but the term
was first introduced by James Watt, and since its actual
value is a 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 actual 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. Thesame horse drawing
in a gin or a 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. He may therefore be rated
at 3 of $=4§ of a horse power. The ass rates at about } of
the power of the horse, or } of *“'i&d' 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 experiment: of
the writer, indicate the maximum direct traction force 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+-83,000—=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 moie 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 a term, in giving the size of
steam engines, which is known as ‘‘ncminal horse power,”
and is much smaller than the actual 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 Thunderer*,
if driven at the slow speed and with the low steam used in
the time of 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 unfortunate 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 each of her twin screws, which are 88 inches diam-
eter and 39 inches stroke,

OHEMICAL 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-
solved in an ounce of water, to which is added a small quan-
tity, drop by drop, of a saturated solution of bichloride of
mercury (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

*TideScience Record, 1873, p. 222.
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crystaline powder, distinct in color from the simple scarlet
iodide of mercury.

When paper or other substances are stained with the
double salt mentjoned, the red color changes to black when
heated to 130° F , and the intermediate variations of temper-
ature are indicated by modifications from red to black. The
red color returns when the temperature sufficiently falls.

Professor Mayer, of the Stevens Institute, suggested some
time ago the use of the iodides of mercury and copper as a
paint for car wheel boxes, to indicate the heating of the
journals, He also used the salts for illustrating the spread
of heat in conducting bodies, and also for the demonstration
of the unequal heat-conducting powers of different sections
of crystals. Itseemsquite possible that chemical investiga-
tors may be able to discover other salts still more sensitive
to heat than those mentioned, and that this method of heat
indication may become practically useful for many purposes.

LEAPING BY MACHINERY.

Among the sensational amusements now going on in this
city, the performances of a young feminine gymnast, Lulu
by name, at Niblo’s Garden, are noticeable. The deliberate
attempts at neck-breaking which she nightly undertakes
attract immense audiences of ladies and gentlemen, who enjoy
the sensation amazingly, and recommend it to their friends
as a worthy and thrilling sight.

The astounding feat consists in what appears to be a direct
leap. thirty feet high from the stage floor, and the grasping
of a pair of bars at that elevation, directly over the heads of
the audience. We need hardly say that the flight is assisted
by mechanism.

The performer, costumed in stage tights, totally unembar.
rassed by petticoats, exhibiting all the charms of her well
proportioned physique, stands upon a small iroa step, which
forms the extremity of a lever that projects up through the
stage floor. Below the stage and connected with the lever is
a weight of 4,000 pounds and a trigger arrangement. At
the appointed moment, the gymnast places herself upon the
step, assumes the reguired position, an attendant taps the
floor as a signal, the trigger below is moved, and the gymnast
shoots up like an arrow through the air to the bars above.
It is a 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 ?

P

LOSS 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 sorae provisions
on an ice floe. A severe storm came on, causing the Polaris
to pa.i‘t 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 and wind, it seems, fortunately drove the great floe,
bearing the survivors, down through Baffin’s Bay and Davis’
straits until, on the30th 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 8th 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-
ion of the United States Circuit Court, District of California,
by Judge Sawyer, in which he holds, substantially, that the
purchaser of a patented article, obtained from a bona fide
owner of a territorial patent right, may use and sell such
article outside of the territory owned by the seller,
Thus, in the case of the Egg-case 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 California, 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 territorial divisions is a farce, and new restric-
tions become necessary in the assignment, as Judge Sawyer

suggests.

- ®

THE DEATH OF LIEBIG.

It was in 1826 that Justus Von Liebig, then only 23 years
old, and already Professor of Chemistry of the University of
Giessen, Germany, opened there the first chemical laboratory
for the use of students in practical chemical operations, and
thus soon attracted pupils from nearly all parts of the civ-
ilized world. By this, the little universily at Giessen soon
rose to great eminence as & scientific school, and was, ere-
long, in advance of all others, The influence which such in-
struction had on the industrial progress of Germany and of

all Europe cannot be over-estimated, and is one of the most



May 24, 1873.]

Scientific  Jmmerican,

321

lasting merits of the great man who so long maintained the
lead in this branch of science.

The early education of Liebig was imparted in his native
place, Darmstadt, and was of a very ordinary kind. After leav-
ing school, his predilection for chemistry caused his father
to place him with a druggist, but soon after he entered (at
the age of 16) the university of Bonn, and afterwards went
to Erlangen, where he graduated before he was of proper
age. Here one of the good acts (too seldom) done by princes
was of great benefit to him. The Grand Duke of Hesse
paid his expenses for a residence of two years in Paris,
where he enjoyed the instruction of such men as Gay-Lus-
sac, Dumas, Pélouse, and Mitscherlich. By an able report
on the fulminates, he obtained Humboldt’s friendship, and
an introduction to his many scientific friends, which at
last resulted in his being offered the professorship at
Giessen.

Eleven years later, when his name had become known over
all the scientific world, he visited the meeting of the British
Association in Liverpool, where he read some valuable pa-
pers; and he afterwards dedicated his celebrated “Organic
Chemistry applied to Agriculture and Physiology ” to this
same body. This work shed so much light on the processes
of nutrition, respiration, waste of system by motion, the the-
oriesof disease and of reproduction, etc., 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, ‘“ Researches in the
Chemistry of Food” ; then his well known ‘¢ Familiar Letters
on Chemistry in relation to Industry, Agriculture, and Phys-
iology,” and several other works and reports, to the number
of nearly three hundred.

Although at the present 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 thathe deserves the credit of having first attempted
to bring system into ormganic chemistry, and above all that he
has very greatly simplified the processes employed for or-
ganic analysis, which before his time were so complex as to
be, in a great many cases, impracticable. He was 80 univer-
sally esteemed that he was invited to fill many chairs of
chemistry, which he derlined. Among them was that of Hei-
delberg, which had beeu filled by Gmelin, then just deceased.
In 1845 the Grand Duke of Hesse created him a baron ;and the
British Re:yal Society, the French 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 became President of the extensive la-
boratory there. A fund of $5,000 was raised by subscrip-
tion in Europe in order to give him a testimonial, as a proof
of the valus set 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 last filled his useful position,
it will be acknowledged that, notwithstanding his advanced
age, 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, at 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 the truss. 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 heroic efforts, made in extract-
ing the wounded held in the fearful wreck. Many were
killed outright by the falling iron, ard others were drowned
in the river, which at the point is some thirty feet deep. The
number of wounded is not definitely stated, and it is believed
that twenty-five more bodies are still entangled in the débris.

Turning from the heart-rending details of this latest hor-
ror, it is of importance that the public should understand
the construction and plan of the fabric, to the inefficiency of
which the lives of so many have been sacrificed. It wasa
wagon and foot bridge with five spans of 132 feet each, mak-
ing it 660 feet long. Its width at the center was thirty feet,
and it stcod fifty feet above the water. The roadway was
twenty feet wide and the foot paths were enclosed with a
heavy filagree work of iron. The structure was a double
truss, and was erected by L. E. Truesdell & Co., of Chicago,
.in 1868, and cost $80,000. Both shore spans are broken to
pieces, while the three middle ones, resting entirely upon
heavy stone piers, remain hanging by the wrought iron mem-
bers of the main chords from six to eight feet below their
proper places. Between the roadway and foot path were 12
foot high partitions of lattice truss work, directly under
which was the main chord. This is broken in every case
about twelve feet from its bearing on each pier, or where the
first truss bolts to it. The truss bars, of wrought iron, were
only half inch by one and one eighth inches iron, filling in be-
tween the wpper and lower chords perhaps every five feet.

The metal work throughout the whole fabric was exception-
ally frail. The accident is explained by the fact that the
northern span was thickly crowded and bore a weight of
twenty tuns or more on the extreme westerly side. The
weight strained the trusses, and, at the point where the first
of the truss lattice bars passed over the 12 foot cast iron pil-
lar and bolted to the lower main chord (some twelve or four-
teen feet out on the pier), the cast iron part of the north shore
span first broke. In quick succession, and at about the
same point in each span and in both the main chords, this
snapping of cast iron chords took place. The breaking is
described to have sounded like a volley of musketry.

From the information gleaned regarding the superstruc-
ture, there is little question but that its theory of construc-
tion was wrong and the material poor and clearly inadequate.
The principle of the Truesdell patent, upon which it was
based, is to lock joint all supports. Eack bar has a 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 en-
gineers that the idea is a total failure, Too much light and
cast iron is employed, and the lock joint arrangement so
weakens the metal that its full strength cannot be gained.

If this casualty were the first that had happened from the
use of this bridge, it might be considered inevitable and un-
foreseen. But when the facts are on record, not only of the
falling of a structure (its counterpart) but of the pronounced

‘| opinions of experts that this very fabric was unsafe, the

the fault must be plainly attributed to neglect. The first
Truesdell bridge fell in Elgin, Illinois, in December, 1868,
and was repaired and said to be strengthened by the inventor.
Subsequently, on a strolling menagerie passing that way,an
elephant, with curious sagacity, tested the fabric and refused
to venture his weight upon it. On the 4th of July, 1869,
some two or three hundred spectators gathered upon it to
witness a race in the river, when a span, some sixty-eight
feet in length, fell, carrying down over a hundred people,
though fortunately killing but few. Itis said that this dis-
aster destroyed, as well it might, all confidence in the bridge,
and that Truesdell could get no more contracts, and eventu-
ally died bankrupt. Later experience has proved that not a
structure of the kind has been built 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 denunciations 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
he not aware of the experience of others with its defects.
Yet we are told that a city council examined it and were sus-
picious 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 general public, shocked by the sensation for a day
or two, will relapse into its usual apathy uniil again awa-
kened by some new calamity, adding further evidence of
the cheapness and insecurity of human life.

-
Death of John Stuart Mill.

‘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 son of James
Mill, the author of a ‘“ History of India” and a speculative
philosopher of great reputation. It is as a logician of the
highestorder, whose reasonings led him to sympathize with
the cause of freedom in all 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.

———————a e a—
SCIENT(FIC AND PRACTICAL INFORMATICN.

CURARIC POISONS,

M. Rabuteau has discovered that the iodide of methyl-
ammonium and the iodide of tetramyl-ammonium act upon
animals in exactly the same manner as curare poison, para-
lyzing muscular movement without blunting the sensibili-
ties, and with the same subtlety and energy. A fraction
of a grain of these substances will kill a dog in a very few
minutes.

FIRST ASCENT OF COTOPAXI.

Professor James Orton, of Vassar College, N. Y., has
published an interesting account of the ascent of the great
South American volcano of Cotopaxi, made in 1872 by
Dr. Reiss, a German naturalist. The hight of the vol
cano was found to be 19,660 feet, and the depth of the
crater, 1,500 feet. The inner surface of the crater is very
steep, and is lined with innumerable fumeroles, which send
forth dense masses of hot gas, and also emit deposits of sul-
phur, gypsum, and chloride of lime.

NEW METHOD OF EXHIBITING THE CARBON POLES.

Mr. 8. H. Landy, of Columbia College, New York city, has
succeeded in effecting a decided 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 the lantern, and then throw them upon the screen,
giving but a faint and confused image. Mr. Landy’s method
is to place them in front of the condenser (a sufficient dis-
tance to avoid injuring the glass, about an inch); and then,
by using an ordinary objective, they are thrown upon the
sereen greatly magnified and clearly defined. The electric

current is then established, the carbon poles are drawn apart
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and we have a magnified arch of about eight inches, making
visible to an audience the transfer of the incandescent car-
bon from the positive to the negative pole. By placing caus-
tic potash upon the positive carbon, the arch is greatly ex-
tended ; by the use of thallium, silver, or copper, the char-
acteristic color of each element is gorgeously depicted upon
the screen, making altogether a most beautiful and insiruc-
tive experiment.
NEW METHOD OF PREPARING ALUMINUM.

The oxide of aluminum is first prepared by any of the
processes now in use, either from kaolin or clay. It is then
mixed with wood charcoal in the proportions of 40 parts
charcoal to 100 of alumina, and heated to a red heat.
‘While still hot, the mass is placed in retorts heated to dark
redness, and chlorine gas is passed over it from a gasometer.
The volatile chloride is condensed in the receiver, and after-
wards decomposed by the battery; the chlorine which is set
freeis returned to the gasometer to be used over repeatedly.
The electric current, employed by Garneri, was produced by
a magneto-electric apparatus.

PREVENTING MOLD ON SOLUTIONS OF GUM.

A new preventive of mold on solutions of gum Ara-
bic, more efficient than sulphate of quinine, is simple
sulphuric acid. According to Hirschberg, a few drops of
strong sulphuric acid are added to the gum solution, and the
precipitated sulphate of lime allowed to settle. ~ Solutions
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. 8., 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 cuprous oxide on the sil-
ver and a corresponding solution of the copper, while a gal-
vanic current passes through the liquid 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, and 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 as to 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 istaken up
with the greatest avidity, thesolution 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 augmentation being more
rapid in the higher than in the lower ranges of temperature,
from 68° to 122° F. The internal resistance of the battery is
small. As to the electrolytic power of the current, six cells
were suflicient to decompose dilute sulphuric acid slowly,
and dilute hydrochloric acid pretty quickly, copper electrodes
being employed.

The theoretical 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 conjunction; it cannot serve,
in fact, as the liquid element of the circuit 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 zinc, power may be ob-
tained at a minimum of expense. Such a battery would ap-
pear to be specially adapted to cases where the galvanic cur-
rent has to be frequently broken, as in telegrapby; for at
each period of rest, it renews its strength by the absorpiion
or diffusion of more oxygen from the air.

L 4

PROGRESS OF THE HoosAc TUNNEL IN APRIL, 1873.—
Heading from east advanced westward, 163 feet; heading
from west, advanced eastward, 136 feet; total penetration
during April, 299 feet. Length opened from east end west-
ward, 13,798 feet ; length opened from west end eastward,
9,204 feet. Total length opened to May 1st, 23,092 feet.
Length of the tunnel, 25,031 feet. Leaving rock to be per-
forated, 1,939 feet, being 179 feet more than § mile.

I. H. P. says: “The chief defect of mowing scythes is that
they are too light at the heel. More than half the scythes I
have used have, after a few 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 point.”

THE smallest known race is that of the bushman of South
ern Africa, the largest that of the Patagenian of South
America. 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 lathe chuck, which is so
arranged that the pressure of the screw toward the center
also presses the jaw firmly against the face of the chuck,
thus holding the work with great security, while the mini-
mum force is expended in turning the screw. It is claimed
to be sensitive, strong, durable, to economize power, and
never to require re-adjustment in order to take up lost mo-
tion.

Fig. 1 is a perspective view, and Fig. 2 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 its travel in the direction of the
length of the screw, C, but guide 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 further particulars may be obtained.

ELECTRIC RAILWAY SIGNAL.

We find in fron the accompanying illustration and a de-
scription of a new electric semaphoreblock-signalling instru-
ment, the invention of F. Russell. The apparatus consists
in a 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 approeches 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 is shown at
the lower part of the case.

The device is adapted for use on lines upon which two
trains or engines are not allowed to run on the same section
of road at the same 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. So long only as a 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 danger, the whole apparatus being in equilib-
rium. As the red arm can only be lowered from the station
towards which the train is approaching, the signal must be
under the sole control of the signalman of that station. The
white arm is worked electrically by the switch of its own
instrument, and shows the signalman the position in which
he has placed the electric signal at the other station. In this
arrangement three wires are employed for bell, signals, and
arms, for a pair of roads.

THE use of bronze in the manufacture of field guns has
been abandoned both in England and Germany.

HAT AND COAT HOOK.

This is & convenient invention, designed to replace the or-
dinary wooden pin commonly used in expansible and swing-
ing hat and coat racks, and consists principally in the metal
hook shown in Fig. 3. A portion of the shank of the de-
vice, it will be noted, is threaded, while that part nearestthe
curve is made plain. Theobject of this arrangement is to
enable the hooks to be secured to the slats or bars forming a
hat or coat rack, and at the same time to unite the two sets
of slats together without the aid of anyother fastening.

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 uponthem
the securing device, the putting together of the rack is a very
easy 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 outer 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.

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 io 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 can be folded into compact form for shipping,
making, the inventor states, a package, without the glass,
less than three inches thick and two feet 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,

etc., address the inventor, Mr. John Danner, Canton, Qhio,
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IMPROVED METALLIC STUFFING BOX,

The accompanying illustration represents an improved me-
tallic stuffing box recently patented by Mr. Watteeu, of
Middlesborough, England. This invention has been applied
in France to nearly one thousand locomotive engines, and
stationary engines of every description are daily being fitted
up on this system. Soeaysthe English Mechanic. In forge
hammers, which soon burn their packing, the invention has
been applied with great advantage. The metallic packing,
A, composed of an anti-friction metal, has a double conical
shape; by means of the coiled 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 a 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 a smooth and glassy appearance; and in no case has
the metallic packing been found to damage the rods in any
way.

A New 'Slphon.

Jos. Sedlaczek says, in Poggendorff’s Annalen: 1t 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 :—Aglass 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,
k', 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, k, which acts as a valve. The di-
ameter of the ball is about ‘4 inch, that
of the siphon ‘2 inch.

The instrument thus arranged, being
dipped into the vessel to be discharged,
the tubes g and % 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 liquid rises in
k, and begins to flow through %’ in the usual way.

If the vessel to be emptied is not full, or the column of
liquid is a small one, it isthennecessary,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 /i 4’ should be filled
before the column of liquid in g sinks to the mouth of the
siphon at %, when one blows through M.

A Large 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 alope. A circular excavation was first made,
twenty-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 surface was then leveled off and
baked with charcoal. This surface served as the base of the
mold, which was of loam, secured by brickwork and iron gir-.
ders built in sections,

The anchor plate is of oval shape, seventeen feet six inches
by sixteen feet 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.

TELEGRAPH SERVICE OF THE UNITED STATES. —For the
1st of January, 1873, the telegraphic system of the United
States may be thus approximately estimated: Aggregate
nominal capital, $60,000,000; length of lines, 80,000 miles ;
length of wire, 180,000 miles; number nf stations, 6,300,
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THE WONDERS OF THE EGG.---III,

(LECTURE BY PROFESSOR AGASSIZ.]

Having seen something of the great diversity among the
eggs, characterizing different classes of the animal kingdom,
we may now consider the functions of the egg itself—that
is, the part which eggs take in the history of generation.
I cannot dwell too emphatically upon the fact that eggs
are produced and grow without any agency of the male 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 have reached maturity, before they have completed
their physical growth—nay, ovarian eggs have even been
observed in the embryo before birth. Neither do successive
generations begin with the birth of new individuals, but
with the formation of theegg from which these individuals
proceed. We must look, then, upon the egg as the start-
ing point of the complicated structure of the adult being.
It is, as it were, a sieve through which the qualities trans-
mitted by parents to their offspring are sifted. Whatever
peculiarity there may be in the new being has its founda-
ticn in the egg. Within those narrow limits are circum-
scribed all the conditions of change; and therefore it is of
paramount importance to know what the egg receives and
what it transmits. We cannot investigate this part of the
subject too closely. It is of vitalimportance to the question.
And yet T have not seen it discussed in connection with the
various explanations of the origin and diversity of life recent-
ly attempted. The egg arises in the maternal organism,
without the co-operation of the other sex, andit can trans-
mit only what it receives directly from the maternal organ-
ism, or from the paternal organism through contact with the
maternal, or from ancestors through one or both. There has
never yet been recorded an instance in which an egg has
grown to be anything but a 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 more at the constancy of types.

MODIFICATIONS DUE TO ANCESTRY AND SEX.

Suppose, for instance, that a male and female (I deal here
with the subject in the most general way without reference
to 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 a male, or ovice versd.
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 distinctly 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 grandfather and grandmother on the
paternal side. You are all familiar with the singular fact,
well known to us in the human family and often observed
throughout 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 previous generation, from
their grandparents, or even from their great grandparents,
or further back still. This reproduction of the features of
nearer or mere remote ancestors in their descendants is so
well known and recurs so frequently that it is looked upon
by naturalists as a law, and is called the law of atavism.
There are historically recorded instances of the reappearance
of characteristic family features after a lapse of several gen-
erations.

i1 these intricacies of inheritance, 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 intellectual, are handed down
from a male grandparent through the paternal side. In
such an instance the egg, which produces the new individu-
al, does not receive the direct transmission of inherited
qualities, for, as I have said, that egg arises in the maternal
organism, and has a life and growth of its own before the
act of fecundation takes place. Through that act of fecun-
tion must be made the impression by which these inherited
qualities are received and transmitted to the new individual.
Where the new individual reproduces the maternal features
only, or featui'es characteristic of the maternal line of de-
scent, the case may seem at first sight more simple; but
when we analyze it in all its bearings, we shall see that
there is matter enough for wonder, and that we as yet know
almost nothing about the mysterious problem of life. What
can there be of a material nature transmitted through these
bodies called eggs, themselves composed of the simplest ma-
terial elements and arising in the female organism without
co-operation of the male, what inflience can there be, I re-
peat, by which all peculiarities of ancestry belonging to
either sex are brought down from generation to generation?

The egg, as we have seen, is, in its incipient condition,
only an organic granule arising between the structural cells
of the ovary. It grows there and acquires a remarkable
complication before it has completed its successive phases as
an egg. Not until it has reached the state which I have de-

scribed as that of the perfect egg does it receive the contact
of the spermatic cells from which dates the formation of a
new being, either male or female. Thisin itself is a strange
thing—that a mother produces, not necessarily a being like
herself, but quite as often beings so unlike herself in struc-

ture as to be endowed with all the peculiarities of the male
sex. In the origination of a new species, this double series
of influences must be included and combined in the propor-
tions necessary to produce a being differing from all fore-
gone species, and capable of maintaining its pattern genera-
tion after generation.

There is one feature in the growth of the egg of which I
have as yet 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 distinct frag-
ments.

This breaking up of the whole substance which simulates
disintegration ends in a recementation ; these fragments re-
unite to form the mass out of which the new germ is to be
developed. This process is knowr. as segmentation, and
has been observed in the eggs of all animals. The process
of segmentation has been studied in the mammalia, in birds,
in reptiles, in fishes, among articulates, among mollusks and
radiates. This process may or may not be initiated by fe-
cundation. 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 completed 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-
croscope, so that each fragment can be counted; and if it is
pressed, however slightly, the whole mass then runs to-
gether, so that no division whatever can be traced. Occas-
sionally, however, the self-division has been followed even
beyond sixty-four. By this time, the yolk is transformed into
a 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-
scopic 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 reptile, that of our com-
mon snapping turtle for instance, with the mammalian egg,
we find that the process of segmentation differs somewhat,
and does not penetrate the whole substance in the same
manner. A portion of the surface of the yolk becomes
plowed, as it were, by furrows at right angles with each
other. These furrows do not extend over the whole surface
but encroach upon it only for a certain circumscribed area,
the remainder of the yolk remaining in its original condition
of yolk cells, while the furrowed area rests upon it as a skin
or layer. There is now a difference between above and be-
low, marked by the distinct character of the upper and lower
portions of the yolk. We shall presently perceive a differ-
ence between right and left, between front and back also.

Take, for instance, the highly magnified yolk of a mamma-
lian egg, with the germinativedots =lready formed on the
the side. The vitelline membrane surrounding such a yolk

is rather thicker than in a bird’s egg, and forms a sort of
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transparent zone outside of the yolk. When the process of
segmentation begins, the yolk shrinks slightly upon itself
and no longer fills the vitelline membrane completely.
Presently a slightindentation becomes visible on one side of
the yolk, and another corresponding to it on the opposite
side. This indentation grows deeper and deeper until it cuts
the yolk through, and ends its total division in two halves,

EGG OF TURTLE IN MORE ADVANCED STAGE OF DEVELOP)MENT.

the two halves remaining, however, in close contact. While
this process goes on, the germinative vesicle vanishes, if in-
deed it has not disappeared before. 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 have four distinct lumps side by side; they become
rounded in form, and look like four soft balls.

EGG OF MAMMAL UNDFRGOING SEGMENTATION INTO EIGHT
PARTS.

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. But 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
remains unchanged.

EGG OF BATRACHIAN.

You will easily nnderstand how difficult 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 microscopic 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 mammalian egg just
at the process of self-division or at any one point of it, the
mother must be killed at a given moment of the segmenta-
tion. Suppose a naturalist to be investigating the pro-
cess in some of the higher mammalia, for instance, such as
produce but one young only at a time; it is evident that he
must meet extraordinary, almost insuperable, difficultios at
every step. No one has ever seen the segmentation of the
egg in a mare or a cow, or even in a sow. These are too ex-
pensive to be sacrificed for the study of embryology. Pro-
fessor Vischoff made his investigations upon the rabbit, and
that one investigation cost him ten years of his life. Science
must be conquered; and these conquests bespeak the high
intellectual culture of those who make them. Ii is easy to
fling theories into the world broadcast, based uvpon a few
imperfect and shallow observations, and palm them upon
those more ignorant than their originators; but it is one
thing totheorize aboutwhat nature may do,anotlhcr to know,
by virtue of patient and intense study,what she does.

@
L 4

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

take $10 for the balance of the year’s subscription.”
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STEVENS INSTITUTE LECTURES.---DYEING AND CALICO
PRINTING.

BY PROFESSOR CHARLES F. CHANDLER.

The fourth lecture of the spring course before the Stevens
Institute of Technology was by Professor Charles F. Chan-
dler, of Columbia College, New York city, on ¢ Dyeing and
Calico Printing.” He said: The materials of which our
clothing is made,and with which the dyer has to do, are cot-
ton, linen, wool and silk, the first two derived from the
vegetable and the last two from the animal kingdom. They
occur mixed with various impurities, which are more or less
colored and must be got rid of so as not to impair the clear-
ness of the colors in which they are subsequently dyed.
They are subjected to the alternate action of dilute alkalies
and acids and afterwards bleached by means of chlorine or
sulphurous acid. Formerly the linen goods were bleached
by being moistened and exposed to the sun. The Dutch

were especially noted for their success in this industry.

Goods were sent from other countries to Holland to be
bleached, and hence the name “ Hollands” to designate the
material used in the manufacture of window shades. The
application of chlorine to bleaching put an end to this trade.

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

In some cases ths color is developed by exposing the im-
pregnated fabric tothe action of the oxygen of the air. This
is called ‘‘ageing.” When indigo, for example, is mixed
with sulphate of iron, lime and water, it dissolves to a nearly
colorless liquid, which has the property of absorbing oxygen
from the air and turning blue. When cloth is steeped in
this liquid and then aged, the change to blue takes place in
ti:e 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 a solution of prussiate of
potash, the two substances decomposing each other.” Pro.
fessor Chandler mentioned a curious cage of restoring the
signatures on a bank note, which somebody had taken out
with acid. When the ink employed is the ordinary nut-
galls 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 isby the
use 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 alum, a white, gelatinous substance
contained in it is thrown down. This is alumina, which has
so 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. Compounds of iron change
the tints and enable us to obtain a long series oZ colors from
a single dyestuff.

The last method of fixing colors to be considered is “ gum-
ming.” This is usua.ly 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
and 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 laboratory. 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 about 56 of the most magnificent colors. The
Philadelphia gas company is making arrangements 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 so precious that a pound of wool dyed with
it sold for wiat 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 Ccntral America. Its
coloring 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 lake, a ‘‘lake ” being a com-
pound of a 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. Among the roots, the most valuable is
the madder, largely cultivated in France and other countries.
It is estimated that about ten millions of dollars are invested
in its cultivation. Before long, however, all this capital
must find another employment; for the chemist has suc-
ceeded in preparing artificially 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
to chocolate. Besides the color, madder contains sugar in
such quantity that most of tl:e alcohol in France is manu-
factured from it. When, therefore, madder ceases to be
cultivated, Frenchmen will have to get their whisky from a
different source. Alkanet and tuimeric are other examples
of roots, the latter furnishing us with test paper for alkalies

and for boracic acid. Among the woods, logwood, Brazil
wood and fustic are the most important. Their coloring
principles are extracted by boiling, in a vacuum pan or
closed vessel to which an air pump is attached. The air
being exhausted, the water boils far below its ordinary
boiling point by reason of the diminished pressure. By
this method there is no danger of destroying the colors
from too high'aheat. The same principle is applied to sugar
boiling, evaporating down our jellies, etc. A good example
of a bark is quercitron, which gives a brilliant yellow. Saf-
flower is the fruit of a species of thistle. This substance,
the professor remarked, has stood more in the way of hu-
man progress than perhaps any other, being the color with
which red tape is dyed. It is almost the only dye which is
‘“ substantive ” to cotton. Tannic acid, contained in nut
galls (the excrescences produced on a species of oak by the
sting of an insect), in sumach, etc., gives a black color with
salts of iron. Ink is also made from it. Most blacks, how-
ever, are made with logwood and acetate of iron or bichro-
mate of potash with the addition of some fustic, because
logwood alone gives a blue black. Indigo, which has already
been mentioned, is obtained by fermenting the leaves of sev-
eral species of the indigofera genusin water. A yellow li-
quid is produced, which absorbs oxygen and turns blue.
The indigo precipitates, and is sold in cakes. Woad is an-
other similar vegetabie blue, chiefly interesting from the
fact that the ancient Britons used it as a war paint to smear
their bodies with. .

Among the mineral dyes, we have a fine yellow made by
dipping the cloth first in acetate of lead and then in chromate
of potash. To make this orange, it is boiled in lime water.
A blue color is made by using, first acetate of iron and then
prussiate of potash. TUltramarine, which is now prepared
artificially 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
used in the same manner.

On distilling coal tar, the first, or light, portion contains
benzole, which by means of nitric acid is converted into nitro-
benzole or artificial 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 acid,
etc., aniline red, fuchsin, or magenta is ¢btained, 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 a 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 FOOD
AND DRINK,

The State Board of Health of Massachusetts publish in
their fourth annual report a number of very exhaustive
and valuable papers on important sanitary questions of the
day. These essays are from the pensof well known physi-
cians and scientists, and contain the newest and most reliable
information on the subjects of which they treat. As the ap-
proaching warm weather renders all matters relating to the
publichealth 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 author states that he was led to make the
necessary investigations from the fact of having a case
broughtto hisknowledge of the poisoning of five individu-
als by partaking of pistache 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 analyzed, and the presence of the
deadly poison was clearly determined.

Very little essential oil of bitter almonds is made in this
country, but it is largely imported. 1t 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 idea of the poisonous nature of the ordinary essential
oil may be gathered fromthe 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 prussic acid. One
drop is sufficient to kill a cat. It has a yellowish color, a
bitter, acid, burning taste and the odor of the almond ker-
nels in a high degree. Virey says that accidents occa-
sionally happen among children in Paris from their eating
freely of macaroons, which are sometimes too strongly fla-
vored with the substance. In 1871 one hundred and forty-
nine pints of the oil were imported to Boston. Of this quan-
tity, the author estimates that forty-nine pints were employed
for lavoring—equal t0 2,750 fatal doses. It may not be out
of place, he adds, to state what became of the other hun
dred pints, 5,500 doses;itall went to & manufacturer of pat-

ent medicine.
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NITRO-BENZOLE, OR OIL OF MIRBANE

is the result of the action of nitric acid on benzole, which is
one of the lighter products of the distilation of coal tar.
It closely resembles the above described substance, and hence
is called artificial oil of bitter almonds. It is principally
used in the manufacture of aniline colors and for scenting
soap and perfumery, and, on account of its cheapness, it is
employed to some extent by confectioners. Itis a very ac-
tive poison, eight or nine drops being sufficient to cause
death, and its vapor is also dangerous,

ARTIFICIAL FRUIT ESSENCES.

The compound ethers have been found to possess the odor
and flavor of certain fruits, and hence are largely substituted
for the genuine sirups and extracts. Butyric ether is pre-
pared by mixing butyricacid with sulphuric acid and alcohol.
The former acid is obtained by mixing decaying cheese with
grape sugar and chalk, and allowing fermentation to take
place. The ether dissolved ia another portion of alcohol
forms pineapple essence. Pelargonic ether is prepared by
digesting pelargonic acid with alcohol at a gentle heat. Pe-
largonic acid is the result of the action of nitric acid on oil
of rue. This ether with alcohol forms quince essence. Ace-
tate of amylic ether, a distilled mixture of fusel oil, acetate
of potash, and sulphuric acid, forms the essence of Jargon-
elle pears. Valerianate of amylic ether, made by the action
of sulphuric and valerianic acids on fusel oil, forms apple
essence. A mixture of acetate of amylic ether with butyric
ether gives banana essence. Other mixtures of ethers, mod-
ified by the addition of various agents, as nitrous ether,
acetic acid, camphor, tincture of orris, vanilla, the volatile
oils, result inimitations of the strawberry, raspberry, apricot,
currant, and other flavors. T'aken into the stomach in an
undiiuted form, these compounds would be highly danger-
ous; but as in confectionery they are largely mixed with
other substances, their noxious effects are much lessened.
Children are more susceptible to their influence than adults,
and have been known, aftereating candies with liquids with-
in, to become seized with alarming sedative symptoms re-
quiring prompt medical treatment. Theseartificial essences,
though employed to a great extent for flavoring soda water,
are rarely used by reputable druggists, though the latter all
agree in substituting citric or tartaric acid 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 deleterious in an occasional suramer beverage. Sar-
saparilla sirup, sold by street pedlars of soda water, is gen-
erally innocent of the root, being nothing more than molass-
es and water flavored with oil of anise. Cochineal is gener-
ally added to give sirups an attractive color.

SPURIOUS ALCOHOLIC LIQUORS.

The most important part of Dr. Oiiver’s report is under
the above heading, and it exposes theabominable 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-
tion of these liquid poisons, which he says will save hun-
dreds of dollars to those in the business. We select a few
of these recipes at random, from a long array: New York
W hisky.—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. Portwine.
—For forty gallons. Port wine ether, four ounces; aromatic
tincture, eight ounces; tincture of rhatany, eight 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 half
poor whisky, and the latter 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 a beverage as sweet cider is counterfeited
by water with a little cider flavoring, brown sugar, and yeast.
The manufacturer, with an impudence which borders closely
upon the sublime, remarks that thes= doses ‘‘improve very
much by age.”

TARTARIC ACID AS A SUBSTITUTE FOR FRUIT

is put up in boxes and sold as “ fruitina.” “ One package,”’
says the maker’s circular, “ makes twenty-five pies or sixteen
pounds of jelly. Twenty-five pies for thirty-five cents.”
As might be imagined, it is endorsed by forty female names,
the owners of which are principally boarding house keepers.
Some of the prescriptions for its use are refreshing; for in-
stance: ‘‘ To make lemon pie: Pare and boil a turnip, add a
teaspoonful of fruitina and a cup of sugar; season and
bake.” A quantity of common starch, fruitina, flavoring
matter and sugar makes ‘‘ a delicious jelly,” and a wonderful
mixture of the acid, molasses, milk, eggs, crackers, and
spice undergoes some incomprehensible change in the oven
which transforms it into a ¢ pumpkin pie.” Tartaricand
citric acids, even in considerable quantities, may be swallowed
without fatal results, and, dissolved in water, form a refresh-
ing drink in fevers; but it is a cheat to use either of them as
a substitute for fruit in domestic economy, and it is not un-
likely that they may do harm if partaken of too freely.

As regards the opinion that strychnin is wsed to impart a
bitter flavor to ales and beers, the writer considers it errone-
ous. English imported ales are absolutely pure, a fact de-
termined by careful analysis of samples from different brew-
eries throughout the kingdom.

A PLANT has been discovered in Angola, Africa, so sensi-
tive that it closes its leaves at the mere sound of a footfall,.
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Oarrespondence.

The Atlantic Disaster.
To the Editor of the Scientific American :

The late lamentable disaster and sacrifice of life off the
coast of Nova Scotia must render it painfully evident to the
public, and particularly to those acquainted with the sea,
that the present system of saving life from shipwrecks by
means of the boats usually carried for that purpose is almost
useless; and I quite coincide with the views expressed in a
recent article in your valuable paper as to the desirability of
the scientific world discovering some effectual and reliable
life preserver at sea, which shall be capable of rapid mani-
pulation and render sea voyages less fraught with such fear-
ful danger and anxiety to ship passengers as the late exam-
ples of the Northfleet and Atlantic are justly calculated to
inspire. I have been a passenger on the ocean several times
during my life, and can readily understand the awful ditfi-
culties that have to be contended with in rescuing human
beings from shipboard in the face of fire, rock or tempest.
In such cases, which generally occur at night, all is darkness
and confusion; and, with the exception of a few whose minds,
accustomed by training to the sea, comprehend the situation
at once and do their duty nobly, all lose their presence of
mind and, in their frantic efforts to escape, only hasten their
destruction.
attempts made to lower the boats carried by theship 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
leaving 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 meet with
the approval of the nautical world, who are alone capable of
judging as 1o its character, I shall be happy to furnish full
particulars of my proposed plan; if condemned, I 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 a raft, say
100 feet long from the stern by 45 feet wide, according to the
length 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 supporiing 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 case of accident, I propose to launch it, by simple,
powerful, rapid and efficient gearing, from the stern of the
ship into the sea.

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

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

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

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

It is not my intention, in this short letter, to describe how
I propose to secure the raft (when not in use) to the deck on
which it is to be placed, or the manner of launching the
same, or to meet the many 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, serious as they may appear at first sight, are mere
matters of detail which can be easily overcome, and which I
am prepared to meet. In case of its adoption, alterations
would necessarily have to be made in the disposition of the
stean gear of a ship; but the importance of the subject is
such that no expense should be spared ; and these alterations
once made, my proposed raft would form the safest, simplest
and most efficient life preserver at sea ever invented.

I beg to inclose my card and tosolicit the interest and sup-
port of the scientific world in developing my invention.

Toronto, C. W, EpwaArD W. FUurreLL, C. E.

Girdled Trees,
T the Editor of the Scientific American:

In your issue of April19, I find an article headed ‘“ A Cure
for Girdled Trees,” in which a system is shown by which to
unite the bark below and above the wound by the use of
scions of last year’s growth of wood. In my home, the rav-
ages of field mice and rabbits in winter make it a very com-
mon matter tohave the young trees in our fields and orchards
girdled, and the system shown has been tried, but without
the best of success, the winds causing the tree to be so
shaken as to loosen the scions and prevent the connection
from forming between the old bark of the trees. ‘‘ Neces-
gity, the mother of all inventions,” caused me to adopt a
plan by which all the evils in your system are overcome, and
almost perfect success attained ; and as the matter may be of
interest to many of your readers, I will describe my system.
When a tree is entirely girdled, I cut out, on either side of
of the stock fixed upon, a space large enough to admit in a
limb from } inch to 2 inches in diameter, according to the
size of the tree, fitting in the parts of the limb to meet the
bark both above and below the wound; then with nails suf

In such cases, also, time is so short that the

ficiently large, I nail the limb into the tree stock, fastening
it securely, using two or more nails, placing three or four
of these limb jointers upon each other, according to its size.
‘When this is done, I bank up with soil sufficient to cover the
connections, which will be all-sufficient.

In case the wounds should be too high forbanking, a mix-
ture of clay and cow dung can be used, being held in place
by a canvas covering securely nailed in the tree. This sys-
tem can be used up to the middle of July.

Tuckerton, Pa. ADAM DEYSHER.

The Proposed areat Felescope,
To the Editor of the Scientific American :

The limits of size, with our present machinery, are nearly
reached by Lord Rosse’s six foot, the Melbourne four foot
reflectors, and the large silvered glass mirrors of Foucault
and Draper; but reflectors are inaccurate and unwieldy.

The world’s great lenses comprise at present, to the best of
my recollection, a twenty-nine inch, twenty-eight feet focus,
by Merz, of Munich, Bavaria, not tested by experts; a
twenty-four inch 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 eighteen inch, by the same maker.
The two latter are, perhaps, the best object glasses in ex-
istence. The life time of an artist optician would hardly
suffice for the slow and toilsome process of correcting, for
chromatic and spherical aberration, a single pair of huge
lenses, say, six feet in diameter, even if we could obtain the
glass. We must, therefore, to make any decided advance in
space-penetrating power, divide up our “telescope 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 constructing a composite telescope
of any required power, which presents no difficulty except
the cost.

The unit of construciion 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.

Supposing 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 tunnel pointing to
the pole, 80 feet in diameter 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 pieces of the great telescope, & 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
batteries and wires foradjusting 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
pendulum 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 and its electro-magnets, 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 coated on their front surfaces with
platin-iridium from the Oregon iron sands, polished toretlect
nine tenths of the incident light.

To find a star with our telescope, one has only to move a
pointer forward on a telegraphic dial, for the difference be-
tween the star’s right ascension and the local sidereal time.
Each mirror turns on its polar axis,moved by an endless screw,
as is the type wheel of the stock printing telegraph, by its
ratchet wheel and electro-magnets. At another touch of an
index on a second dial, indicating declination above or below
the celestial equator, the star flashes into the field with over-
powering brilliancy. Touch an index on a third dial, and
the mirrors are all clamped and will follow the object round
and round the world, and have it yet in view at its third
rising.

Such a telescope could be built in fifteen years for inside of
fifty millions of dollars. If every part could be kept at a
uniform temperature, or compensated, it would enable us to
contemplate the moon as from a distance of two miles.

According to the nebular theory, as the outer planets are
the oldest, their inhabitants, if such there be, must have de-
veloped a civilization far superior to ours. The chief value
of such a telescope would be to assist in opening communi-
cation with them by means of the ordinary Morse nightsignal
flashes, so that we may learn from their experience instead
of slowly evolving the arts and sciences for ourselves.

New York city. 8. H. MEAD, JR.

To the Editor of the Scientific American:

I am greatly pleased to see that there are so many would-
be stockholders in the telescope stock company, but the com-
pany is nct started yet, and so no one knows where he can
send his ten dollars. Being the one who started the project,
I claim theright to propose some rules, and also to nominate
some officers, providing that they meet with the approbation
of those who are also interestcd; and I propose Mr. O. D.
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Munn as our president, and Mr. Peter Cooper as our treas-
urer, both gentlemen being 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 nomination
will be approved of ; for if these gentlemen accept 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 let us build ourselves a
lasting monument that will be useful as well as ornamental.
A million dollars appears to be a lJarge sum, but it will be
nothing more than Peter’s pence among so many.

I propose that no stockholder shall hold more than twenty
shares, so that we small fishes may not be swallowed up by
whales; and I hope that all those who are in favor of these
nominations will signify their acquiescence if the BCIENTIFIC
AMERICAN.

Let us hurry up matters, as there is not much time between
now and 1876. AN OLD MECHANIC.

Hudson, N. Y.

To the Editor of the Scientific Amertcan ¢

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

Hockanum, Conn. F. C. VIBERT.

To the Editor of the Scientific American !

I go in for the million dollar telescope. 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,
I 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-
lating the instrument, with the aid of the Nautical Almanac,
clock and micrometer, was far greater to me than that of
simply gazing at the starsor nebulee. 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 uninitiated with silence,uncovered heads and light steps,
but—Hands off! J.H. P.

A IMysterious Noise,

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 and saw the dry, brown leaves gradually curling
open, moving like littleautomata ; ene, opening, would touch
another, and that in turn rolled open, with the peculiar
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 accelerate their movement, I stamped
upon the ground, and immediately the whole garden seemed
alive with motion. The occurrence seems of small account,
but it illustrates in a perfectly natural way the force and
effects of variations in temperature.”

Utilization of Slag.

Mr. Woodward, of Darlington, has patented, says 7'he
Builder, a plan for manufacturing bricks from scoris, and
the system is now at work at the Eston works of Mr. Thomas
Vaughan. The slag is taken as it comes from the blast fur-
nace. It runs into a series of molds, placed at regular inter-
vals on a revolving table. After being removed from the
molds, the bricks are thrown into a kiln or furnace close at
hand, where they are annealed; and afterwards they are
used in any ordinary structure for which clay bricks are suit-
able. The fracture is said to be close and firm, and they are
capable of resisting an Intense heat. So far as strength is
concerned, they will withstand a crushing force of 3 to 4 tuns
per cubic inch, or four or five times more than that of com:
mon bricks. The scoriee brick remains unaffected by ex-:
posure to the atmosphere, it is said, but this does not ac-
cord with what has been said of slag (used for roads) which
is said to contain sulphur, and to be Jiable to disintegration.
This should be disproved, if possible, of the bricks. There
is a considerable loss by breakage, but once solidified they
are as hard as granite. It is calculated they can be made
for 8s. per 1,000, or even less, whereas ordinary bricks cost
20s. and upwards per 1,000. A new company has been
formed, on the limited liability principle, to work Mr.
Woodward’s patent, and they have acquired the right to the
slag of all the blast furnaces on the Tees, including those
above and below Middlesborough.
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F¥16. 1.—THE PHENIXVILLE BLAST FURNACES.,

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

F1e. 6.—BOILING FURNACE.

one of considerable public interest, and hence we extract
from an album of designs, recently published by Messrs.

|

Clarke, Reeves & Co., the well known iron bridge builders,
the accompanying engravings and description, deferring, to a
subsequent article, illustration and notice of some of the most
remarkable structures constructed at the extensive estab-
lishment of the above firm.

The Pheenix Iron and Bridge Works are located in Phee-
nixville, in the Schuylkill Valley, Pa., and were founded in
1790. At the present time over fifteen hundred hands are
constantly employed, and the establishment is probably the

F16.8.—DUMPING ORE AND COAL INTO BLAST FURNACES.

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

Our illustration (Fig. 1) represents the blast furnaces.
Hither, the ore, with coal and a flux of limestone, is carried,
piled in, and subjected to the heat of the fires, driven by a
hot blast and kept burning night and day.The iron, as it be-
comes melted, flows to the bottom of the furnaces, and is
drawn off below in a glowing stream. Into the tops of these
great fiery caverns, the ore and coal is dumped, being raised
by elevators (Fig. 2) operated by
a blast of air, and then thrown
in by the men, as shown in Fig.
3. Theblast for the furnace is
driven by two three-hundred
horse power engines, and is heat-
ted by the consumption of the
gases evolved by the material
itself.

The engineroom, with its giant
. machines, forms the subject of
our fourth engraving. Twice
every day the furnace is tapped,
and the stream of liquid iron
- flows out into molds formed in
- the sand, making the iron into
. pigs (Fig. 5). Next follows the
boiling process, the furnace be-
ing an oven hested to an intense
heat by a fire urged with a blast
(Fig. 6). Thetast ironsides of thefurnace are double, and a
constant circulation of water is kept passing through the

chamber thus made, in order to preserve the structure

from fusion by the heat. The inside is lined with fire

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 with molten iron. The puddler
constantly stirs this mass with a bar let
through a hole in the door, until the iron
boils up or “ ferments,” as it is called.
This fermentation is caused by the com-
bustion of a portion of the carbon in the

only one in the world where the crude iron-ore, fresh from

iron ; and as socn as the excess of this is
consumed, the cinders and slag
sink to the bottom of the oven,
leaving the semi-fluid mass on
the top. Stirring this about,
the puddler forms it into balls
of such a size as he can conve-
niently handle, which are taken
out and carried on little cars,
Fig. 7, made to receive them,
to the squeezers. In the latter
(Fig. 8) the ball is placed and
forced with a rotary motion
through a spiral passage, the di-
ameter of which is constantly
diminishing. The effect of this
operation is to squeeze all the
slag and cinder out of the ball,
and force the iron to assume
the shape of a short thick cylin-
der, called a bloom. This pro-
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rolling. The rolls (Fig. 9) are heavy cylinders of cast iron
placed almost in contact, and revolved rapidly by steam
power. The bloom is caught between these rollers and
passed backward and forward until it is pressed into a flat
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 again in a furnace, and re-rolled. Af-

Fie. 2—ELEVATOR,
ter going through this process they form the bar iron of comn-
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 various
parts pass having grooves of the form it is desired to give
to the pieces. These rolls, when they are driven by steam,
obtain this generally from a boiler placed over the heating
or puddling furnace, and heated by the waste gases from the
furnace. This arrangement was first made by John Griffie,
the superintendent of the Phcenix iron works, under
whose direction the first rolled iron beams over nine

F1e.8.—ROTARY SQUEEZER
inckes deep that were ever made were produced, at these
works. The process of rolling toughens the iron, seeming

Fig. .—CARRYING THE IRON BALLS.

to draw out its fibers; and iron which has been twice rolled is

considered fit for ordinary uses. For the various parts of a

bridge, hewever, where great toughness and tensile strength

cess was formerly performed by
striking the ball of iron repeat-

edly with a tilt hammer.

The bloom is now reheated
and subjected to the process of
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. 9—~THE ROLLS,
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as well as uniformity of texture, are necessary, the iron is
rolled a third time. The bars are therefore cut again into
pieces, piled, re-heated, and rolled again. A bar of iron
which has been rolled twice is formed from a pile of four-
teen separate pieces of iron that have been roiled only once,
or ‘‘muck bar,” as it is called; while the thrice rolled bar is
made from a pile of eight separate pieces of double rolled
iron. If, therefore, one of the original pieces of iron has
any flaw or defect, it will form only a hundred and twelfth
part of the thrice rolled bar. The uniformity of texture
and the toughness of the bars which have been thricerolled

Fi16. 10.—COLD SAW.

are so great that they may be twisted, cold, into a knot with- |

out showing any signs of fracture. Thebarsof iron, wheth-
er hot or cold, are sawn to the various required lengths by
the hot or cold saws, shown in the illustrations, Figs. 9 and
10, which revolve with great rapidity.

For the columnsintended to sustain the compressive thrust
of heavy weights, a form of the firm’s own design is used in
this establishment, to which the name of the Pheenix col-
umn has been given. They are tubes made from four or

not exceed a certain maximum, usually fixed at ten thous-
and pounds to the square inch. As the weight of the iron
is known, and its tensile strength is estimated at sixty thous-
and pounds per square inch, this estimate, which is techni-
cally called a factor of safety of six, is a very safe one. In
other words, the bridge is so planned and constructed that,
in supporting its own weight, together with any load of lo-
comotives or cars which can be placed upon it, it shall not
be subjected to a strain of over one sixth of its estimated
strength.

Fie. 11.—HOT SAW

After the plan is made, working drawings are prepared
and the process of manufacture commences. The eye bars,
when made, are tested in a testing machine at double the
strainc to which, by any possibility, they can be put in the
bridge itself. -The elasticity of the iron is such that, after
being submitted to a tension of about thirty thousand pounds
to the squareinch, it will return to its original dimensions;
whle it is so tough that the bars, as large as two inches in
diameter, can be bent double, when cold, without showing

from eight sections, rolled in the usual way and riveted to-
gether at their flanges (Fig. 12). When necessary such col-
umns are joined together by cast iron joint blocks, with cir-
cular tenons which fit into the-hollows of each tube.

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

\

F1e. 18. FURNACE AND HYDRAULIC DIE.

joined together, and 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 as die forging. The bar is heated to a white heat;
and under a die worked by a hydraulic pressure (Fig. 13),
the head is shaped and the hole struck at one operation.
This method of joining by pins is much more reliable than
welding. The pins are made of cold rolled shafting, and fit
to a nicety.

The general view of the machine shop (Fig. 14), which
covers more than an acre of ground, shows the various
machines and tools by which iron is planed, turned, drilled,
and handled as though it were one of the softest of mate-
rials. By means of this application of machines, great ac-
curacy of work is obtained, and each part of an iron bridge
can be exactly duplicated if ne-
cessary. This method of construc-
tion is entirely American, the
English still building their iron
bridges mostly with hand labor.
In consequence algo of this me-
thod of working, American iron
bridges, despite the higher price
of our iron, can successfully com-
pete in Canada with bridges of
English or Belgian construction,
The American iron bridges are
lighter than those of other na-
tions, but their absolute strength
is as great, since the weight
which is saved is all dead weight,
and not necessary to the solidity
of the structure.

Before any practical work upon
the construction of a bridge is
begun, the dataand specifications
are given,and a plan of thestruc-
ture is drawn, whether it is for
a railroad or for ordinary travel,
whether for a double or a single
track, whether the train is to pass
on top or below, and so on. The
calculations and plans are then
made for the use of such dimen-
sions of iron thatthe strain upon
any part of the structure shall

A,
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any signs of fracture. Having stood these tests, the
parts of the bridge are con-
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ways caused by an ill-fitting shoe. So long as a lsvel shoe
rests evenly upon the proper bearing surface of the foot, no
corn can occur, but when the surface of either foot or shoe
is irregular, then the most prominent point of contact is
pressed upon unevenly and bruised. A corn is a bruise and
nothing more, save that usage has confined the term to bruis-
es of one part of the foot—the angle of sole between the
wall and bar. This part of the foot is most liable to injury
by uneven pressure, because it is in relation to the termina-
tion of the shoe. If the end of theshoe does not reach the
extremity of the heel, it forms a point upon which the yield -

—

Fie. 12—RIVETING A COLUMN

ing horn is pressed at everystep. 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 carefully fitted. By way of avoiding corns, it is the
common practice of many farriers to ‘‘ ease the heel of the
shoe,” that is, to so fit it that the last inch of the shoe takes
no bearirg on the foot. A space is thus left between the
shoe and foot in which one might place a penny piece. This
is one of the greatest evils of shoeing, for not only is an

sidered fit to be used.
‘When completed, the parts
are put together or assem-
bled, as the technical phrase
is, to see that they are
right in length, etec. (Fig. 15).

/ 1
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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-
dred feet, equal to six railroad tracks. It has three spansof
one hundred and ninety-seven feet and two of one hundred
‘and thirty-seven feet, with seven trusses.

Corns in Horses.

There is a wide-spread fallacy that corns usually depend
upon some peculiar form of foot, and that with such feet
they are, like coughs and colds, almost unavoidable even
with the best management. The truth is, that corns are al-
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Fi6. 14—~VIEW OF MACHINE SHOP
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F16. 15.—ASSEMBLING BRIDGE UNDER SHED

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. Inmstead of preventing corns, it is a com-
mon cauge, and why it should be so will be understood when
we say thatthe 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
to an 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 shod, depending of course upon the de-
gree of pressure existing. In some cases, however, a corn
is the cause of lameness after a shoe has been on for a month
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 feet
are most commonly affected, because
the shoes for them are always fitted
closer on the inside than the out,
and hind feet are hardly ever af-
fected, because the shoes for them
are always fitted long and wide.

Let us repeat, a corn is simply a
bruise, similar in every way to a
bruise of our nails, There is in.
jury to the sensitive parts, followed
by discoloration of horn. When a
horse is lame, if on removing the
shoe and gently trying the foot all
round with the pincers, tenderness
is shown at the heel, we suspect a
bruise or corn. The farrier would
at once cut away the horn at the
part until he saw it discolored, and
then wculd say he ‘“had found a
corn.” Imagining this discolored
horn to be the offending substance,
he would proceed to remove it, lay-
er after layer, until he reached the
sensitive and now bleeding tissues.
‘We need hardly point out the ab-
surdity of thispractice. The stained
horn is simply a sign of injury to
the sensitive foot, and the removal
of this horn, while it does no good
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to the bruise, leaves the foot miserably weak for weeks or
perhaps months. What would be thought of a surgeon,
who, because his patient had a discolored nail, the result of
a bruise, proposed to remove the stained horn and lay bare
the sensitive tissues? No medical man would do such a
thing, and no patient would permit it. Yet veterinary sur-
geons and farriers follow this practice on the horse’s foot,
and horse owners assent to it. The result is, that corns as-
sume a fictitious importance, and the heel, robbed of its
horn, is liable to fresh injury for a long time.

‘We may be told that the horn is removed so as to release
any matter formed as the result of inflammation. It is cer-
tainly a plausible excuse, but not a trueone. A professional
man should be able to diagnose the presence of matter with-
out injurious explorations, and matter is never present un-
less a horse is worked for two or three days after theappear-
ance. Inabout 80 per cent of the cases in which a farrier
professes to have let out matter, he has uimply let out a
straw. colored effusion which would have been naturally re-
absorbed in a day or two after the cause of injury—the shoe
—had been removed. The remaining percentage of corn
cases show matter because from negligence or ignorance the
shoc has been allowed to remain on the foot, continuing the
injury, and thus set up active inflammation.

The rational treatment of corn ia to remove the shoe, and
foment the foot with warm water—in other words, to re-
move the cause of injury, and help nature to reabsorb any
effusion. If matter forms, it must be thrown off. Nature
does this through an opening at the top of the wall, between
hair and hoof; man endeavors to do it by an opening through
the sole. Now, we believe in nature’s plan, and experience
show us that it is the best, if not the quickest, course for the
horse’s foot. Warm fomentations facilitate this course,and
therefore the treatment we have suggested is applicable to
all stages. This treatment does not injure the hoof, and a
cessation of pain, and consequent 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 is left without any support. It is too
weak to properly sustain weight; if. it rests upon the shoe it
is pressed either inwards or outwards, and the recently in-
jured parts are again hurt. Thus, and thus only, it is that
the existence of corns can be said to predispose a horse to
their recurrence. A corn is only a temporary accident,like a
bruised finger ; the one is just as likely to recur as the other.
If a horse remains lame over a 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 corns is worse than the disease.
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 a
speedy cure. Remember that a corn is only a bruise of a
horn-covered part. Treat it as you would your own finger
under similar circumstances, and very little trouble will be
entailed.—Land and Water.

PATENT OFFICE DECISIONS.

THE DISINTEGRATING FLOUR MILL PATENT.—CARR 08. DAVIDS,

[Appeal froin the Board of Examiners-in-Chief in the matterof the inter-
ference between the appiication of Thomas Carr, of Bristol, Eng., and the
patent of G. B. Davids, of Baltimore, Md., granted December 14, 1éw, for a
disiategrating mill.]

LeaGorTT, Commissioner:

It 18 proved and admitted on the part of Carr that Davids made his inven-
tion in September, 1858. Carr obtaincd a patent for his inventionin Eng-
land, which was enrolled April 6, 1869. He introduces testlmon{ to show
that he made the invention in England long bzfore that date, which testi-
mony has been ruled out by the Examiner of interferences and the Board,
in conformity with the established practice of the courts and the Oftice.
(See Howe vs. Morton, 1 Fish., 595; Brooks vs. Norcross,2 Fish., 661; Bain
vs. B, np&.. d) 222; ex parte Jno. Cochrane, Com'rs D. 1869, p. 60;

is, 0. G., vol.2, p. 224,

Morse, .
Tucker vy. Dav! .2, 3 .

Idonot find sufficient ground in the argument presented in hchalf of Carr
fora depsrturc from this practice. The statute 1s explicitin declaring that
an{ inventornay obtain a patentforhis invention,provided it has not been

atented or described in a %-lnned publication in a foreign country before

he date of hisin vention. Davids madc the invention before it was 80 pat-
ented or described, and his right to a patent is clear.

No cvidence of the date of an invention in a foreign country, other than
that of a patent or a description in a printed publication, ever has been or
can be received under the law. Inventions abroad are ignored by the stat-
ute until made to appear through one or the other of the channels named.
Theretore Carr did not make the invention in contemplation of law till he
patented it, April 6, 1869, and Dasids preceded himn. ithout the light of
coatrolling precedents, 1 should be unable to place any other interpretation
upon the statute than that which constitutes thc established practice of the
Office in like cates.

The decision of the Board is afirmed.

DECISIONS OF THE COURTS.

United States Circuit Court,~~=District of California,
Ninth Judicial Circuit,

IMPORTANT DECISION CONCERNING THE RIGHTS OF ASSIGNEES OF PATENTS.—
PATENT EGQ CASE.—DAVID MCEAY 8. JOON B. WOOSTER ¢t al.

[In Equity.—Before Sawyer, Judge.— Decided April 7, 1878.)
SAWYER, Judge :

On February 26,1867, a patent was duly issued to J. L. and G. W. Stevens,
of San Francisco, for an** improvement in cases for transporting eggs.’’

In Aufust,, 1872, said patentees, by deed, granted and assigned to H. F. Bil-
lings, o Chlc.ggo, in the State of [llinols, ** for, to, and in all the Statesand
Territories of the United States ecast of the Rocky Mountains, all the right,
title, and intercst which they, the said John L. aud George W, Stevens, ha.
inand to the said letters patent, and the invention as secured to them by
said letters Pntcnt. and all their r'lghu. liberties, privileges, and franchiscs
which they had or might acquire by or under the said letters patent,” which
sald decd was duly recorded. Since eaid assignment, said Billings has
erected « manufactory for said patent cases for the transportation of eggs
at Chicago, in the State of Illinofs, and has manufactured, in accordance
with the specifications of said patent,and he still continues to manufacture
ssid cases; and he has sold and continues to sell the same * to the public, or
to whoiusocver desires or desired to purchase them, without anyreltrlcdon
or reservation whalsoever.

On the 1ith of October, 1872, sald J.L.and George W. Stevens made a sim-
{lar transfer of all their right, title, and interest in said patent and inven-
tion,in and to all the States and Territorieslying west of the Rocky Moun-
tains,to the complainant, David McKay, who thereupon entered upon the
man ufacture of said patent cases at San Francisco, and he has ever since
continued to manufacture and sell the same for use in that portion of the
United States lylng west of the Rocky Mountains.

The d ts are commission merchants doing business at San Fran-
cisco, receiving goods consigned by merchants castof the Rocky Mountains
and sel.ing the same on conmission. M. Evans & Co. are merchants doin,
business at Ames, in the State of Iowa, and a part of their business 18 deal-
ng in eggs. Sald Evans & Co., between the 17th of October, 1572,and the
filing of the bill in this case, purchased in the usual course of businessat
Chicsgo, of said Billings, * without any restriction or reservation on his
gnrt. a number of said patent cases manufactured by him as aforesaid, filled

hem with eggs in the State of Iowa forthe purpose of transportation, and
shipped themn 8o filled with eggs to defendants at San Franclsco, who re-
ceived them and sold the eggs on cowmmission in the regular course of their
business as commission merchants.

The use of the aforesald cases in the transportation of e from the
Rocky Mountains to San Francisco {s the infringement complained of; and
the threatened continuance of the practice,and further use and sale of the
cases 80 received, the injuries sought to be restrained. Numerous other
parties are engaged in similar traneactions.

Under the view I take, the only question necessary to determine seems to
be precisely the same decided by Shepley, Circult Judge, in A vs.
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Burke, 4 Fisher's Patent Cases, 393, namely: “ Does the purchase of a pat-
ented article, law/ully manufactured, and zold without restriction or condi-
tion, within his territory by the territorialassignee of a patentright, convey
to the purchaser the right to use or sell the article in another territory for
which another person has taken an assignment of the same patent 2*

The learned judge answers the question in the atirmative. Thisis the onl
case I have found 1n which the precise question has ever been considered.
One would suppose that a question of so much importance, and 8o likely to
arise, would long since have been presented to the Supreme Court and
authoritatively determined, but it does not appear to have been done. Itis
insisted that the case cited 18 not correctly decided,and argued with a great
deal of force, that since Lockhart and Seeley, in that case, and Billings
this, only purchased the right of the patentees in a limited territory, they
did not themselves have the right to supply, either directly or mdlrectl{.
other territory than that purchased ; that their right only extended to ma!
ing, using, and vending to de used in the specific territory purchaged ; that
as they had themselves no right to use in other territory, their vendees could
acquire no greater right than they themselves owned ; that their purchase
of the right to a specific territor ly lnited their power to sell the
machine to be used in that terri or{ alone; that this limitation and restric-
tion 18 necessarily implied in the sale,even without any express stipulation
to that effect ; that the patent under the ifthsection of the act of Congress
of 1836 in terms gives the patentee *the full exclusive right and hiberty of
making, using, and vending to others to be used * the said invention through-
out the jurisdiction of the United States; that the eleventh section author-
izcs him to nlen the whole or gart of his interest for * any specific part or
portion of the United States ;” that when he assigna his entire interest for
a specified part, he assigns the right acquired under the fi.th section of
‘“making, using, and vernding to others o de used ” in that specific gart and
‘“to be used as well as to make and use in that part alone,” that, therefore,
when an assignee of a specific territory sells a machine in that territory, the
machine so sold is taken out of the monoyoly as to that territory only,
thcre being no power in the vendor to withdraw it from the monogoly as
to other territory in which he has no monopoly or control, and that he can
only dispose of his own share of the monopoly, or liberate therefrom to the
extent of his own interest therein. This, it is argued, {8 the reaconable con-
structlon of the law, and the contract of assignment of the right of the pat-
entee to a specific part of the territory authorized by the act. The conse-
quences of a different view are also urged in support of the position taken,
some of which. it 1s said, find a striking illustration in this case. 1hus, it is
rgued that, labor and materials being cheaper, and the other facilities for
eap manufacture being greater at Chicago than at San Francisco, the
atent cases for transporting egEn can be made at a cost 8o much lowerat

icago than at San Francisco, that the purchaser of the Chicago manufac-
ture could undersell the complainant in his own territory. Eggs also being
80 much cheaper east than west of the Rocky Mountains, large quantities
are there purchased and sent to these western markets. The transportation
' of the patent cases costs nothing, becauseit is necessary in shipping to use
boxes pr cases of some kind, and these require no more room than others.

The Ireight 18 paid on the eggs as merchandise, and the grcater security
against breakage and the improved condition of the eggs brought in thesc
cases more than compensate for their cost at Chicago. Those dealing in
eggs, therefore, can purchase these patent cases at Chicago, ship them with
eggs from any part of the United States east to parts westward of the

ocky Mountalas, and after dlsposlnﬁot their contents sell them at half
cost, or even give them away, and still make a remunerative profit on their
transactions. There is no use for the cases for return freight. Thusthe
entire market west of the Rocky Mountains, including nearly one third of
the territory ef the United States, can be wholly supﬂl cd, indirectly,
through middlemen, at prices less than it is possible to make the article for
here, by parties who have only purchased the territory east,to the utter loss
or ruin of those who have purchased and paid for the territory west of the
Rocky Mountains. So,again, it i8 said it may well be in the case of many
inventions that some particular localhity affords such facilities for cheap
manufacture that the whole United States may be supplied from ihat point
at rrlces that would defy competition inany other locality,so that it would
only be necessary to purchase the riﬁht for the territory on which the fac-
tory 18 located 1n order, through middlemen, to practically enjoy a monop-
ol{ of the whole country.

t i8 easy to see that the result of sugplylnz the whole country indirectly
through the merchant, who is usually the seller to the consumer, is precisely
the sane as though the maker himself directly sells to the consuner.

It must be confessed that these arguments are entitled to grave consider-
ation. Enough has been said in this, and in the case cited, to render it man-
ifest that great practical incorvenience may result from elther view.

In the absence of an authoritative adjudication, I should hesitate lon,
before venturing to dissent from a well considered decision of 8o learned,
experienced, and eminent a jJurist as Judge Shepley. But in this instance 1
can perceive no good for doubting the soundness of the l)ro osition
1aid down in the guarded form in which it 18 stated in the case cited.

An important question not discussed b,y the learned judge may, however,
arise as to when, or under what state of 1acts,a patented machine may be
regarded as ** law/ully * sold without resiriction or condition with-
in his territory, by the territorial assignee of @ patent right.”

In the case now under consideration it will be seen by reference to the
stipulated facts that the assignment to Billings was made in August, 1872,
while that to complainant was not made till October l’ollowlu%; f there i8
any conflict, therefore, in the rights claimed by the partics, the complain-
ant's assignment, so far as the conflict is conceined, being subsequent in
time, was taken in subordination to the prior grant to Billlngs—that {8 to
say, he could only take by his assignment what was left after villings’inter-
est had been carved out.” At the date of the assignment to Billings the pat-
entees were 8till the holders of the entire intcrest under the patent. fad
theyat that time, at Chic sold onc of the patented articles in question
without restriction or con lt.'lon. that undoubtedly would have been a law-
{,ul sale without restriction or condiuon, and the article 8o sold would Fave

een taken out of the monopoly, and the gurchucr. or any one deriving
title through him, would havebeen entitled to uee it till worn out in an
part of the United States. The ﬁltentec himself could not by a uubsequen¥
nulgnment of his patent have limited the right of the purchaser al e}'l.v
vested. The vendor being at that time entitled to the wliole monopoly for
the entire jurisdiction of the United States, it was competent tor him to
wholly emancipate the article sold by takiug the entire royalty for the use
in any part of the territory. And a sale without restriction or limitation
would work such emancipation. In such case any party subsequently pur-
chasing the right to any specific portion of territory would take that’ rrgm.
subject to the use of the machine 8o sold st any pofnt within the territory
Pnrchued. What the patentees could do with respect to one machine

hey could do as to any number of machines in existnce or to be brought
into existence. What the{ could do themselves they could by contract
authorize or convey the right to any other party to do. As the patcntees
themselves could luw/ully sell these patented articles at Chicago without
restriction or condition, 80 a8 toauthorize the purchasers, or those claimin,
under them, to use the machines anywhere in the United States, they coul5
counvey the right to Billings to lawfully do the same. This authority to
emancipate from the monopoly by an unrestricted sale was a part of their
“right,title,and interest ip the invention secured by the patent,” that could
e exercisedand enjo‘red at Chicago or other places east of the ck)
ountains as well as elsewhere. The assignment to Billingsis in the broad-
est terms. It is of “all the right, title, and interest which the said .John L.
and George W.Stevens had in and to the said letters gatenz. and all their
rights, liberties, privileges, and franchises which they had or might acquire
by or under said letters patent,” * for, to, and in all the States and Territo-
rl,;l of the United States east of the Iiocl':y Mountains.” There 18 no limnit-
ation of the power to vend witbhin the territory. The patenteecs could law-
fully make without restriction or condition, could use withot:t restrictinn
or condition, or could vend without restriction or co dition anywhere with-
in the specified territory, and all thelr rights they conveyed to Billings
without restriction cr condition, who thereupon stepped into the shoes of
the patentees as to the territorysold. Had they intended to limit the right
of vending * to vending to be used ’ by the purchasers within the territory
sold only, they should at least have 80 specified the intention, and by some
apt words restricted the right of use in the deed of assignment. This unre-
stricted assignment of the right to vend put it in the power of Billings to
Iauzfulgl vend the patented article within his territory without restriction
or condition,and thereby wholiy emancipaiefromthe inonopoly the articles
sosold. The complainant subsequently purchased his ternitory, and, what-
ever the terms of his grant, he could of course only obtain what was left of
the franchise or monopoly. As the patentees, after their sale to Billings,
could not object to sales by him without restrictions or conditions, their
subsequent assignee cannot object. The latter’s right 18 subject to the
right of Billings and those who have lawfully purchased without restriction
or condition from him. This is as far as itisnecessary to ﬁ° in thiscase, It
is unnecessary now to conslider the effect of an express limitation in the
deed of assignment of the right to vend for the purpose of use only within
the purchased territory,or how far the comglnlnnnt, being a subsequent
purchaser of territory, can lawfully vend without restriction or condltfon,
80 as to wholly em-ncfplte the article sold from the monopoly, and e'.able
:tele ‘urchn;%rl ﬁf the patented article of his manufacture to use it in the
ory o ngs.

It th:rye is any practical hardship in the construction adopted of the law
and contract under it, and it should turn out to be the correctconstruction,
then the patentee, when he desires to assign, must consider whether he can
afford to do 8o without restriction, and the subsequert purchaser, when he
wishes to buy, must determine whether he canafford ts do 8o with the bur-
den entafled upon his territory by a prior grant urlimited in the particulars
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Becent Qmevican and Soveign gatmtzf

Improved Extensible Ladder.

John C. Hearne and Duston Adams, Plcasant Hill, Mo.—This invention
consists of two ‘* lazy tongs * contrivances connectcd together at the mid-
dle joints of the bars by cross bars long enough for the ordin.ary purposcs
of the cross bars of a common ladder, the cross bars being connected, ncar
each end, by cords, which limit the extension of the lazy tongs frame, and
support the weight of the climber. The top cross bar is provided with
hooksorotherdevices for suspending the ladder, and a rope is attached to
and passed from the lower cross bar up over the top one, or through an eye
suspended from it, 8o that the ladder can be folded up out of the way by
pulling the cord down ; the ladder can be quickly lct down when required
for use by rclcasing the rope. The whole constitutes a convenientand ef-
ficient ladder for scuttles and the like, not frequently wanted for usc, and
where it will be out of the way when s» folded up.

Improved Turbine Water Wheel.

John C. Green, Flanders, N. J.—This invention is an improvement in tur-
bine water wheels, in which the objectionable fenture—the termination of
the wheclcase at the bottom flange, which renders it difticult to make the
Jjoint tight within the outer edge to prevant water leaking through the
flange at the holes for the bearings—is done¢ away with,andthe case 1s ¢x-
tended below the bottom flange, and a special flange 18 provided to rest on
the floor, support the wheel, and make a joint around thc discharge hole;
and this flange also serves to support the wheel 80 high as to prevent heavy
bodicsfrom being carried into the wheel. By this arrangement, it is
claimed, the water leaking through the flange at the holesfor the journals
willremainin the flume.

Improved Addressing Machine.

Francis A. Darliog, Fayetteville, N. Y.—This invention relates to an im-
proved addressingmachine, intended particulrrly for use of ncewspaper pub-
lishers and such other persons whose business requires them to send at fre-
quent intervals documents or mail matter to the same subscribers or per-
sons, whose interesu it is, tl.ercfore, to retain the address of such persons
in position for use in printing. The invention consists in the cmployment
of an cndless chain passing around a prismatic presser block, and having
the address or printing plates removably sccured to it by springiug their
ends into slots formed in the links of the same. The invention ulso con-
sists in hanging the chain around a dJdrum or wheel that is supported by a
sliding frame, and in forming a toothed segment enjzaging with opposite
ratchet whecls on the arbor of the lower chain holder or presser, for the
purpose of turning thesame onc quarter revolution at ench downward mo-
tionof the frame, and for retaining the same in position immovably during
the upward motion of the same.

Improved Door Bolt.

Adolrh Hofstatter, New York city.—This invention has for its objcct to
furnish animproved attachment for bolts, by thc usc of which it will be frc-
possiblc for the bolt to bc worked back and the door unfastcned from the
outside of said door. By suitable construction, when the bolt is pushed
outward 8o as tv bring its knob intu the spacc between the forward end ot
anopcncentral keeper and the rear end of a forward keeper, and a semti-
cylindrical plate has beea moved laterally upon the bolt 8o as to cover the
opening orslot in the central kecper, it will be impossible for the bolt to
be drawnback without first moving the plate to one sidc to uncover the
said slot and allow the knob to pass through it. Upon therearend of the
plate is formed a small projcction, waich, when the saidplate is adjusted
tocoverthe opening in the kecper, may be slipped into a notch in the for-
ward end of therear keeper, and which, when the said platc {8 moved to
uncover the said opening, may be slipped into a notch in thc rear end of
the open keeper, to prevent the said plate from getting out of place acei-
dentally when in either position.

Improvement in Recovering Tin from Waste Scrap.
Henry Panton, New York city.—The inventor proposes to utilize the tin
on scrap tinned plate cuttings, ctc., by recovering it by mercury amalgama-
tion. For this purpose hc cuts the chips into small pieces and places them
in a revolving cylinder, into which a shower of mercury is constantly fall
ing. Besides the method of recovering the tin, the patent covers a process
of converting the remainder scrap iron into steel,as well as the cylindrical
apparatus already described.

Improved Folding Chair,

Asahel C. Boyd, Worcestcr, Masa.—The invcntion consists in forming
each front leg and superposed arm in a single side piece that s reverscly
curved at its oppoeite ends. It also consists in providing the side pieces
with a round that serves tue double purpose of a connccting pivot for the
links and a rest for the upper ends of the legs.

Improved Car Dumper.

Owen M. Avery, Pensacola, Fla.—The invention coasists in dumping a
car on the side by means of rocking beams pivoted to the middle of a bev-
cled bolster. It also consists in a peculiarly constructed and operated
shifter, by which the rock beam is made to pertorm its intended function.
It also consiste in a locking dcvice applicd at each end of the shifter. It
also consists in a double notched lock bar applicd to the middle of the
shifter. It also consists of means for throwing the linc of gravity from the
median line of the truck and to that side of the car on which the load 18 to
bedumped. It aleo consists in a peculiarly simple and convenicnt mode of
coupling car dumpers together.

Improved Fertilizing Material.

James Whitehill, Frederjck, Md.—The invention consists in grinding or
reducing limcstone to a granular statc 8o thut it will pass the drill evenly
andmay be applied in small quantitiez with as great effect as in large quan-
titics. Thus itis sold in packages, air tight or approximately 3o0.

Improved Vacuum Pan.
Dr. Aurclius P. Brown, Uppcrville, Va.—The invention consists in a
thod of prod and maintaining a v in the densing cof) of a
vaporizing apparatus whereby the continucd action of an air pump
(although one maybe used to start it,1f desircd) is rendeied entirely unneces-
8ary, 2nd a great saving is thereby produccdin the ordinary process of distil-
lation.

Improved Horse Collar.

‘Willilam Guilfoyle, New Yeork city.—The object of this invention 18 to con-
struct a horse collar which net only is stronger, cheaper, and more durab.e
than those at present in use, but protects, also, the neck of the horse against
scalds and bruises caused by the unduc pressure of the collar. This inven-
tion {8 intended to obviate these defccts by strengthening the leather part

lnﬂl‘::ne(%. There must be a decree for defendants. Let the bilibe dt
with costs.
Holland & Spencer. for compleinants.

Churchill é”bumm, for defendante.

NEW BOOKS AND PUBLICATIONS,

TEXT BOOK IN INTELLECTUAL PHILOSOPHY FOR SCHOOLS
AND COLLEGES, containing an Outline of the Science and
an Abstract of its History. By J. T. Champlin, D. D.,
President of Colby University. Price $1.50. Also, by
the same author : CHAPTERS ON INTELLECTUAIL PHILO-
SOPHY, designed to accompany the above. New York
and Chicago: Woolworth, Ainsworth, & Co.

These two treatises are lucid and well written exponents of a branch of
study which deserves more attention than it usually receives. The object
for which they are written is carefully kept in view by the author, who has,
throughout, abstained from dering into the higher metaphysics. To the
“Text Book " {8 added an appendix, containing questions on each section
of the work, which will be valuable both to teachers and puplls.

PHaILOSOPHY OF RHETORIC. By John Bascom, Professor of
Rhetoric in Williams College: Author of “ Aesthetics, or
the Science of Beauty,” Price $1.50. New York and
Chicago: Woolworth, Ainsworth, & Co.

This is a valuable essay, written in an agreeable style which makes it ac
ceptable to the general reader as well as to the student. There is much
thought in small space in Professor Bascom’s writings; and the work now
before us is written in a very terse and expressive manner.
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with a metallic shoulder piece having a projecting rim, by which the usual
hames are dispensed with and the strain on the collar distributcd over the
wholesurface, protecting not only the neck of the horse, but also furnish-
ing a stronger and more durable collar. Suitable trace hooks are applied to
the metallic covering and connected by a strong wire picce, with rings
attached to hold the harness together.

Improved Convertible Frcight Car.

William Worsley, Little Falls, N. J.—The inveution consists in V shaped
detachable sections applied to the floor of a grain car, to glve the necessary
pitch to the bottom, and a nozzle combined with a swiveled elbow spout, so
that the grain may be discharged on either sidc of theear from the same
nozzle.

Improved Hose and Pipe Coupling.

Theodore E. Button, Wsterford, N. Y.. assignor to himself and L. Button,
of same place.—Th« invention consists in the iinprovement of pipe or hose
couplings. The joint Where the two pipes are connccted may be cither
ground or packed. A nut,made in two parts, has each part hinged to a
swivel working on one pipe. The other pipe screws into this sectional nut,
whichdraws the pipes together. The two parts of the nut arc held together
by a ring which 1s made to fit the conical surface of the outside of the nut.
The tuper of this surface must be suficicnt to allow the ring to be easily
pulled off. The ring is provided with lugs to which are attached chaina
which are made fast to some fixture. Now, by a slight movement of either
the coupling or the fixture, the ring is pullcd off and the coupling discon-
nected. Each pipe is provided with a pressure valve. When the pipes are

connected these valves are open; but when the pipes are scparatcd, they
close automatically or by the pressurc.
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Improved Railroad Rail Joint.

Thomas V. Allis, New York city.—Thisinvention consists in making,in a
rail or other joint in which the rails or bars are subject to expansion and
contraction, the holes for the joint bolts of the same #ize in the crosswise
direction of the rails or bars as the threaded portion of the bolts; and said
bolts are made as much smaller in the parts which are in said holes as the
depth of the grooves of the thread, or thereabout.

Improved Nut.

Willinm Van Anden, Poughkeepsie, N. Y.—Nuts for screw bolts that are
made by punching or cutting them from bars of rolled metal have the fiber
or grain of the iron disposed diametrically to them in some parts, so that a
splitting or bursting strain on the nut acts on the metal in the direction of
the least adhesion—that is, transversely to the grain—so that they split open
casily. In this invention, before cutting up the rods into the short pieces
required for the nuts, they are twisted to cause the grainof the metal to ex-
tend in its lengthwise direction from a half to two thirds of a coil around
the nut, 80 as to cross the lines of the bursting strains, or the directions in
which these strains act, and thus oppose them in the direction in which the
adhesion of the metal 18 most powerful.

Improved Hydraulic Cane Crusher.

Charles H. Dickinson, Rosedale, La.—The invention consists in the im-
provement of cane crushers. The cane being dumped from the cart into
crushing cylinders, pistons are forced down upon it by hydraulic presses
with great force, crushing the ecane far more effectually than it can be by
the common roller presses, and expelling the juice into the pan beiow.
The pistons are then partially withdrawn; the bagasse 18 saturated with
steam introduced through a pipe for the purpose of dissolving the crystal-
lized particles so that they can be expelled; then the pistons are brought
down to actasecond time upon the bagasse and expel the remaining portion
of the Juice or the greater part of it. Water may be used with good results
instead of the steam forsaturating the partially crushed bagasse, but steam
{8 much more effective.

lmproved Window DMirror.

Alfred Olander, Glen Gardner, N. J.,and Albert Olander, New York city.—
It 13 quite common in cities to place mirrors outside the windows, so ad-
Justed as to enable persons within to sec pedestriuns on the side walk re-
flected in the mirror. The above inventors propose an arrangement of a
double mirror mounted on vertical pivots «t the center, to turn about a
quarter of a revolution, so that either side can be used by changing 1t slight-
ly. For changing it a pull piece is carried inside of the room, connected to
the mirror by a bell crank and rods for turning it in one direction,and a
spring in the space between the two mirrors acts on one or both of the
pivots for turning it in the other direction; and for holding it against the
action of the springs, the pull piece has ratchet notches and engages with a
catch.

Improved Lady’s Work Box.

‘Wm. Brace, Washingtonville, 0.—The invention relates to ladies’ work-
boxes, in which are kept their spools of different numbersof threads or silks,
needles and other matters. It consists in making them portable and easy to
be handled, by the construction and arrangement of their parts.

Improved Butcher’s Impl;ament.

John Baggs, Easton, Md.—This invention has for its object to furnish an
implement,adapted especially for butchers’ use, which embodies a knife,saw,
and spring balance, so that meat can be sawn, cut and weighed, at one and
the same operation, without removing the hand from the Landle.

Improved Dovetailing Machine.

Thomas Cullen, Blackstone, Mass.—The invention consists in the improve-
ment of dovetailing machines. The saws are triangular in cross section,
with teeth formed on cach side, and on the corners. They are fittedinholes
through studs, and fastened by binding screws to turn on their longitudinal
axes, to adjust them to the work properly. The crank shaft, by whick the
saws are worked, is arranged at the center,around which the saw gate oscil-
lates in adjusting the saws for working obliquely, and provided with a
driving pulley behind the face plate. A scale is arrranged on part of the
face plate, and an index finger is arranged on the saw gate to sweep it and
indicate the degree of the inclination of the saws. Adjustable stops arrest
the saw grte at the right points in shifting it forward and back in sawing
tenons, the said stops being set by the scale and index at the top, so that
the changes, which in this kind of work are of necessity frequent, can be
made without reference to the scale. The adjusting screw holds the gate
in position after it is adjusted. The studs by which the saws are held are
swiveled, to allow them to turn as i8 necessary for the shifting uf the saw
gate, and shifted more or less distant from each other according to the dis-
tances the notches are to be apart, which vary considerably in the different
kinds of work. The saws are only used in the vertical position, and the
board is fed to and from the saws obliquely,toform the side,but for cutting
the bottom sides it is fed at right angles by the screw. For the difect feed
for cutting the bevel edges of the tenons, and the cross or transverse feed
for cutting the bottom of the notches, merely two ordinary sets of ways, at
right angles to cachother, with corresponding feed screwsand carriages,
are needed ; but for the oblique feed for the sides of dovetail notches, the
ways can be shifted around obliquely to the plane gang of saws. Mechanism
is provided to prevent the table from turning with thecarriageand to cause
it to keep the work square to the saws. TheshiftiLgof the carriage for the
bevel sides of the notches is effected by a shaft, turned by hand to screw the
feed table forward until it i{s arrested by a stop coming against a lug; then
the feed screw will be turned to slide the work to the left by the carriage to
cut the bottoms of the notches,and during thistime the shaft will be thrown
around to the right toshift the waysaround to correspond with the sides of
suid notches, ready to feed the work back from the saws and from said sides
as soon as the 1imit of the transverse movement for cutting the bottom is
reached, and the movement stopped by one of the stop middle pins and a
stop; then the board is taken out and the other end presented to the saws,
and the work continued by feeding it up.

Improved Plow.

Stephen L. Stockstill, Medway, O.,and Henry D. Kutz, Harrisburg, Pa.—
This invention 1s an improvement in the class of plows provided with one
wheel, or connected to and supporting one end of an axle havinga wheel on
the other end; and the improvement consists in the adjustable connection
between the axle and plow beam for the purpose of allowing vertical ad-
justment of the axle.

Improved Cotton Stalk Knocker.

Marvell M. Carruti, Helena, Ark.—This inventionis an improvement upon
the machine for which letters patent were granted to George Gorman,
Beptember 20, 1853 ; the objects aimed at being to isolate the gearing from
danger of contact with the cotton stalks, to secure free space for the
operation of the revelving knocker, and also to securerapid rotation of the
latter from a slow forward movement of the machine over the surface of
the ground. By suitable construction, as the machine is drawn slowly for-
ward, a shaft is revolved rapidly, and its bars strike, knock down, and break
into small pieces the cotton stalks, enabling the plowman to readily cover
them with his plow, so that they will fertilize the soil.

Improved Coffee Roaster.

James Hart, Kekoskee, Wis.—The object of this invention is to furnish a
simple utensil, by the use of which coffee beans may be quickly roasted,
preserving all the fragrant volatile oils, and producing thereby a more aro-
matic coffce. The invention consists of a lens-shaped metallic vessel pro-
vided with a handle and adjustable slide covering the aperture for the ad-
mission of the beans, which is slowly turned over the fire till the beans are
properly roasted.

Improved Machine for Cutting and Perforating Cigars.

Jacques Levy, Theodore Levy and Armand Levy, New York city.—The
objeot of this invention 18 to furnish to cigar manufacturers a machine
which, by mechanical means, pierces the heads of form eigars,and cuts at
the same time the tucks of the same, improving thereby the smoking qual-
ity of the cigars and economizing the time consumed in piercing by hand.
It consists, mainly, of a working table,to which upright guide bolts or
standards are applied, which carry the needle bar, held by “‘strong springs
and acting by a treadle connection. The cigar bunches are placed under
the needle bar ic the form blocks, adjusted thereon,and pierced by the
descending needles. A sharp blade at the edge of the table serves to cut
the tucks of the bunches when passing the form blocks to the needle bar.

Improved Composition Paint Oil.

James McCafferty, New York city.—This invention has for its object to
furnish an improved paint ofl, simple in composition, causing the paints to
flow freely and dry without scaling or cracking, which may take the place
of linseed oil for most purposes, and will be much less expensive. Theinven-
tion consists of the paint oil formed of resin boiled with oxide of manganese.
Boiled linseed ofl is then poured in, and the mixture is then taken out and
poured into a tank containing refined petroleum oil and dissolved india
rubber. The mixture is then thoroughly stirred and allowed to stand for
twenty-four hours to settle.

Improved Cutter for Tonguing and Grooving Lumber.

Daniel Perrin, McGregor, Iowa.—This invention has for its object to fur-
nish improved cutters, spurs, or trimmers formatching tongued and grooved
lumber, which will enable more and better work to be done with less ex-
pense and less wear and strain upon the machine than when the ordinary
cutters are used. The invention consists in the cutters for trimming off
the sides of the groove and tongue, made of equal breadth with and of half
the thickness of the other cutters to adapt them to be used in pairs.

Improved Oil Cloth Printing Machine.

Charles Rommel, Elizabeth, N. J., assignor to himself and Wisner H.
Townsend, New Yorkcity.—This invention relates to machines which per-
mit the successive printing of oil cloth or other fabrics in different colors,
and has for its object the substitution of the hand coloring of the printing
blocks,and the adjustment of the fabrics by such means that the whole
apparatus may be dr'iven by steam power, and the manufacture of oil cloth
and other fabrics be accelerated. The invention consists in the ariange-
ment of suitable coloring rollers with boxes on a spider frame in such a
manner that the requisite number of printing blocks are successively col-
ored and the cloth carried forward as soon as the printing of the blocks
is completed. The shaft of the printing roller is connected by pawl and
ratchet arrangements with the printing bed and movable frame, which reg-
ulate the forward motion of the cloth and the return of the supporting
frame at the time required.

Improved Animal Cage Trap.

Sylvester W. Rice, lfoseburg, Oregon.—This invention relates to a new
self-setting animal trap ; and has for its object to effect the continuous
operation of the trap, and to cause each animal, as it is entrapped, to reset
the trap for its successor. The invention cons{sts in providing the trap
with a treadle having perforated end plates or gates, which, according to
the manner in which the treadle 18 inclined, close or open the trap at the
ends.

Improved Wagon Brake.

‘William B. Stanley, Groveton, N. H.—The invention consists in the {m-
provement of wagon brakes. By means of short chains, a brake beam is
connected with two levers which are pivoted to thereachbehind the beam.
The connection of the beam with the levers is made with the short ends of
the latter; their long ends or arms are by rods connected with a lever which
i{s pivoted to the front of the wagon body. When the lever i8 swung back
by the driver of the wagon, the long arms of the levers will be swung for-
ward and their short arms thereby carried back, so that they will draw the
beam back in equal degree on each side of the reach,and thereby firmly
apply the brake shoes against the wheels. The rods have parts formed of
chains, 8o that the same can be extended o1* contracted at will, in conform-
ity with the contraction or extension of the wagon reach, if it should be
found necessary to vary the length of the same.

Improved Dentist’s Flask.

Clemon Bafiley, Kinston, N. C., assignor to himself and H. C. Bailey, of
same place.—This invention relates to an improved construction of vul-
canizing flask,used by dentists for preparing artificial gums, etc.,and has
for its object to keep the two parts of the flask properly together, and to
obviate the necessity of tightening the connection whiie the flask is in the
vulcanizer,and also to improve the shepe and style of the flask. The in-
vention consists in an improvement upon devices which are now in use to
contract the parts of a dentist’s flask when in the vulcanizer. A semi-el-
liptic spring, placed on top of the flask and connecting its ends with bars
that project from the bottom of the flask, the said bars being secured to the
flange under the flask, pulls the two parts of the flask firmly together, even
if the other fastenings should, by unequal expansion in heat, fail so to hold
the parts together.

Improved Musical Iustruments.

Justin Whitney and Horace W. Whitney, Boston, Mass.—Thisinvention
relates to musical instruments in which hooks are made to vibrate to pro-
duce musical tones. Holes of any shape are bored in a bar or frame,
icto which the shanks of the hooks are inserted. These shanks are flattened
horizontally, so that the bearings will be at right angles to the line of vi-
bration, by which the tendency to produce harmonic tones is lessened.
The hooks are of wire, which produces a quality of tone more agreeable
than other forms of metal. When dopble hooks are used, a middle leg is
soldered to them in the bow, by which to attach them to the bar, and a sup.
port is applied to this shank about midway between the bow of the hook and
the bar, the said support being placed on the sounding board, to assist in
sustaining the hook and to communicate the vibrations to the sounding
board. A load of metal or other substance is also fixed to the bow of the
double hook, to destroy the harmonic tone ; and the base end of the sound-
ing board is given freedom to vibrate.

Improved Wheel for Vehicles.

Orlando D. Spalding, Mankato, Minn.—7his invention consists in the
mode of forming an anti-friction bearing foraxles. A tube passes through
the hub anc is fast therein, and at each end of the latter is a casing in which
the rollers are placed. A cap screws on the end and confines the rollers.
The casings arescrewed into the tube,suchscrew portions of the shells be-
ing tubes through which the axle passes. This enables the shell to be
screwed tight up to the ends of the hub. The rollers are simple solid cyl-
inders of steel, the diameter of which is just sufficient to fill the annular
space in the shell around the axle. The entire bearing at each end of the
hubison the two sets of these rollers. The rollersrevolve around the axle
as the wheel revolves.

Improved Harvester.

Charles H. McCandlish and John C. Naginey, West Rushville, O.—This
invention has for its object to furnish an 1mproved device for supporting
the tongue of front cut harvesters to relieve the horses’ necks from the
weight. The inven:ion consists in the particular means by which the wheel
is attached to the tongue. To the upper part of a bar are pivoted the up-
per ends of other bars, which pass down upon the opposite sides of the
wheel, and their lower ends are connected by a bolt which passes through
the hub of the said wheel, and serves as its journal. To the lower end of
the arni first mentioned is pivoted the end of a short bar which has a num-
ber of holes formedin it. The latter passes between the bars, where it 18
adjustably securedin place by a pin or bolt, which passes throughe hole in
the barsandthrough one of the holes in the bar, so that by shifting the
sald pin or bolt from one to the other of the holes the tongue may be ad-
justed higher or lower, according to the hight of the horses.’

Improved Steam Washer.

Charles A. Bradley, Monticello, Fla.—This invention has for its object to
improve the construction of steam washers in such a way that thesteam
and water can only escape through the discharge tube, and cannot escape
through the return oringressopenings. The inveution consists in the com-
bination of downwardly projecting tubes, made V-shaped in their cross
section, with the ingress openings in the plate of a steam washer. The
tubes have holes in their lower ends, and extend to the lower edge of a
flange 80 as to be always submerged, and thus prevent the possibility of the
steam or water being forced out through said ingress openings, and insur-
ing 1ts passage through the discharge tube.

. Improved Grapple.

John Burkhart, Brookville, Ind.—This invention relates to a new instru-
ment for grappling and supporting heavy stones and other bodies during
the building of houses, bridges, walls, embankments, or otherstructures ;
and consists in the combination, within a suitable clevis, of a pin or bar of
adjustaole grappling hooks, so arranged that they can be conveniently
shortened or elongated to suit the sizes of the bodies to which they are ap-
plied.
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Improved Sewing Machine.

John O’Neil, New York city, assignor to himself and R. A. Schoneman, of
same place.—This invention consists in a simple and efficient arrangement
of gear for working therock shaft which carries the hook and works the
feed. The machineis designed more particularly for securing the wire in
thebrim of a lady’s hat frame. The stand is therefore constructed toal-
low of presentingthe hat frame 8o as to be properlyacted upon. The nee-
dlearmhas an extension placed below the journals and connected at its
lowerend with the wrist pin of a drive shaft. This extension is also con-
nected by a rod witha bell crank, which isattached toablockhaving a pin
thatentersa slot of thearm in a rock shaft which carries the parts for
catchingthe upper thread, and also the fced operating cams, 8o that the re-
ciprocation of the block turns the arm and shaft.

Obtaining Sulphur and its Compounds from Gas Lime.

JuliusKircher, New Yorkcity.—This invention is intended to providea
simple and eficient means of extracting sulphur, sulphuric acid, and sul-
phurets of sodium and potassium from gaslime. Thelime i8 heated to 300°
Fah. in a closed retort, and steam at 600° Fah. passed over it,evolvingsul-
phuretted hydrogen, which passes to a leaden chamber, and is there igni-
ted with atmospheric air to produce sulphurous aeid; it is then mixed
with nitric acid vapors, when the rcaction producessulphuric acid. The
gas lime {8 mixed with clay, loam, or sand, and subjected to heat, when the
silica or alumina unites with the lime and with oxygen, forming silicate of
lime, etc., and liberating the sulphur. To produce the sulphuret of sodium
or potassium, the gas lime, etc., is mixed with caustic coda or potassa, and
allowed to stand until thereaction takes place.

Improved Manufacture of Gas.

Robert H. Fatterson, Hammersmith, England.—This invention relates to
the purification of coal gas, used for illumination, by the use of purifying
vessels containing alkaline sulphides or sulphur finely divided and mixed
with a substance which will permit the gas to pass freely; especially is the
presence of this sulphide or sulphurous mixture necessary in the first of the
purifiers, called the * decarbonating vessel,” the other vessels containing
the alkall to be converted into sulphide. The decarbonating vessel isre-
charged when the mixture therein is saturated with carbonic acid gas,
whichis indicated by the presence of that gas in the illuminating gasleav-
ing the vessel ; and when the gas issuing from the vessels containing the al-
kali tobe sulphuretted shows the preseuce of sulphuretted hydrogen, the
production of the sulphides is complete.

Improved Stop for Water Main Attachments.

‘Willlam Young, Easton, Pa.—As a cheaper stop for keeping the water back
while attaching service pipes to water mains until a connection is made,
a pipe connection attached to the main is proposed, consisting of two sec-
tions coupled together by a union, with a disk of glass or any substance
that will break readily by a crushing force, and packing washers between
the two sections, which willstop the water until the connection is made:
and then let it flow by ecrewing up one section agairst the other, hard
enough to break the glass.

Improved Corrugated Metallic Rolling Shutter.

Alexander Clark, London, England.—The object of this invention is to
deaden or prevent noise in raising and lowering corrugated metal revolving
shutters. The invention consists in applying a soft or pliant material—
such as leather, webbiug, sheet india rubber, orindia rubber tubing—to the
shutters and the grooves in whigh they move. When applied at one or
more intermediate pointsin the width of the shutter,a strip or length of
the material is used, fastecned at one end to the top and the other end to
the bottom of the shutter,and alsoat any intermediate points, ae required,
80 asto cofl up therewith, and form a cushion between t..e several coils of
the metal shutter, and thus prevent the noise produced by the corrugations
catching and slipping over one another when the shutter is being coiled
or uncoiled. Inaddition to the saidstrips the edges of the shutters which
move in the grooves are bound with india rubberor leather as well as the
grooves themselves. The inventor i{s a very extensive manufacturer of
iron shutters, metallic cornices, etc. The invention just patentedis con-
sidered a very important improvement.

Improvement in the Manufacture of Acid Phosphates.

Henrl Storck and Farnham Maxwell Lyte, Asniéres, near Paris, France.~
It has hitherto been found dificult to extract, irom the phosphoric acid or
superphosphate as usually produced, the sulphuric acid em;iloyed in the at-
tack. Theobject of the present improved processisthe extraction of this
sulphuric acid. The inventors take mineral phosphates, bone earth, or any
other form of phosphate of calcium, more or less impure, and treat them
with the quantity of sulphuric acid requisite to convert them into phos-
phoricacid, or a soluble acid phosphate of calcium; the former, remaining
in solution, is drawn oft. This liquid s now treated with . ydrate of bari
um, carbonate of barium, sulphide of barium, or any convenient com-
pound of barium, by means of which the sulphuric acid may be withd~awn
from the solution of phosphoric acid. Another method consists in form-
ingan acid phosphate of barium, lead, or strontium, and adding this,in
suficient quantity, to the crude phosphoric acid or superphosphate. By
either of these means the sulphuricacid contained in the crude phosphoric
acid is precipitated, and the purified phosphoric acid er superphosphate
may be drawn oft by decantation or flltration.

Improved Press.

Warren E. Warner, Syracuse, N. Y.—The top of the press i8 a broad and
strong metal cross head cast in one piece, with holes for the rods, lugs, and
sockets for the upper ends of the toggle jointed bars,and with the s¢rong
projection from the under side downward from the center for guiding a
screw and the ratchet nut. The follower starts level in the beginning of
the operation, and does not require the powerful guiding follower stem
(commonly usedin thiskind of press) with the double cross head, between
which it works to keep it level at starting, as when pressing cider, hay,and
thelike. The cavities in the nats for the round heads of the bars are made
80 that the heads of the two bars will meet at the bottoms of the sockets
which run into each other and roll together, so as to trunsmit the force d1-
rectly from one bar to the other, and relieve the nuts of the strain, besides
changing the friction fromslidingto rolling, and thus economize power
and wear.

Improved Station Indicator.

James K. Magle, Canton, Ill.—In thisinventionan endless belt carries the
names of the stations, and works over rollers,one of whichisturned by a
shaft and wheel connected by suitable gearing with a pin wheel, all to oper-
ate by a stop plecearranged on the track at the stations, against which one
of the pins of the wheel comes,as these contrivances are usually arranged.
Mechanism 18 provided in order to have the pin wheel turn further than it
naturally will by the influence of the stop against which it comes,soas to
have the next pin in advance high enough to clear the blocke in all contin-
gencics when not set to beacted upon by them, and yet come down toa
vertical line to beready for the next stop.

Improved Clock Escapement.

Charles Fasoldt, Albany, N. Y.—Thisinvention hasforits object to so im-
part the impulse to the pendulum of an astronomical or other clock that
the said pendulum will not receive it directlyfrom the escape wheel, but
indirectly by a gravityarm or lever whose oscillations are created by the
escapement. Inthis mannera surplus powermay bc imparted to the clock
without increasing the oscillation of the pendului, and a complete regula-
tion is obtained. The present invention is hased upon the United States
letters patent which were granted to the same inventur February 1,1859, and
March 7, 1865, more especially upon the latter.

Improved Dried Fruit Loosener.
CorneliusRagan, Waterloo, Iowa.—This invention has for its object to
furnish an improved.device forloosening dried apples, dried peaches, and
other dried truit packed in barrels or boxes. The invention consists of a
square steel rod, having its lower part flattened, coiled spirslly and pointed
andprovided with a handle.

Improved Fruit Dryer.

John Stevenson, Sparta, I11.—This invention consists in a fruit dryer hav-
ing two scparate but communicating chambers, which are provided. one
with a seriesof superposed open frame supports fortrays, and with steam
pipesarranged beneath the open frames, and the other with a steam ccil,
whichserves to heat the air preparatory to its passage to thedrying cham-
ber.
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Business and Levsonal,

The Chargefor Insertion under this head i3 81 a Line.

Wanted—The address of parties who can
make first class small iron casiings and do Galvanizing.
Address C. L. T., P. 0. Box 778, New York.

‘Wanted—A new or second hand Pratt &
‘Whitney Shaping Machine, 8 in. stroke. Henry Disston
& Sons, Philadelphia, Pa.

How todraw Gear Teeth, 50 cts. E. Lyman,
C. E.,New Haven, Conn.

Wanted—A full set of Pail Machiner?'.
Address,with price,V.W. Kelly,Genoa, Ottawa Co., Ohio.

Address Gear, Boston, Mass., for Machinery
Catalogue.

The discomfort caused by Rupture can be
nstantly relieved and soon permanently cured by wear-
ng the newly invented Elastic Truss, which holds the
rupture securely night and day, even during the most
violent exercise. Worn with great comfort, it should
not be removed till a cure is effected. Sold cheap. Very
durable. Itissent by mail by The Elastic TrussCo., No.
683 Broadway, N.Y. City, who send Circulars free on
application.—New York Independent, April 24, 1873.

Send orders for the newly discovered Oil
Stone of precisely Turkey quality, and for best Mineral
Paint, to J. M. Scribner, Middleburgh, N. Y.

C. R. Vincent, 812 Broadway, desires to pro-
cure instructions for decorating zinc with colors and
configurations. A process isrequired that shall be dura-
ble and permit the bending of the zinc after having been
decorated. A satisfactory bonus will be paid for such
recipe.

Boiler for Sale—Six horse, uprizht tubular.
80 in. diameter, 6 ft. high, 82 two in. flues, with gauges and
cocks complete. All in perfect order. New, February,
1872. Trump Bro’s, Port Chester, N. Y.

Ira Bucklin, Lebanon, N. H., wants to know
what to put on bait to attract fish.

Buy Gear’s New Emery Grinding Machine
for Stove purposes, Boston, Mass.

Portable Steam Engines for Plantation-
Mining, Mill work, &c. Circular Saw Miils complete for
business. First class work. Simple,Strong, Guaranteed.
RBest Terms.' Address the Old Reliable John Cooper En-
gine Mfg. Co,, Mt. Vernon, O.

Abbe’s Bolt Heading Machines, latest and
best. For cuts, prices and terms, address S. C. Forsaith
& Co., Manchester, N. H.

The Ellis Vapor Enﬁines,with lateimprove-
ments, manufactured by Haskins Machine Company,
Fitchburg, Mass.

For the best and cheapest small portable En-
gine in market,address Peter Walrath, Chittenango,N.Y.

For Circular Saw Mills, with friction feed
works, and Stationary Engines, address Wm. P. Duncan,
Bellefonte, Pa.

Shortt’s Patent Couplings, Pulleys, Han%r-
ers and Shafting a Specialty. Orders promptly filled.
Circulars free. Address Shortt Mf’g Co.,C rthage, N.Y.

New England Band Saw Machines, cheugest
and best, oLly $187. For descriptive cuts, address S. C.
Forsaith & Co., Manchester, N. H.

Grain, Paint, Ink, Spice and Drug Mills.
Ross Bro’s, 85 First Strect, Willlamsburgh, N. Y.

Drawings,Models,Machines—All kinds made
to order. Towle & Unger Mf’g Co.,30 Cortlandt St.,N.Y.

Dickinson’s Patent Shaped Diamond Carbon
Points and Adjustable Holder for dressing emery wheels,

grindstones, etc. See Scientific American, July 24 and
Nov. 20,1869. 64 Nassau St., New York.

A Rare Opportunity is offered to Manufac-
turers of Agricultural Implementes, to purcnase the Pat-
ent and a complete Set of Patterns, including Power and
Jack,for a Small Threshing Machine, with Eighteen Ma-
chines completed and ready for work. For particulars,
address Mansfield Machine Works, Mansfleld, Ohio.

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

Cheap Wood-Working Machinery. Address
M. B. Cochran & Co., Pittsburgh, Pa.

‘Wood workmen—Ask {our Bookseller for
Richards’ Operator’s Hand Book of Wood Machinery.
65 cuts. Only $1.50.

A&ents’ names wanted. Wendell & Fran-
cis, 436 Walnut Street, Philadelphia, Pa.

Shaw’s Planer Bar—For Shop, County, and
State Rights, applyto T. Shaw,913Ridge Av.,Phila.,Pa.

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

Royalty — Manufacturers and Inventors,
have your Machinery, &c., made in the west for western
use. Extrainducements offered by Doty Manufacturing
Company, Janesville, Wis.

Iron Ore Crusher Jaws and Plates, Quartz
Stamps, &c., cast to order by Pittsburgh Steel Casting
Company. All work warranted.

Stave & Shingle Machinery. T.R.Bailey &Vail.

Monitor Leather Belting you can always
ely on. Send for Circular. C.W.Arny,301 Cherry st.,Phila.

8 Winn’s Pat. Improved Portable Steam
Brick Machines. Averages40m per day. Fully guaran-
teed. For sale cheap. John Cooper Engine Manufac-
turing Company, Mount Vernon, Ohio.

Buy First & Pryibil’'s Bandsaw machines,
which are more used than any other in the country.
Also, Shafting and Pulleys a specialty. 467 W. 40th St.,
New York City.

Hand Fire Engines, Price $300 to $2,000.
Also, over 800 different Style Pumps for Tanners, Paper
Mills, and Fire Purposes. Address Rumsey & Co., Sen-
eca Falls, N. Y., U. S. A.

The Best Smutter and Separator Combined
n America. Address M. Deal & Co., Bucyrus, Ohio.

Steam Boiler and Pipe Covering—Economy,
Safety, and Durability. Saves from ten to twenty per
eent. Chalmers Spence Company, foot East Sth St., New
York—1202 N. 2d St., St. Louis, Mo.

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

The Berryman Heater and Regulator for
Steam Boilers—No one using Steam Boilers can aftord to
be without them. I.B. Davis & Co.

Circular Saw Mills,with Lane’s Patent Sets;
morethan 1200 in operation. Sendfordescriptive pam-
phlet and price list. Lane, Pitkin & Brock, Montpe-

ier, Vermont.

Tree Prunera and Saw Mill Tools, improve-
ments. Send for circulars. G.A.Prescott,Sandy Hill, N.Y.

Brown’s Coalyard Quarry & Contractors’ AP-
paratus forhoisting and conveyingmaterialbyiron cable,
W.D. Andrcws & Bro. 414 Wuterst.N. Y.

Steam Fire Engines,R.J.Gould,Newark,N.J.
Cabinet Makers’ Machinery. T.R.Bailey&Vail.

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

For Sale Cheap—Six Horse Power Portable
Engine, mounted on truck, good as new ; been used only
two months. Address N. Abbott, Mansfield, Ohio.

Fivedifferent sizes of Gatling Guns are now
manufactured at Colt’s Armory, Hartford, Conn. The
larger sizes have a range of over two miles. These arms
are indispensable in modern warfare.

40 different Bandsaw machines, 60 turnin,
and improved oval lathes, shaping, carving and mould-
ing machinery, for sale by First & Pryibil, 461 W. 40th
St., New York City.

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

Gauge Lathe for Cabinet and all kinds of han-
dles. Shaping Machine for Woodworking. T.R. Bailey
& Vall.

Tool Chests, with best tools only. Send for
circular. J.T.Pratt & Co.,58 Fulton St., New York.

To Let—For Manufacturing sgurgoses—-a
brick building 126x50, with Water power 86 H.P. day and
night on Morris Canal and Midland R.R.,and but a short
distance from the D. L. & W. and Erie R.R. Address
Box 6704, New York Post Office.

Shafting and Pulleys a specialty. Small or-
ders filled on a8 good terms as large. D. Frisbie & Co.,
New Haven, Conn.

AllFruit-can Tools,Ferracute,Bridgeton,N.J.

The Berryman Manuf. Co. make a specialt¥
of the economy and safety in working Steam Boilers. I.
B.Davis & Co., Hartford, Conn.

Mining, Wrecking, Pumping, Drainage, or
Irrigating Machinery, forsale or rent. See advertisement,
Andrew’s Patent, inside page.

Hydraulic Presses and Jacks, new and sec-
ond hand. E.Lyon¢47 Grand Street, New York.

Machinists—Price List of small Tools free ;
Gear Wheels for Models, Price List free; Chucks and
Drills, Price List free. Goodnow & Wightman, 28 Corn-
hill, Boston, Mass.

Gauges, for Locomotives, Steam, Vacuum,
Afr, and Testing purposes—Time and Automatic Re-
cording Gauges—Engine Counters,Rate Gauges,and Test
Pumps. All kinds fine brass work done by The Recording
Steam Gauge Company, 91 Liberty Street, New York,

The Berryma Steam Trap excels all others.
The best 18 always the cheapest. Address I. B. Davis &
Co., Hartford, Conn.

Absolutelzl the bestyprotection against Fire
—Babcock Extinguisher. ¥. W. Farwell, Secretary, 407
Broadway, New York.

For Solid Wrou%ht-iron Beams, etc., see ad-
vertisement. Address Union Iron Mills, Pittsburgh,l’a.,
forlithograph, etc.

A Superior Printing Telegraph Instrument
(the Selden Patent),for private and short lines—awarded
the First Premium (a Silver Medal) at Cincinnati Expo-
sition, 1872, for ¢ Best Telegraph Instrument for private
use’—{s oftered for sale by the Mercht’s M’f’g and Con-
struction Co., 50 Broad St., New York. P. 0. Box 6865.

‘Williamson’s Road Steamer and Steam Plow,
withrubber Tires.Address D. D. Willlamson, 82 Broad-
way, N. Y., or Box 1809.

Parties desiring Steam Machinery for quar-

rying stone, address Steam Stone Cutter Co.,Rutland,Vt.

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 windsin summer. Can youtell usof any pre-
paration that will facilitate the drying of glue and not
injurethe oil?

A.E.S. says: I tried to make ink by follow-
ing the recipe given in a recent number of your paper;
but as soon asI put in the bichromate of potash, the
water and coloring separated, and no amount of gum
would make them unite again. Why did I fail?

U. E. asks: What are the cause of and
remedy for the cracking of taps,etc., when in process of
hardening in water? O{il will not always make them
hard enough. The same trouble occurs with cutters,
which crack and split off from the outside circle. Itis
usually accompanied with a report, especially in the
cutters.

C. E. asks: Can you give me a reliable ap-
proximation of the horse power required to drive the
diflerent kinds of cotton machinery, namely, opening
and lapping machines, cards, drawing, coarse, interme-
diate, and fine speeders, ring spinning, mule spinning,
spooling, warping, slashing, weaving, etc.?

D. T. asks: What is the best process for
imitating Russia leather?

R. C. K. desires to know the difference cf
strength, forfarm purposes, in ashes made from white
wood and from oak, maple, and birch.

J. H. P. asks for a formula for determining
with accuracy the contents of a barrel or cask when only

partly full.
S. A. T. asks for a recipe for a dead black

for making a * black board ”” on white pine.

S. A. T.says: I should like a recipe for
making hard soap for toilet use, say about 25 1bs. quan-

tity,colored and perfumed.

W. H. R. asks: Can magnesium be ob-
tained in a finely comminuted state? If so, where and
at what price, and how areits characteristic qualities af-
fected?

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

J.H. W. agks: 1. If 100 gallons of proof
spirit are mixed with 100 gallons of water, what willbe
the degree below proof and what the gravity? 2. How
‘many gallons of waterarerequired to reduce 100 gallons
of spirit of 60above proof to a spirit 20 below proof?
3. [stherearule forreducing a high proof liquor with
one of lower proof ?

B. L. B. asks: Isthe temper of steel knives
impaired by cutting apples or other fruit? If so, why?

B.L. B. says : I have noticed that my var-
nish (gum shellac and alcohol), afterstanding a while in
tin cups, becomes of a dark muddy color. Does the tin
affect it ?

J. W.K. asks: Would there be any advan-
tage in using dry sponge as a fllling for waterproof life
preservers, rafts, etc.? Could sponge itself be made wa-
terproof, 80 as to rctain the buoyant properties of dry
sponge ?
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J. B.asks how to prevent food, put in a
cupboard newly painted inside and grained outside,

from tasting of paint. Answer: Walit till the smell has
passed away, which will be when tke paint,varnish,etc.,
are thoroughly dry.

E. J. M. says: Near here was a high pres-
sure steam boiler, with a low water indicator attached,
as represented below. During a cold snap, the little
globe marked B was found fllled with ice, and a piece
wasbroken out. It puzzles us to know how the globe
could have been fllled with water, when there was
nothing to prevent its lowing back to the boiler as fast
as condensed. One says the pipe, being only 3 inch
diameter, filled up and froze first. There’s the rub, as
how did any more pass, 80 as to fill the globe? A friend
says that he took the indicator down, and that there
was nothing in the pipe at all, neither ice nor anything
else. Answer: With a small pipe, the water would not
be able to circuvlate within and to allow of the entrance
of steam or air to displace it. The pipe should be made
at least ¥, and straight from B down to the lower end.

B

J.B.D.says: 1. I heard some gentlemen
have &n argument about the rainbow. P. XK. D.says the
bow isin the clouds beeause God put it there, that all
thenations of the earthmight know that it would not
be destroyed by wateragain. I contend that it is the
sun shining on the rain, reflecting on the clouds,because
the bow always shows in theopposite directionfromthe
sun. The bow shows more plainly on the sky than on
theclouds. Ihaveneverseen a bow in the south or
north. Ioncesaw a verytalltree fallintoa river. The
water splashed up about 40 feet high, and came down in
a fine sprinkle; there was as fine a rainbowshown as
ever Isaw. 2. I have heard it said that the machinery
of a water mill ran 25 per cent faster in the night than in
the day time. The waterappeared to be the same. What
was the cause of it? 8. 1 want to know the cause of the
knockingin an engine. One engineer says it is in the
cross head, another says it was an up and down or side
knock in the wrist. Answers: 1. The cause of the rain-
bow is that supposed by our correspondent. The rays
of light from the sun, reflected and refracted by the
transparent rain drops, are brought to the eye in such a
manner as to cause the beautiful colors that character-
ize the rainbow. The center of the curve, the sun,and
the eye,arealwaysin one line. Hence a rainbow can-
not be seen at midday. The moon sometimes causes a
rainbow to appear. The physical conditions necessary
to produce the rainbow may have first occurred as
stated in the Scriptures. Scriptural truths and the
truths of nature never conflict, although our interpr:-
tation of the formeroften creates an apparent contra-
dictien. 2. We donot know what is the cause of the
phenomenon noted. 8. We cannot guess, but a good
engineershould be able to determine by examination.

G. C. H. says: W W' represent two weights
of equal heft and size ; one is suspended by two wire
ropes, C C, the other by one continuous rope C/, passing
ander pulleys with smooth flat faces. Some assume
that these methods of suspension are equally strong;
others assert that the continuous rope will break quick-
erat A, than the two ropes, C C, for reason that the con-
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tinuous rope is straining apart between the two pulleys.
Which is the strongest, if there be any difterence? An-
swer: There would be no difference in the amount of
strainon 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 as well as
elsewhere, and equal to that on each part of C.

J. B. P.says: A circular sawing machine,
run by one or two men with cranks, has two light bal-
ance wheels, 20 inches in diameter. Would there be
gain,orloss, by placing a large balance wheel beneath
the floor, connected by a belt with the machine? If such
achange {8 advisable, what size and weight of wheel
wouldbe necessary? We use an 8 inch saw. Answer:
‘We should not anticipate a gain, and the friction of the
added apparatus would cause loss of power.

R. & 8. say: We are running an engine 7
inches x 12, cutting off steam at half stroke, and running
175 revolutions per minute; we use a 20 horse power
boller, and carry 70 1bs. of steam. Please state how
many 1bs. of steam we should carry to give one half of
the power as described above, and also how we should
run the engine to produce its full power. Answer: An-
swered in part on page 2570f our current volume. Prob-

ably 40 1bs. steam would give about half power. It can-

only be determined with certainty by the indicator or
dynamometer.

E.says: One of our workmen from England
gave us the following recipe for removing scale from
boilers. Isthere anything injurious to the iron or ob-
jectionable otherwise? 81bs.gum catechu, 31bs. black
lead, 6 1bs. crystals soda. Answer: The mixture would
do no harm, probably, unless when used in excess;the
decomposition of the gum should produce vegetable
acids. Let us know, if 1t sccceeds, what kind of water

you have, and the nature of the scale.
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F. O. C. says: 1. I claim thatin ordertoget
perfect combustion, you must not admit any more air
under or through the fire than it will consume, for if you
do, it will tend to deaden the fire, and to lose the heat
that you would get if only the right quantity were ad-
mitted. A friend claims that it does not matter how
much air you admit to the fire,and that all the difference
18, that the fire roars under my arrangement andnot un-
derthe other; but stil], he says, the fireis burning just as
wellas at first. 2. My friend says the classics are the
foundation of everything in the matter of learning. I
say they are not; and that, if a great part of the time
spent on them were devoted tomathematics,mechanical
drafting,drawing,natural philosophy and some other
practicalstudies, there would be many less dronesin the
battle of life, and that weshould have many more young
men ready and willing to work. Many a father and
mother will work to stuff their children with Latin,
French and German ; and when the parents drop by the
way, dead, the children find their stay is gone. 3. My
friend says the Christian Sabbath wasnot changed from
the seventh to the first day of the week till a number of
centuries after Christ, and that by the Pope. I claim
that Christ changed 1t when He arose from the dead, and
that that day was in reality our Sabbath, and that it has
been so regarded by historians ever since that time; and
that nowhere in the New Testament, after the death of
Christ, can you find it mentioned as any other thanthe
first day of the week. 4. On page 251 of your current
volume, the directions for making sealing wax do not
say whattheproportion of shellac should be. 5. Abook
on astronomy says that light moves 288,000 miles pcr
second; Iclaim thatit isfrom 188,00 to 192,000. Which
isright? Answers: 1. Were it possible to reduce the
temperature of escaping gases to that ac which they en-
tered the furnace, your friend would be correct. Actu-
ally, however, he 18 wrong. It is, however, found usu-
ally necessary to supply about twice the quantity of air
required to combine with the fuel,in order that com-
plete combustion may take place. The excess causes
some loss, but it is not so serious as would be the loss
from incomplete combustion, were a less quantity sup-
plied. About 12 pounds of air per pound of fuel would
be sufficient, could time begiven it to ind and unite with
every atom of fuel. Itis, however, necessary to supply
usually 24 pounds, although in some cases of forced
draft the quantity has been brought as low as 18
pounds. 2. Toa man of fortune,or to the man who
proposes to devote his life to study, we should say that
hiseducation would be incomplete did 1t not include a
knowledge of the classics. To the man of business, to
the working man, or to any one who must depend upon
his ownintelligence, energy and education for support
and for success in life, we should commend a thorough-
ly practical, technical course of study. Were we desir-
ous of fitting a son for a high position as a workman,
and to take a valuable position as superintendent of a
manufactory, we should send him to some such school
a8 the Industrial School at Worcester, Mass. If he as-
piredto excellence asa professional mechanical engineer,
we might give Lim a higher course of study in such a
school of engineering as that of the Stevens Institute of
Technology, at Hoboken, that of the Massachusetts In-
stitute of Technology, in Boston, or that of the Sheffield
School, at New Haven. To make him a good civil engi-
neer, we should go to a special school of engineering
like that at Troy, N. Y. The necess'ty of such schools
has long been seen by us, and in sanswer to therisingde-
mand they are springing up all over ourcountry. Their
success is one of the most encouraging signs of the
times. 3. Yourfriendisabout right. Thechange,how-
ever, was a gradual one, beginning with the time of Con-
stantine the Great,inthefourthcentury. 4. Sixounces
5. Youareright.

E. W. G. says: 1. I have two engines run
ning a circularsaw mili. They have cylinders 8x22, set
about 5 feet apart and connected by a crankon each end
of shaft. The boiler is an upright tubular. The steam
pipe i8 2 inches, about 30 feet from boiler to near the
cylinders; then it branches to each steam chest with 13§
inch pipe. Tke questionis: Is this 2 inch pipe large
enoughfor the main pipe, and (he 13 inch for the branch-
es? 2. Theregulator valve is about half way along the
maiu pipe ; would it be better nearer the engines or the
boiler ? 8. My steam gage shows 10 1bs. when at rest,
and we usually run the enginesat 60 1bs. by it. Do we
really have 60 1bs., or only 50 1bs.? Ts there any way of
adjusting the gage? Answer: 1. We should make the
main pipe about 2% {nches diameter,and perhaps 3 inch-
es, if the engine were running at high speed, and the
branches? inches. 2. Theregulatorshould always be as
near the cylinder as possible. 8. Probably 50 1bs. Have
the gage tested if you would be safe.

L. P. C. says: I would like to know how
large a round chimney would be required for a boiler
with 88 three inch tubes. In other words, ought the
chimney to contain the same number of inches in its
areaas the sum of theareasof thetubes? Answer: The
chimney 18 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 in the chim-
ney.

H. B.B. says: I have a saw mill with 54
inch saw ; the cngine is of 11 inches bore x 4 feet stroke.
There is a drum of wood 12 feet in diameter, connecting
with counter shaft, on which 18 a small drum, 22 inches
in diamet‘er, and a largedrum about 8 feet in diameter.
I use two cylinder boilers,no flues, 34 iuches in dismeter
and 24 feetlong,and have considerable troublein keeping
up steam, with wood sometimes partly wet. Thesmoke
atackis of iron, 26 inches diameter and 30 feet long.
What kind of grate surface should I have to burn saw
dust and wet wood? Would a blast of air or steam help
1t? Whichis best of the two, and at what point and in
what way should it be applied? How many revolu-
tious per minute should the saw make cutting soft cy-
press timber, and how much feed sliould therebe to each
revolution? Answer: Runthesaw about 602 revolutions
per minute. There are many devices for burning wet
saw dust and spent tan bark, few of them satisfactory,
however. A blast must be used to burn them on ordi-
nary grates, but it is better to make special furnaces for
them, with large area of grate, and with provision for
drying them before burning, and allowing considerable
air to enter above the grate.

S. B. E..asks: What injury, if any, would
there be in oiling locomotives and other machinerywith
hot ofl,say at boiling point? Whichlens would be best
fora miniature bull’s eye lantern with very small lame,
plano-convex or double convex? Answers: 1. There
should be no injury to the machinery from the high tem-
perature, upless where the parts are case hardened.
But hot oil has less body than cold, and would be less
valuable as a lubricant. Using hot ofl would compel
running journal brasses quite slatk, to prevent binding
and overheating in consequence of expansion with the
heat. 2. Plano-convex, with plane side toward th
Source of light
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A. V. K. asks: How can the horse power of
a boiler of given dimensions be ascertained 7 Answer:
Already answered in earlier numbers. Abont one horse
power for each twelve feet of total heating surface is
a common proportion in the boilers of good builders.

F. F. M. asks: 1. What diameter of cylinder
and what length stroke must I give the engine fora hor-
izontal boller 12 x 30, of 3 inch iron, withno flues? The
engine 18 to run 100 to 150 per minute. 2. What pressure
can 3 inch iron stand, and what horse power would such
an engine be? Answer: 1. About a 1% or 1% inch cylin-
der hy 8 or 4 inch stroke. 2.1t would be safe, if the
heads were well secured and work well done, at 175 1bs.
3. Perhaps ¥ horse power.

H. C. J. asks: 1. Will aboiler,under which
there may be the usual amount of fire, make or lose
steam if the blow off orsafety valve is suddenly opened
wide, or the engine started in the same way. 2. Have
you ever published a report of a trial in regard to
loss of weight and heat in coal from being stored in
the open air? If so, please tell me where I can find
it. Answer: 1. The rapidity of generation of steam
would be temporarily increased by opening the safety
valve or increasing the speed of engine. The pressure
would not be increased, although the mass of steam in
motion may carry a quantity of water with it sufficient
to strike a dangerous blow upon any surface against
which it may be thrown. 2. We cannot call to mind any
such trial.

J. T.says: I cannot understand the answer
to the crank question: 1. What do you mean by a line
perpendicular to both the lines of the shaft and of the
crank? 2. HaveIfound the proper thickness of cylin-
ders in the two following cases, according to Van
Buren's formula, t="03 4/DP? A 10 inch cylinder with 90
1bs. pressure, I found to be 09 inches, and a 12 inch cyl-
inder with 25 1bs. pressure, 1°27. 8. Please give me &
plain, simnle rule for obtaining the right size of &
wrought iron connecting rod for any pressure of steam,
and (4) also the right diameter and length of a parallel
wrought bar to resist any pressure without defiexion. 5.
Please let me know where you get the 806,000 when cal-
culating the collapse of flues. 6. How does Van Buren
arrive at hisformula? In your answer draw all your rea-
soning right from the foundation or the strength of the
materisl, so that I may know where andhow everynum-
ber is found. Answers: r.-Put onanothercrankatright
angles to the first, and it will be at right angles both to
that crank and to the line of shaft. 2. We make 03 4/DP
=09 and =183 for the two examples. 8. We know of no
simplerrule than that glven by Professor Thurston,inan
Dﬂpb2
20000
tiply together the square of the diameter of cylinder in
inches, the maximum steam pressure, and the square of
the length of the rod in feet, between centers; divide
the product by 20,000 and extract the fourth root of the
quotient. Add g; D, and the rcsult is the diameter of
the rod in inches at its middle. 4. Norod can be made
to bear any pressure with absolutely no deflection. 5
806,00Q 18 a coeficient derived by Mr. Fairbairnfrom ex-.
periment. 6. Van Buren’s formulas are based upon the
results of experiments made by trustworthy authorities,
and by comparison with the experience of practical ap-
plication.

J. G. H. says: I am using 3 plain cghnder
boilers for grinding purposes, with a plain eli valve
engine which works very wcll. The objection is that
we use too much wood. Two of the boilers are side by
side; the third is separated by a brick wall, and so con-
structed that we can shut off the feed water and steam
connections, and use 2 boilers only; but we cannot keep
up steam unless we have the best wood. What I wishto
know is : Would it be safe to leave,and should I gain
power by leaving, the steam pipe open from the boiler,
with the feed pipe shut off and no fire under it? Would
it answer for a steam dome, it being level with the
boiler, or would it be dangerous and disadvantageous?
‘What is the cause of the smoke stack getting red hot?
It is 3 inches in diameter, of % inch iron, 25 feet long
horizontally, then 4 feet high. Answer: The trouble is,
first, that a plain slide valve is not an economical ar-
rangement, although eminently satisfactory on the
score of expense for repairs. If it has lap enough to
cut offatabout two thirds stroke, and both piston and
valves are tight,nothingcanbe done toimprove it, prob-
ably. If the steam pipe and cylinder are lagged, to pre-
vent radiation ofheat from them, the exterioris probably
all right. The boilers have too little heating surface in
proportion to the amount of wood burned,and there.
fore cannot absorb the heat generated, which conse-
quently escapes through the smoke stack, heating it as
described. More heating surface is wanted. The ar-
rangement proposed to increase steam space would,
probably, simply result in filling that bofler with water
from condensed steam and priming. It would be better
to keep both steam and feed pipes open, but even then
we should not expcct, on the whole, an advantage.

approximate formula: d= 1/ ~+#sD. Rule: Mul-

H. T. L. asks: How can I estimate centrif-
ugal force? For instance, what will be the centrifugal
force of a one pound weight,revolvingat 100 revolutions
per minute in a 4 foot circle around a perpendicular
shaft, and what {8 therule by which Ican get at the force
of any weight at any speed in any circle? Please give me
an arithmetical answer, as [ do not understand algebra.
Answer: Multiply the square of the number of revolutions
per minute by the radius of the circle in which the body
swings, and by its weight in pounds, and divide the pro-
duct by 100,000. Thirty-three times the resulting figure
will be the centrifugal force in pounds. This rule, ex-
pressed algebraically is: F="00033WRN2. In this case, F=
00033 X1X2X100X100=661bs. If our correspondent were
to take the time and de some hard work in learning the
principles ofalgebra, he would never regret such use of
his time. A little patience and earnest effort would ac-
complish & great deal even without teachers.

W. W. says: 1. My employers and I appeal

to you to decide a question about the horse power of a
fii'st class horizontal steam engine, cutting off steam at
a point that willgive it the most power. The size of
cylinder is 10x18, pressure of steam 60 1bs. at boiler; the
engine runs at 80 revolutions per minute, or 240 feet
speed of piston; there is a 2 inch steam pipe 8 feet long.
‘We are about ordering a new engine of a good firm,
whence this dispute has arisen. Imaintain it will give
us nearly 20 horse power, if properly constructed. They
say I am greatly in error in overestimating it. I also
maintain that,if we speed it up to100 revolutions,it will
give us 24 horse power. 2. I would also like to know
your opinion as to the most economical coal to use under
a 25 horse power boiler (tubular) with a good draft. We
are using large Lehigh. It is thought that a cheaper
coal would be better. Answers: 1. We think our corres-
pondent right on the question of power. 2. It is generally
economy to use the best coal. The difterence in price 18

arely sufficient to compensate for the difference in heat-

C. 8. C.says: I bave a small En%hsh toy
locomotive, and I cannot make it go. It Is eighteen
inches in length, and runs on eight wheels ; two of them
are the drivers. The cylinders are about two inches,
and oscillate from the end. The trouble is as follows:
‘When I get up steam sufficiently to run it,I turn on
steam, but the engine will not go ; if I 1ift it up so that
it will not touch the track, the wheels go around with
lightning speed ; but as soon asI let it down on the track,
they stop. I always keep onsufficient quantity ofsteam.
Can you suggest a remedy? Answer: Probably the
valve may_ be set with too much lead.

D. K. asks for an explanation of the phe-
nomena of polar attraction and magnetic varlntion. In
this 1atitude, 40° N., variation west has increased 1° in

laws of falling bodies that the space through which the body
falls is equal to the acceleration multiplied by the square of
the time and divided by two, or A=}at3. Substituting in
this the value givenfor ¢ (=10 seconds) and the value of a
from equation 4, we have: The distance=4=2:68X100+-2=
181'5 feet. The principles involved in this problem are sub-
stantially the same as those upon which the action of the
well known Atwood’s machine is explained.

MINERALS.—Specimens have been received
from the following correspondents, and ex-
amined with the results stated :

H. W.—Both are crystaline hornblende, of no value.
T.F.A.—Iron pyrites, of no value.

fourteen years. Why is it that the annual pr ion is
not the same everywhere? As you are supposed to
Know everything, I think that you can give a more sat-
{sfactory explanation than can be found in ordinary
treatises on surveying. Answer: The directions of the
magnetic and the geographical or true meridian do not
coincide because the geographical and magnetic poles
are many milesapart. The variationis westerly in the
eastern states, and easterly in the western states. The
1ine of no variation is nearly straight, passing in a north
northwest direction from the extreme eastern point
of South America, through Cape Hatteras, Cleveland,
0., and Erie, Pa. The changes of variation are
secular, annual, diurnal, and irregular. The latter may
be comparatively great, are liable to occur at any time,
and are subject to no known law. The diurnal change,
though small in amount—a quarter of a degree at most
—18 quite enough to produce annoying differences in
surveys of thesameline taken at different times of the
day. This change of a quarter degree amounts to about
25feet in a mile. Annual changes of this diurnal varia-
tion are noticeable, this change being twicé as great in
summer as in winter. The secular variation extends
over a period of centuries, and the amount of this
change 18, in Paris, where it has been longest observed,
over 34degrees. These changes correspond to and ac-
company the solar ;movements. The irregular are fre-
quently—although not invariably—produced by solar
phenomena. The diurnal accompany the rotation of
the earth, which thus presents its sides successively to
the sun’s rays; the annual follow the motion of the
earthin her orpit, and the secular probably have a close
correspondence in period with secular changes inthere-
lation of the sun and the earth. These variations have
different magnitudes at difterent points on the earth’s
surface,in consequence of the fact, already stated, that
the geographical and magnetic poles and meridians do
not coincide ; and hence, while the needle at Cape Hat-
terasmay point north, at the north pole it would point
south. Thenorthmagnetic pole 18 in 70° N.lat. in the
Earl of Ross Strait. If our correspondent will trace
meridian from it on a globe, he will readily solve all the
problems which occur to him.

J.R. L. saﬁ:s : We have a gin connected
with our mill. it possible to extinguish fire in a lint
room with steam? If so, how should it be applied, with
stationary pipe enteringat bottom or top of room, or
with hose? We only use forty pounds steam when gin-
ning. 2. Inclesning out the furnace, I notice drops of
water standing at one seam of boiler; is that a sign of
rust or burning? It is clean and smooth inside. No
water runs after the fire is started. Answers: 1. Steam
will extinguish fire in a 1int room, or in any other apart-
ment where it can pe sufliciently well confined to thor-
oughly pervade the enclosed space. It would be best
applied by leading pipes into the roomand making them
fixtures. In an emergency a hose pipe could be thrust
through a small hole cut in the door or a partition,and
steam carried by hose, of gum or well greased leather.
The nozzle should, of course, be covered with canvas or
other covering to enable it to be handled. Fortypounds
pressure, or even four, would be ample for the purpose.
2. No.

H. 8. M. wishes to know where an indica-
tor can be purchased, what 1t will probably cost, how it
should be applied, and what theresuitwillbe. Answer:
A treatise upon the construction, method of application,
and the interpretation of the diagrams ebtained by the
steam engine indicator,weuld occupy far too much space
for our columns. We have prepared a brief sketch for
the general reader, but for such full accounts as every
engineer should make himself familiar with, our cor-
respondent must consult some such work as that of
Chas.T. Porter on the Richards indicator, to bs ob-
tained through any bookseller. The instrument can be
purchased of Elliott, of 1,ondon, or of the dealers in en-
gineers’ supplies in New York or Boston. A pair of good
instruments cost about a hundred dollars.

C. B. N. sends the following solution of the
problem proposed by E. C. M., who said: “A body
weighing 5 1bs. descends vertically and draws a weight
of 6 1bs. up a plane whoseinclination is 45°,”" and wishes
to know “how far the first body will descend in ten sec-
onds.” Let A BC,in the figure, represent the inclined

plane, and H and K the weights, jcined by a cord which
works over a pulley at C. Let l=length of the plane,
h=hight of the plane. From H, draw a line H E, per-
pendicular to A B and let it represent the pressure of
the weightat H. Then resolve H E into components,
HF and F E,parallel and perpendicular to B C. The
component F E will be counteracted by the reaction of
the plane and only the component H F will produce
tension on the cord. To fird the value of HF, we have,
HE:HF::1:hjor6: HF:: 4/2:1;0r,HF =6+ 4/2-8 4/2.
Tofindtheacceleration of the descending weight at K,
we have the general principle thatthe mass multiplied
by the acceleration 18 equal to the moving force: or,

representing the acceleration by a, Ma=f, ora= é @)

In thiscase,f, the moving force, is the difference be-
tweenthe weight at Kand HF, or f=5—(3 4/2). (2.) The
whole mass moved 18 equal to the sum of the weights K
and H F divided by g, the acceleration due to gravity;
or M=(548 4/2)+g; or,since g=82} feet at New York,

M=(543 4/2)+-82}. (8) Bubstituting the values of f and

ing power, and for the annoyances attending the use of
poor coal.

f
M (equations 2 and 8) in equation 1,we havea=1;=(5—8 4/2)
+(5+8 4/2)X824=2'63 feet. 4) Again we have from the
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Index of Inventions
FOR WHICH
Letters Patent of the United States
WERE GRANTED FOR THE WEEK ENDING
April 22, 1873,

AND EACH BEARING THAT DATE.

[Those marked (r) are reissued patents

Aclid vessel cap, J. Matthews
Baby jumper, A. F.Spooner.......
Barrels, etc., rolling, B. V. Tamplin..

. 188,171
. 188,209
... 188,055

. 188,056

Bed bottom, spring, Thompson & Kendrick o0

Bed spring fastener, D. A. Scott........ . 138,203
Bedstead, invalid, G. W. Grote. . 188,083
Bell, door, J. Harrison...... 00 . 188,151

Belt fastening, J. E. Richard..
Boats, detaching, J. M. Kilner..
Boats, detaching, F. M. Mnnger..
Bofiler, wash, R. Langenbach......
Bolt mechanism, T. R. & J. Pullis
Boot heel stiffening, Darrow & Walft.....
Book case, folding, E. Haskell......

Book, pocket, L. Wendt..
Boot, plow, C. H. Ricker.
Bottle, nursing, G. R. White.
Bottle washing apparatus, Schlich & Feyh
Box cover, blacking, J. B. Shaler........
Box opener, L. Mills....
Batton, F. Washbourne..
Bridge, draw, L. Schneider (r).

188,194
188,165
. 188,041
. 188,167
... 188,099
... 188,010

. 188,022
. 188,217
. 188,196
. 188,219
188,046
. 188,102
. 188,177
. 188,107
5,872

Bridge baluster, Sellers & Manly........c.cceeeenee 138,049
Brush,P. Wagner........ccoeeevevennnnnnns 188,218
Canal, H. Hill......ooovviniiiinniiiinneninnnenne... 188,156
Carbrake, J. N. Brush...........c....000 188,126

Car brake, E. Farnsworth........
Car, convertible freight, T. Fogg...

Car heater and ventiiator, C. F. Whor{..
Car wheel, H. Merrill...........c.ooeaeee
Card machine, postal, J. M. D. Keating..
Carriage axle box ,Jones & Dunkerley..
Carriage door, J. Cunningham...
Cart, dumping, B. Fitzhugh
Cartridges, etc., capping, J.F. Nett]eton
Cement torroonng. G. Howland..
Chafir, folding, A. C. Boyd.....
Chsir, school, E. J. Piper..
Chocolate, soluble, J. Corell.
Churn, W. H. Holdsm..........
Churn, reciprocating, M. Litty
Cigar holder, T. J. Lewis.......
Clothes pounder, S. Hinkel....
Clothes pounder, D. W. Rawson.
Clothes wringer, R. S. Cathcart (r)..
Clutch for machinery, W. B. Duckworth.
Clutch, friction, J. J. Coburn....
Cock, etc., blow off, E. G. Cushing.
Coffin handle, C. Strong (r).......
Cooler, beer, A. F. Rick....
Cooler, milg, W. Hodgdon...
Corn sheller, Brown & Shangle..
Coupling, universal, H. S. Leland.
Cradle, automatic, I. Goldman.......
Cultivator, J. Helm
Curtain fixture, T. Symonds
Curtain roller holder, B. G. Fitzhugh..............
Cutter bars, holding, W. H. Daniels..
Dentist’s tool, C. P.Grout.........
Derrick, J. E. Walsh........
Desk and seat, A. E. Roberts.
Drawer, B. J. Greely......
Dredger, E. B. Bishop..
Drill, grain, J. King.

.. 188,141
188,142
. 188,062
.. 138,086
.. 188,023
.. 188,091
.. 188,008
.. 188,018
.. 138480
.. 188,159
. 188,124
.. 188,190
. 188,007
.. 188,069
. 188,168
188,082
.. 188,024
. 188,044
5,360
. 188,139
.. 188,035
. 188,0m7
.. 5314
. 188,195
.. 188,088
. 188,125
.. 188,081
188,144
188,085
138,054
188,014
.. 138,186
.. 188,150
.. 188,215
. 188,045
.. 188,017
. 187,998

.. 188,166
188,048

Door lock, J. Scott..
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Dyeing aniline black, J. Higgia........... cesee
Eggbeater, N.C. Miller...
Elevator, A. C. Herron..

. 158,155
138,094
188,154

Elevator, grain, H. Merrill ceeee.. 188,175
Eyelet, S. W. Young....... 5 .... 188,221
Fabric selvages, uniting, T. Beven.... . 187,99

Faucet, self-closing, A. & E. Buckman.
File, paper, R. Henning
Fire arm, Holt & Marshall..
Fire arm, D. Smith....... coee .
Firearm, revolvlng,G. Ww. Schoﬂeld

Fire escape, G. H. Shaw........
Fire extinguisher, J. D. Bresnihan..
Fire place back, G. W.Cummings....
Fireproof ceiling, etc., J. W. Bassett..
Fireproof tioor, etc., W. Neracher....
Fork, horse hay, H. C. Stouffer.

138,128
138,086
188,159
188,27
188,047
138,051

Fruit basket, S. B. Conover (r). 5,361
Furnace, cupola, J. B. Pearse 188,184
Furnace, hot afr, C. L. Pierce. 188,188
Furnace, hot alr, C. L. Plerce.. 188,189
Gas light indicator, etc., W. W. Goodwin . 188,01
Gate, automatic, N. Long 000 500000000000 ee.... 138,088
Gate, iron fence, C. T. Bush.... 138,087
Generator, gas, D. H.11land ... 188,160
Generator injector, steam, S. Rue, Jr........ eesse. 138,198
Generator injector, steam, S¥ Rue, Jr. ... 128,199
Generator, steam, R. HOOPEr.......cccovviiiiennnnns
Grater, G. Booth......cccvvvunnennns

Grater,nutmeg, A. L. Platt.

Grater, vegetable, G. Booth.
Gun lock, C. Gordon...
Hame tug clip, J. P. Welpton (r).
Harness collar, H. B. Morrison....
Harness check hook, H. A. Carlton

Harvester, S. L. McCollock........ 138,172
Harvester, corn, S. Patton.... 5 133,181
Harvester, cutter, C. Pomeroy... . 188,192
Hat ear covering, B. R. MOrse.....coceeeeeiiiiennnns 188,040

Heater, steam, E. Russell.....
Hedge trimmer, 5. B. Turner..
Hemmer, E. S. Yentzer.......

138,20
. 188,106
... 188,064

Hinge, gate, W. G. Franklin. . 138,081
Hinge, lock, M. C. Le€............. . 188,092
Horse hoofs, paring, G. W. Schafer. ... 188,101
Horse power, A. G. Waterhouse..... 5 eee.. 138,108
Horse fly guards, suspender, G. Shelton. . 138,205
Hub, vehicle, A. Warner, (r). 5,366
Injector, engine, S. Rue, Jr.... ... 188,198
Injector, engine, S. Rue, Jr....c...cceeeeee.. ... 188,199
Iron beam, wrought, L. Kirkup... . 188,029
Iron and steel, puddling, J. G. Blunt, (r).. 5 5,367
Jack, lifting, W. M.Doty.....ccoevvnnnnnnn. . 188,078

Jack, lifting, H. H. Warren......cooeevaeeeerencannnns
Journal, anti-friction, M. E. Dayton....
Knife, corn stalk, J. M. Brick.
Knife, pocket, H. Staude
Lamp, G. Brownlee
Lamp, J. A. Pease
Latch handle, Ambrun & Olfermann .....

Lathe for wood, C. A. Blessing.. 137,999
Leather, boarding, O. Coogan... . 138,138
Lock for drawers, etc., E. G. Gory......

Loom shuttle binder, Hammond & Tucker..
Loom, lappet, F. W. Newton, (r).......
Loom temple, N. Chapman......
Loom for wire, S. Holdsworth..
Lubricator, Lunkenheimer & Meehan..
Marble, molding edges of, J. Finn......
Mill hopper, grinding, G. S. Thompson...
Mill pick, E. S. Forgy
Mill, rolling, J. E. Atwood...
Millstone dress, J. P. Harris..
Millstone spindles, oiling, J. J. Chubb.
Millstones, cooling, Shanton & Shaver...
Miner’s bar, R. B. Platt
Mirror, signaling, M. M. Kenney..
Molding machine, J. W. Gheen.
Music notation, E. P. Stewart
Neck tie, R. R. Parker..
Nut lock, W. B. Walt....
Nut machine, J. Braun..
Ordnance, C. Gordon..
Ordnance, E. A. Sutcliffe, (r).
Oven, bake, J. J. Piggott.....
Oyster dredge, I. A. Ketcham
Paper machine suction, W. McLaughlin...........
Pavement, D. C. Heller......
Pavement, concrete, J. W. & H. W. Krause, Jr....
Photographs, cutting out, J. Schofleld...

Pianoforte bridge, W. C. Ellfs.........
Piano hammers, capping, I. Bullard..
Pipe tongs, A. H. Jarecki...
Pipes, mold for earthen, P. McIntyre..
Pipes, etc., heating, Grimm & Corvin..
Planter, corn, G. O. Houck.
Planter, cotton, W. Price.
Planter, seed, I. T. Suggs.
Plow, J. M. Cobb.
Plow, J. ROOP..ccorereereronscennnns
Pools, etc., cleaning cess, Ww.C. McCarthy
Press, embossing, G. Clisbee..
Press, hay and cotton, G. W. Stewart. 5
Propeller, screw, J. Montgomery, (r)..
Propeller, operating screw, A. Lee, ()...
Pump, mining, G. E. Mills....... 00000
Punch, portable, J. J. Safely...
Railway snow plow, O. D. Baird...
Rake and tedder,R. J. Colvin
Refrigerator, D. Muleahy...........
Rule, square and bevel, C. M. Heffron.

. 13802
. 138,074
. 138,050
. 138,008
. 188,162
. 138,015
158,104
. 138,097
. 183,214
. 188,065
. 138,146
.. 5875

. 188,042

.. 188,130
. 188,210
5,364
5371

. 188,201
188,116
. 188,182
.. 188,095

. 188,152

Sash holder, L. A. Tuttle........... .. 188,057
Saw mfill carriage, B.F. & J. B. Smith. .. 188,206
Saw scroll, H. B. Smith................. . 188,108

Saws, sharpening, Davidson & Winningham. 188,137
Sawing machine, band, O. Bonney, Jr... .. 138,121
Scissors, A. Wii...cmore ... 188,061
Scow, dumping, A. T. Morris....... ceeeeess. 188,179
Screw making machine, J. Braun.. .... 188,067
Scrolls, drawing, E. E. Stebbins... .. 188,058
Scrubbing machine, S. H. Bush..
Scythes, rolling, H. Waters...
Seat, J. Peard
Separator, middlings, A. R. Gullder

Sewing machine, M. H. Kernaul.......
Sewing machine chair, F. Chichester

.. 188,129
.. 188,216
. 188,183
188,019
.. 188,163
.. 188,073

Sewing machine ruffler, D. C. Carey, (1) .. 53€8
Sewing machine shuttle, W.Cooney............... 138,134
Sewing machine thread cutter, Henry & Wood.... 188,158
Shaft hanger, W. Bellfs.....c....ccoieeeeenennnnnn.... 188,119
Shafting bearings,casting, J. Miller. .. 188,176
Shoe fastening, I. Banister............... .. 188,117
Shoemaker’s finishing tool, Wllson & Foster...... 135,063
Sizing compound, T. Gorrel. .. 188,147
Skate, roller, W. P. Gregg.. .. 188,018
Siate frames, finishing, J. H. &. G. S Comn .. 188,005
Slate washer, W. Westlake.. .. 138,218
Snow shovel, H. C. Cole.. .. 188,076
Soda water cock, etc., W. Gee ...... eeee.. 188,148
Soda water fountain attachment, W. R. Cady ...... 188,002
Soldering apparatus, J. Gulden (r).... veeseess 5,962
Spikes, pointing, Waldron & Moore... 5000000030000 138,058
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. 188,118
. 128,120
... 138,006
... 188,100
... 187,996

. 188,003

Square, try, W. F. Arnold.........
Stamps. affixing, Benseman & Slocum.
Stereotyping, rubber, G. H. Cooke.
fStone,dressing, G. R. Ray....
Stove, cooking, A. C. Barstow..
Stove, cooking, D. G. Littlefleld

Stove, reservoir, H. F. T. Hale (r) . 5,369
Table leaf support, G. Payzazt.. . 188,182
Tanning, Davis & Armstrong.. ... 188,138
Telegraph line, E. H. Austin.. . 188.115
Thill coupling. G. W. Hobart......... . 138,087
Tobacco boxes, recessing, I. M. Reames.. 138,193
Toy, T. Morley . 188,038
Toy house, J. B. Smith 188.208
Trunk, M. H. Bliss 188,000
Turn table, W. Sellers (r) .. 5318
Vault cover,T. Sharts . 138,204
Vehicle wheel, Wright & Jones. 188,220
Ventilator, S. C. Maine (r)....... 5,363
Vessels, construction of, W. F. Morgan 188,178
‘Wagon. dumping, J. H. Acriaans.. 138,111
‘Wall, plaster, M. F. Lyons..... 138,170
‘Wash board, G. Elsey........ 138,140
‘Washer, spring plate, F. R. Gridley. 188,149
‘Washingmachine, J. C. Burgner... 128,128
‘Washing machine, N. O. Wilcox....... 138,110
Watch pinion, reversible, F. Pickert.. .. 188,187
‘Watchman’s time check, T. Hahn... .. 188,081
‘Weather strip, J. & G. Racon... .. 138,065
‘Well boring, artesian, W. McPherson. .. 188,174
Windmill, W. Peck... .. 138,186
‘Window, S. Darling.. . 188,009
Window button, A. D. Judd (r). .. 587
‘Wire cloth, drying painted, C. H. Waters.. .. 188,060
Wood, etc., bundling, H. A. House...... .. 188,026
‘Wood, etc., bundling, H. A. House..... .. 138,027
‘Wood finishing compeund, F. Webster . 138,:09
‘Work stand, C. S.Caple. 128,072

EXTENSIONS GRANTED.
28,750.—ANIMAL TRAP.—A. S. Blake.
23,771.—CUFFs, ETC.—W. E. Lockwood. Three patents.
28,192.—Gas P1PE CUTTER.—J. E. Stanwood.
28,795.—Pump Box.—F. & J. Stock.

DESIGNS PATENTED.

6,594. —~CARPET.—J. Fisher, Enfield, Conn.
6,595.—CoFFIN HANDLE.—N. Hayden, Essex, Conn.
6,596 to 6,602.—CARPETS.—H. Horan, Newark, N. J.
6,603.—REED ORGAN CAsE.—J. R. Lomas.New Haven, Ct.
6,604 & 6,605.—CARPETS.—L. G. Malkin, New York city.
6,606 & 6,607.—CARPETS.—E. J. Ney, New York city.
6,603.—CARPET.—H. Nordmann, New Yor'k city.
6,609.—FrAME.—B.H. Slusser, L.Pearson,South Bend,Ind.
6,610 to 6,612.—CARPETS.—J. H. Smith, Enfleld, Conn.
TRADE MARKS REGISTERED.
1,218.—SoapP.—R. W. Bell & Co., Buffalo, N. Y.
1,219 to 1,222. —WHIsSKIES.—Du Vivier & Co., N. Y. city.
1,228.—HAIR DRESSING.—E.A.E.Meyer,Watertown,N.Y.
1,224.—CosMETIC.—Miller Brothers, New York city.
1,225.—YEAST POowDER.—Preston & Merr{ll, Boston,Mass.
1,226.—STARCH.—Proctor & Gamblc, Cincinnati. Ohio.
1,227.—C1aArs.—Scidenberg & Co., New Yok city.
1,228 —MINERAL WATER.—A. L. Kane, Milwaukee. Wis.
1,229.—FLOUR.—Jones, Willlams & Faxon, Buston, Mass.
1,230.—GRINDING MILLS.—StraubMill Co., Cincinnat{, O.
1,281.—OPERA GLASSES, ETC.—Sussfleld & Co., N. Y. city.

SCHEDULE OF PATENT FEES:

On each Caveat
On each Trade-Mark . .
On filing each application fora Patent (17 years)...815
On issuingeach original Patent......cce0ceeennes 8

On appeal to Examiners-in-Chief..........
Onappeal to Commissioner of Patents..
On application for Refssue....ooeveeeeess
On application for Extension of Patent.
On grenting the Extension..
On filing a Disclaimer............... 5
On an application for Design (8% years).. &

On an application for Design (7 years)...............815
On an application for Design (14 years)..... coooocood 830

VALDE OF PATENTS

And How to Obtain Them.

Practical Hiitu Tnventors

ROBABLY no investment of a small sum
of money briugs a greater return than the
expense incurred in obtaining a patent even
when the :nvention {s but a small one. Large
inventions are found to pay correspondingly
well. The names of Blanchard, Morse, Bige-
low, Colt, Ericsson, Howe, McCormick, Hoe
and others, who have amassed immense for-
tunes from their inventions, are well known.
And there are thousands of others who have
¢ realized large sums from their patents.

More than FIFTY THOUSAND inventors have availed
themselves of the services of MUNN & Co. during the
TWENTY-SIX years they have acted as solicitors and
Publishers of the SCIENTIFIC AMERICAN. They stand at
the head in this class of business; and their large corps
of assistants, mostly selected from the ranks of the
Patent Office: men capable of rendering the best service
to the inventor, from the experience practically obtained
while examiners in the Patent Office : enables MUNN &
Co. to do everything appertaining to patents BETTER
and CHEAPER than any other reliable agency.

HOWTO & e
OBTAIN a%:::s; i

ry letter, describing some invention which comes to this
office. A positive answer can only be had by presenting
a complete application for a patent to the Commissioner
of Patents. An application consists of a Model, Draw-
ings, Petition, Oath, ard full Specification. Various
official rules and formalities must also be observed. The
efforts of the inventor to do all this business himself are
generally without success. After great perplexity and
delay, he {8 usually glad to seek the aid of persons expe-
rienced in patent business, and have all the work done
overagain. The best plan is to solicit proper advice at
the beginning. If the parties consulted are honorable
men, the inventor may safely confide his ideas to them:
they will advise whether the improvement 18 probably
patentable, and will give him all the directions needful
to protect his rights.

How Can I Best Secure My Invention?

Thisis an inquiry which one inventor naturally asks
another, who has had some experience in obtaining pat-
ents. His answer generally is as follows,and correct :

Construct a neat model, not over a foot in any dimen-
sion—smaller if possible—and send by express, prepaid,
addressed to MUNN & Co., 37 Park Row, toge.ther with a
description of its operation and merits. On receipt
thereot, they will examine the invention carefully,and
advise you as to its patentability,free of charge. Or,if
you have not time, or the means at hand, to construct a
model, make as good a pen and ink sketch of the im-
provement as possible and send by mail. An answer as
to the prospect of ¢, patent will be received, usually, by
return of mail. It {s sometimes best to have a search
made at the Patent Office ; such a measure often saves
the cost of an application for a patent.

Preliminary Examination.

Inorder to have such search, make out a written de-
scription of the invention, in your own words, and a
pencil, or pen and ink, sketch. Send these, with the fee
of $5, by mail, addressed to MUNN & Co., 37 Park Row,
and in due time you will receive an acknowledgment
thercof, followed by a written report in regard to the
patentability of your improvement. This special search
18 made with great care, among the models and patents
at Washington, to ascertain whether the improvement
presented is patentable.

Relissues,

Areissue {s granted to the original patentee, his heirs,
or the assignees of the entire interest, when, by reason
of an insufficient or defective specification, the original
patent is invalid, provided the error has arisen from in-
advertence, accident, or mistake, without any fraudu-
lent or deceptive intention.

A patentee may, at his option, have in his ressue a
separate patent for each distinct part of the invention
comprehended in his original applicatior by paying the
required fee in each case, and complying with the other
requirements of the law, as in original applicatioas.
Address MuNN & Co., 37 Park Row, New York, for full
particulars.

Value of Extended Patents,

Did patentees realize the fact that theirinventions are
likely to be more productive of profit during the seven
years of extension than the first full term for which their
patents were granted, we think more would avail them-
selves of the extension privilege. Patents granted prior
to 1851 may be extended for seven years, for the benefit
of the inventor, or of his heirsin case of the decease of
fomer, by dueapplication to the Patent Office, ninety
days before the termination of thepatent. The extended
time intres to the benefit of the inventor, the assignees
under the first term having no rightsunder the extension
except by specialagreement. The Government fee for
an extension is $100, and it 18 necessary that good profes-
sional service be obtaine.to conduct the business before
the Patent Office. Full infor fon as to ex 1
may be had by addressing MUNN & Co.,87 Park Row,New
York.

Caveats,

Porsons desiring to flle a caveat can have the papers
prepared in the shortest time, by sending a sketch and
description of the invention. The Government fee for
a caveat {8 $10. A pamphlet of advice regarding applica-
tions for patents and caveats 18 furnished gratis, on ap-
plication by mail. Address MUNN & Co., 37 Park Row,
New York

Design Patents.

Foreign designersand manufacturers, who send goods
to this country, may secure patents here upon their new
patterns, and thus prevent others from fabricating or
selling the same goods in this market.

A patent for a design may be granted to any person,
whether citizen oralien, for any new and original design
for a manufacture, bust,statue, alto relievo, or bas relief,
any new and original design for the printing ot woolen,
silk, cotton, or other fabrics,any new and original im-
pression, ornament, pattern, print, or picture, to be
printed, painted, cast, or otherwise placed on or worked
into any article of manufacture.

Design patents are equally as important to citizens as
to foreigners. For full particulars send for pamphlet to
MuUNN & Co., 37Park Row, New York.

Trademarks,

Any person or irm domiciled in the United States, or
any firmor corporation residing in anyforeign country
where similar privileges are extended tocitizens of the
United States, may register their designs and obtain pro-
tection. Thisis very important to manufacturersin this
country,and equally so to foreigners. For full particu-
arsaddress MUNN & Co., 37 Park Row, New York.

Canadian Patents,

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

In order to apply fora patent In Canada, the applicant
mnst furnish a model, specification and duplicate draw-
ings, substantially the same as in applying for an Ameri-
can patent.

The patent may be taken out either for five years (gov-
ernment fee $20), or for ten years (government fee $40)
or for fifteen years (government fee $60). The five and
ten year patents may be extended to the term of fifteen
years. The formalities for extension are simple and not
expensive.

American inventions, cven if already patentedin this
country, can be patented in Canada provided the Amer{-
can patent {s not more than one year old.

All persons who desire to take out patents in Canada
are requested to communicate with MuNN & Co., 87 Park
Row, New York, who will give prompt attention to the
business and furnish fullinstruction.

To Make an Application for a Patent.

The applicant for a patent should furnish a model of
his invention if susceptible of one, although sometimes
it may be dispensed with ; or,if the invention be a chem-
{cal production, he must furnish samples of the ingredi-
ents of which his composition consists. Thcse should
besecurely packcd,theinventor's name marked on them,
and sent by express, prepaid. Small models, from a dis-
tance, can otten be sent cheaper by mail. The safest
way to remit money is by a dratt, or postal order, on
New York, payable to the orderof MUNN & Co. Persone
who live in remote parts of the country can usually pur-
chase drafts from their merchants on their New York
correspondents.

Foreign Patents,

The population of Great Britain is 81,000,000; of France,
87,000,000 ; Belgium, 5,000,000; Austria, 36,000,000; Prussia,
40,000,000,and Russia, 70,000,000. Patents may be securea by
American citizens in all of these countries. Now is the

time, when business {s dullat home, to takeadvantage of

these immenseforeign fields. Mechanical improvements
of all kinds are always in demand in Europe. There will
neverbe a better time than the present to take patents
abroad. Wehavereliablebusiness conncctions with the
principalcapitals of Europe. A large share of all the
patents secured in foreign countries by Americansare
obtained through our Agency. Address MUNN & Co., 87
Park Row, New York. Circulars with full information
on foreign patents, furnished free.

Coples of Patents,

Persons desiring any patent issued from 1836 to Novem
ber 26,1867, can be supplied with official copies at a reas-
onablecost, the price dependingupon thec extent of draw-
ings and length of specification.

Any patent issued since November 27,1867, at which
time the Patent Office commenced printing the drawingg
and specifications, may be had by remitting to this of-
fice $1.

A copy of the claims of any patent issucd since 1836
will be furnished for §1.

‘When ordering copies, plcase to remit for the same as
above, and state name of patentee, title of invention,and
d ate of patent. Address MUNN & Co.,Patent Solicitors
87Park Row,New York.

MuUNN & Co. will be happy to see inventorsin person,
at their office, or to advise them by letter. Inall cascs,
they may expect an konest opinion. For such consulta-
tions, opinions, and advice, no ckarge i3 made. Write
plain; do not use pencil or pale ink ; be brief.

Allbusiness committed to our care, and all consulta-
tions, are kept secret and strictly confidential.

Inall matters pertaining to patents,such as conducting
interferences, procuring extensions, drawing assign-
ments, examinations into the validity of patents, etc.,
special care and attention is given. For information and
for pamphlets ot instruction and advice

Address

MUNN & CO.,
PUBLISHERS SCIENTIFIC AMERICAN,
37 Park Row, New York.

OFFICE IN WASHINGTON—Corner F and 7th

treets, opposite Patent Office.

Advertisements,

RATES OF ADVERTISING.

Back Page = = = =« « ~ = $1.00a Jine.
Inside Page = = = = = = 73 cents a line.

Engravingsmay head advertisements atthesame rate r er
line, by measurement, as the letter- press.
25 Temperance Magazine of 64 pages, hand-
some(l‘ly mnted, finely illustrated and ably

edited. ny of our agents are makinz $10

er day, and 82 per week can be made the year round
y any person willing to work. Sample copy and in-

n
structfons mailed FREE. AD{}] at once for anagency.
Address. IRON WORLD PUBLISHING CO., Pitfs-

burgh, Pa.
MANUFACTURERS, JoR55% i
y DEALERS, in all
branches of the Metal Trades, should keep thoroughly
csted by taking that invaluable '}oumal entitle
RON WORLD AND MANUFACTURER. Its Metal
Price Current is thoroughly reliable. It is edited with
greatabmtg. Its correspondence embraces the contri-
utions of State Geologists, Metallurgists. and of emi-
nent Scientific Men, Its manufacturing news is obtained
b{ a special corpsof salaried correspondents traveling:n
all sections of the country. It contains the choicest
selections from the scientific and mechanical journals of
this country and Europe. Its circulation 18 increasing
ra.pldl{x‘ not only throughout the States but in the Prov-
inces, nﬁlsnd. ermany, etc. It is the BEST ADVER-
TISING MEDIUM in the United States to reach the
Hardware, Machine and Metal Trades. This valuable
week'? H]ournal will be sent
FO MONTHS ON TRIAL FOR ONE DOLLAR!
Tryit! Address

IRON WORLD PUBLISHING CO.
Pittsbnrzh: Pa.

WAYNESBORO’
STEAM EN G’IE ang

- =

vy NG
BOILE WORKS.

Stationary and Portable Engines, Superior Balanced

Slide Valve, all kind Boilers, Circular Sawmills, Farm

Engines. For Illustrated Circular, Price List, &c.,
Address F B

A WEEK GUARANTEED. Reliabie
aﬁems. of either sex, wanted to canvass for
the OLDD OAKEN BUCKET, a Literar,

8681
HJHSI'TAVL

‘Waynesboro’, Franklin ‘(Jo., Pa.

JUDSON’S
PATENT LATHE CHUCK.

EST CHUCK MADE OF
TH’FHSETgAOIVlgg Cll ZECAND WEIGHT.

CONSTRUCTED on ENTIRELY NEW PRINCL. PLELSE
o

each .Jaw being independent in action, and so arrange
that the pressure the Screw toward the centreals
resses the Jaw firmly against the face of the Chuck,
goldlng the work more securely than any other Chuck
now in use, with thesame powerexpended on the screw.

The Jaws are of Cast Steel, the Scrcws are of Lo
Moor Iron, Case Hardened, and the Nuts of Malleable
Irot:l. The v%orlixﬂnl%fhlplsall i‘.h'sttcluslzl.:l lThtehC%sﬂngia
17ght, and yet with all neceseary stren, n the best po-
s1Flon to restst tho strain. DWIGHT ROBERTS, Mahu.

FourTH
CINCINNATI

[ndustrial Exposuion,

18%3.

OPENS SEPT. 3, CLOSES OCT. 4, 1873.

PROPOSALS jor ENGINES and BOILERS.

ProPosaLs will be recefved, till June 1st, from Steam
Engine Manufacturers, .or the supply for use during the
Exposition, of

FOUR FIRST CLASS STEAM ENGINES,

to furnish power for machinery in motion, each to be
not less than 12 inches in diameter of cylinder. The
prominent display of the Engines is regardedas full com-
gensau on for the use of the same, and the contracts will

e awarded to bidders offcring the mest favorable terms
as to freight, cost of erection and running.

PROPOSALS will be received, also, for the eupply of
BOILERS (for the same length of time) having in the
aggregate 400 horse power.

Address FRANK MILLAWARD,
Chairman Machinery Department.

The CANADIAN PATENT OFFICE RECORD
MECHANIC’S MAGAZINE,
Published Monthly, contains: 1. Short claim and Dia-
gram of every invention patented in Canada during the
moLth, furnished by the Canadian Patent Office and pub-
1ished officially. 2. Original and selected articles on
every branch of Engineering, Mechanics and Manufac-
tures, profusely illustrated. The wh' le forming a hand-
some 4t30|t))amphlet of 60 to 80 pnfea monthly, and avol-
ume of 800 pages annually. Invaluable to inventors,me-
chanics, manufacturers, architects, builders, chemists
and others. Two Dollars, U. S. currency, payablein ad-
vance, cover onezyear's svbscription, includin Canadian
ostage. Only 82 per annum. Inventors and manufac-
urers will ind this magazine the very best mediumn for
advertising. Rates low, being only 12 cts. ger line, and
.50, U. S. currency, per inch space each iInsertion,
llustrations of {inportant inventions inserted at special
rates by contract. The *Scientific American” of April
19th, speaking of this publication, says : ‘- A new publica-
tion, under the above title, has been recentlycommenced
at Montreal, Canada, by the well known publisher, Mr,
George E. Desbarats. It embodies an official list of all
gatents granted in Canada, with the claims and reduced
fagrams of th.edrawings. Addedto thisisia department
of miscellancous information, containing {llustrations
of recent intercsting discoverics, general scientific
news, &c. The whole forms a valuable publication,
which reflects the highest credit upon its enterprising
publisher, and deserves success.”
Send {gmr address, with §2 for one year’s subscription,
to GLORGE E. DESBARATS, Publisher, Montreal, Ca.

OFFICE OF THE

UNITED STATES

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

PROPOSALS FOR PLANS

FOR THE
CENTENNIAL ANNIVERSARY BUILDINGS.

ARCHITECTS, ENGINEERS, and others, are hereby invi-
ted to offer preliminary sketches or designs for the
buildings to beerected 1n Fairmount Park,Philadelphia,
for the International Exhibition in 1876.

SPECIFICATIONS and other documents prepared for
those desiring to compete for the design,

together with tnformation as to the Sums to be paid for
the plans which may be selected,

will be furnished on application to Lewis Waln Smith
Secretary of the Centennial Commission, No. 904 Walnu
Street, P Iladelgma.

All plans must be placed in the hands of the Secretary
of the Commission

BEFORE NOON ON THE FIFTEENTH DAY OF
JULY, 1873.

After which time no designs will be received.
By direction of the Committee on Plans and Archi-

tecture.
A. T. GOSHORN, Chakman.

« ECOND HAND Machinists’ and Wood
Tools for Sale. List and description furthshed by
S. F. QUINBY, 165 Pearl St., New York.

GLASS OIL FEEDERS for Machinery.
€3.00 per Dozen.

Sample by mail, 35 cts. Circulars free. Guaran-
teed reliable. Elght years’ test. Saving of ofl,
75 per cent. . H. MSTED,

No. 1 Chambers St., New York.

THE

SGIENGEORREGORD
187 3.

A Compendium of the Scientific Progress and Discove
ries of the Preceding Year. Illustrated with Steel
Plate and other Engvln . &0 pages,
octavo. 1ce,%;.

HIS NEW AND SPLENDID BOOK is now
ready. Itscontentswillembrace themost Interest-
ing Facts and Discoveries in the various Arts and Sci-
encesthathave transpired during the preceding year exe
nibiting in one view the General Progiess of the World
in the following Departments:
1—CPEMISTRY AND METALLURGY.
2.—MECHANICS AND ENGINEERING.
3.—ELECTRICITY, LIGHT, HEAT, SOUND.
4.—TECHNOLOGY.—Embracing New and Useful [nven
tions and Discoveries relating to THE ARTS;
5.—B0%?ggL%ggEHORTICULT RE.
—AG :
?.—RU RAL AND HOUSEHOLD ECONOMY.
E-URTERLA Meplea, THERAREVEICS, AvoroNE.
.—NA 5
lg & llla.aMETEOROLUGY. TERRESTRIAL PHYSICS
G

APHY,
R.—GEOLOGY AND MIN ERALOGY.
13.—ASTRONOMY.
14 & 15—BIOGRAPHY.

Every person whe aesires to be well informed concern-
ing the I?rogress of the Arts and Sciences should have a
copy of SCIENCE RECORD FoOR 1878. It will be a most in-
teresting and valuable Book, and should havea place in
every Household, in every L{brary.
= 600 pxiggr?a. Ofetavo. Handsomely Bound. Many Engrav-

ce,

8. .
lngent by mail to all parts of the country, on receipt of
the price. A liberal dircount to the trade and to can-
vassers. Forsale at all the principal Bookstores.

MUNN & CO., PUBLISHERS,
37 Park Row, New York City.

THE SCIEN1IFIC AMERICAN wiH be sent one year
and one copy of SCIENCE RECORD FOR 1873, on
receipt of $4:50.

facturer. Office and Factdry, Wythe Avenue, corner
Hewes St.,Brooklyn,E.D., New York. Send for circular.

© 1873 SCIENTIFIC AMERICAN, INC.

SCIENCE RECORD FOR 1872, uniform with the
above.; Price $2. Library binding, ai
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Seientific  Qmerican,

BAIRD’S

JODLS

INDISPENSABLE

TIN & SHEET IRON WORKERS,

CORNICE CUTTERS,

BOILER AN]"‘IAKERS.
A Practical Workshop Companion,

TIN, SHEET IRON, AND COPPER
PLATE WORKERS ;

Containing Rules for Describing Various Kinds of Pat-
terns used by Tin, Sheet Iron, and Copper Plate Woriz-
ers; Practical Geometry ; Mensuration of Surfaces and
Solfds; Tables of the Weights of Metals, Lead Pipe,
etc.; Tables of Areas and Circumferences of Circles;
Jgpans. Varnishes, Lackers, Cements, Compositions,
cte., ete.

BY LEROY J. BLINN, Master Mcchantc.
A new edition, with over 100 {llustrations. 12mo.....$2.50

¥ This volume has acquired a national reputation
among tin and sheet fron workers, and {ts great value
can be vouched for by the thousands who have purchased
and used copies of it.

CONTENTS.--Rules for Describing Patterns, fully il-
lustrated and in great variety; Practical Geometry;
Decimal Equivalents to Fractional Parts of Lineal Mca-
surement ; Definitions of Arithmetical Signs; Mensura-
1ion of Surfaces; Mensuration of Solids and Capacities
of Bodie . ; Tables of Weights of Iron,Copper, and Lead ;
Tables of the Circumference and Areas of Circles; Sizes
and Capacity of Tinware in formn of Frustrum of a Cone,
such a8 Pans, Dish Kettles, Pails, Cotfee Pots, Wash
Bowls, Dippers, Measures, Druggists’and Liquor Dealers’
Mecasures; American Lap Welded Iron Boller Flues;
Table of Effects upon Bodies by Heat; Weight of Water;
Effects produced by Water in an Aerif orm State; Practi-
cal Properties of Water; Effects produced by Water in
its Natural State ; Effects of Heat at certain Tempera-
tures ; Tempering; Efects produced by Air in its Natu-
ral and in a Rarefied State; Table ot the Expansion of
Atmospheric Air by Heat; Size Lunfth, Breadth, and
Weight or Tin Plates; Crystallfzed Tin Plate; List of
Calibre and Weights of Lead Pipe ; Calibre and Weights
of Fountain or Aqueduct Pipes; To Ascert in the
Wellghta of Pipes of Various etnis, and any Diameter
required; Weight of a Square Foot of Sheet Iron, Cop-
per. and Brass, as per Birmingham Wire Gauge ; Reca-
i)ltulatlon of Welghts of Various Substances. PRACTICAL
RECEIPTS.—Japanning and Varnishing; Varnisnes; Mis-
cellaneous ; Lackers ; Cemen ts ; Miscellaneous Receipts;
Britannia ; Solders, etc.; Strength of Materials.

Galvanized Iron
Cornice-Workers' Manual :

Conlaining instructions inlaying out the different Mitres,
and making Patterns for all kinds of plain and circular
work. 0, Tables of Weights, Areas and Circumfer-
ences of Circles, and othermatter calculated to benefit

the Trade.
By CHARLES A. VAILE,

Superintendent ¢ Richmond _Cornice Works,
mond, Ind.

Ilustrated by twenty-one plates.

RS

Shest Metal Wilfker’s Instructr,

ZINC, SHEET IRON, COPPER, AND TIN
PLATE WORIKXERS AND OTHERS ;

ContalnlnF a Selection of Geometrical Problems; alsos
Practical and Simple Rules for describing the various
Patterns required in the difterentbranches of theabove

Trades.
By REUBEN HENRY WAKN,
Practical Tin Plate Worker.

To which is added an Appendix, containing Instruc-

tions in_Boiler Making, Mensuration of Surfaces and

Solids, Rules for Calculating the Weights of Differ-

ent kigures of Iron and Steel. Tables of the Weights of

Iron, Steel, etc. Illustrated by thirty-two plates and

Elilrty-seven wood engravings. In one volume, Sv:a.
rice

Rich-

In1vol., quarto.,..$5

CONTENTS.—A selection of Geometrical Problems,
{llustr ated b{ Plates I.to XXXII., and with text descrip-
tive of a full variety of patterns for Tin and Sheet Iron
‘Work, in general uge.

AP PENDIX.—Rules for Boilermaking,etc.—Template
making—To build a tubular boiler of 36 inches, inside
diameter of two plates in the circle—To find the breadth
of the template for a given dome at any particular place,
by calculation—To find the template for a given shor
egg-end spherical—To find the temp late for & gilven long
egg-end parabola; thebreadth andl engthof the template
at any particular place—To find the templates for a given
barrel spheroid ; the breadths and lengths of any partic-
ular place bly calculation.

Mensuration of Surfaces.—Four sided figures—Trian-
gles—Trapezoids and trapeziums—The eircle—Ellipse or
oval—Mensuration of solids—For superficies—For the
8olidity—Cylinders and prisms—Cones and pyramids—
Spheres and segments of spheres.

Approximgte Rules for Finding the Weight of Differ-
ent Figures of Wrought Iron and Steel.

¢ The above, or any of my Books, sent by malil,
free of postage,at the publication prices.

ME new and enlarged CATALOGUE OF PRACTI-
CAL AND SCIENTIFIC BOOKS—9 pages, 8vo.—will
be sent, free of postage, to any one who will favor me
with his address.

HENRY CAREY BAIRD,

INDUSTRIAL PUBLISHER,
406 WALNUT STREET, Philadelphia.

WOODWARD’S

NATIONAL

ARCHITECT

1000 WORKING DRAWINGS.
Plans, Details,
I Specifications & Estimates.

TWELVE DOLLARS, post-
paid.

1000 Diagrams, illnstrat-
ing all branches of Con-
NATIONAL structive Carpentry, Roof-

ing, Framing, Stairbnild-
ing, and Handrailing.

BUILDER' TWELVE DOLLARS, post-paid.

ORANGEJUDD & CO.,243 Broadway,N.Y.

OOD-WORKING MACHINERY GEN-
erally. Specialties, Woodworth Planersand Rich-
srdson’s Patent roved Tenon Machines.
Central, corner Union st., Worcester, Mass.
WITHERBY RUGG & RICHARDSON.

MONCKTON’S

Machinery,

‘Wood and Iron Work%of every kind. Leather and
Rubber Belting, Eme eels, Babbitt Metal, &c.
GEO. PLACE &

CO., 121 Chambe:s & 103 Reade Sts, N.Y.
.

Cold Rolled Shafting.
Best and most perfect Shafting ever made, constantly
on hand in large quantities, furnished in any lengths up
to 24 ft. Also, Pat. Coupling and Self-olling adjustable

Hangers. sKORGE PLACE & CO.,

121 Chambers & 103 Reade Streets, New York.

Sturtevant Blowers.

Of every size and description, constantly on hand.
GEORGE PLAC 0.
121 Chambers & 103 Reade Streets, New "York.
ATHE CHUCKS—HORTON’S PATENT

from 4 to 36 inches. Also for car wheels. Addrese
THE E. HORTON & SON CO.. Windsor Locks, Conn.

Niagara Steam Pump.

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

the 1act Lusl uue 8narting nas 75 per cent greater
8trength, a finer finish,andis truer to gage,thanany other
{n use, renders it undoubtedly the most economical. We
are also the sole manufacturers of the CELEBRATED COL-

LINS PAT. COUPLING, and t}mlsh Pulleys, Hangers, etc.
of the most approved gtyle® _Price lists mailed on appli-
cation to -" (JONES & LAUGHLINS,
jead  Try street, 2d and 8d avenues, Pittsburgh, Pa.
—me . 90 S. Canal 8¢t., Chicago.
'¥-Stocks of this Shafting in store and for sale by
FULLER, DANA & FITZ, Boston, Mass.
GEO. PLACE & CO., 126'Chambers street, N. Y.
PIERCE & WHALING, Milwaukee. Wis.

SILICATE OF

inits varlous forms. PHILADELPHIA QUARTZ CO.

1832. SCHENCK’S PATENT. 1871.

WOODWORTH PLANERS

And Re-Sawing Machines, Wood and Iron Working Ma-
cnlner;hEngixfes, Bollers, etc. JOHN B. S CHENCK'S
SONS, Matteawan, N. Y. and 118 Liberty 8t., New York.

IIIIIHITJ WROUGHT

fRON

BEAMS & G/IRDERS

’rﬂE Union lron Miils, Pittsburgh, Pa.

The attention of Engineers and Architects 1s called
to ourimproved Wrought-iron Beams and Girders (pat-
ented), in which the compound_welds between the stem
and flanges, which have proved so objectionable in the
old mode of manufactu ng, are entirely avoided, we are

repared to furnish all sizes at ter ©= as favorable as can
eobtained elsew here. For descriptive mthm haddress
Carnegie, Kloman & Co,Union IronMills, Pittsburgh, Pa.

ONLY 10 CT for two numbers of the(x)x;v]:

s {llustrated paper, MY
FIRESIDE. A $5 Chromo and the paper only slN 8 {ear.

JONES & HADLEY, Publishers, 176 Broadway,
"ASON’S PAT'T FRICTION CLUTCHES

are manufactured by Volney W. Mason & Co.,
Providence, R. I. Agents, L. B. BROOKS, 60 Cliff street,
New York; TAPLIN, RICE & CO., Akron, Ohio.

00D CARPETING.
¥ oy ARREELAND, T AT TL0ORS
ustrated price list to
st ks NATIONAB WOOD MAN'F’G CO,,
942 Broadway, New York

OR SALE—A new first class horizontal

Steam Engine, 25 horee power. SOUTH BROOK-
LYN STEAM ENGINE WORKS, Van Rrunt, near Sum-
mit Street, South Brooklyn, N. Y.

AGLE FOOT LATHE—For Amateurs,
Jewellers and others. The flnest in the market.
Manufacturcd by W.L. CHASE & Co., 95 Liberty st.,N. Y.

ORTABLE STEAM ENGINES, COMBIN-

ing the maximum of emc(encg, durability and econ-
omg, with the minimum of weight and price. They are
widely and favorably known, morethan 1,000 beingin
use. All warranted satisfactory or no sale. Descriptive
circulars sent on apé)llcatlon. ‘Address

THE J. C. HOADLEY CO. Lawrence, Mass,
Liberty st., New York.

Highest Premium éMedaI
__INSTITU

= .

ESTABLISHED
IN 1858.

Awarded and Endorsed by Certificate from the AMERICAN
E as ‘‘ The Market.”’

t Article in the Marke

e
%

The ¢ ASBESTOS ROOFING? is a substantial and _reliable material, which can be safely used in place

of Tin, Slate, &c., on steep

cheaply transportéd and easily applied. Also,

or flat roofs, in all climates.
Manufacturer of

It 1s manufactured in rolls ready for use, and can be

ASBESTOS ROOF COATING AND CEMENT, ASBESTOS BOILER FELTING, SHEATHING
FELTS, ASBESTOS BOARD AND PAPER, ASBESTOS, ASPHALTUM, &c.

¥~ Send for Descriptive Pamphlets, Price-Lists, &c. Liberal Terms to Dealers.

These materials for sale by

KIRKWOOD & DUNKLEE, Chicago.

M. M. BUCK & CO., St. Louis, Mo.

B. 5. PARSONS, Galveston, Texas.

E. A. EDWARDS & CO,, San Francisco, Cal.

H W. JOHNS,
NEW OFFICES, 87 MAIDEN LANE,
Cor. Gold St., New York.,

WO00D-WORKING MACHINERY.

New and improved Woodworth'’s, Daniel’s, and Dimen-
sion Planers, Moulding, Mortising, Tenon! n%,l Sawin;
Boring, Upright Shai)lng Machines, etc. Machine Chisels
and Augers, Moulding Cutters and Farmer’s Cele=
brated Patent Matcher Heads and Cutters, con-
tantly on hand and made to order. 0

. BALL & CO., 36 Salisbury St., Worcester, Mass.

MILLERS AND GROCERS—Gray’s Flour
and Yeast Company, 60 West 42d St., New York,
Manufacturers of Gray's Pure Hop Yeast i’owder. for
Family and Millers’ use, owners an: antors of Patent
Right of manufacture of Pure Hop Yeast, Self Raising
Flour, and Gray’s Superfor Family Flour.

Agents Wanted. NSamples and circulars, 25c. Gray’s
‘Wheat and Yeast Feeder.

Q HINGLE AND RARREL MACHINERY.—
? Im]proved Law’s Patent Shingle and Head!ng Ma-
ine, sfmplest and best in use. XIBO, Shingle Heading
and Stave Jointers, Stave E%ucllzers, Heading Planers,
Turners, &. Address TREVOR & Co., Lockport. N. Y

UERK’'S WATCHMAN’S TIME DE-
TECTOR.—Important for al. large Corporations

and Manufacturing concerns—capavle of controlling
with the utmost accuracy the motfon cf 8 watchman or

ANTED! Agents to sell our Rubber Stamps and
WotherNovelt es. Address U.S. MANUFACTURING
COMPANY, 97T W. Lombard St., Baltimore, Md.

M. MAYO’S PATENT BOLT CUTTER.
e Send for Illustrated Circular, Cincinnati, Ohio.

333

NEW and 2d-HAND,.==
Send forCircular. CHAs.PLACE
& CO. 60 Vesey st., New York.

MACHINERY,

Andrew’s Patents.

Noiseless, Friction Grooved, or Geared Hoist=-
a‘grs. suited to every want.
Safety Store Elevators. Prevent Accident, it
Rope, Belt, an ngine break.
Smoke-Burning Safety Boilers.
ouble and Single, 1-2 to

Oscillating Engines,
100-Hors§power.

Centrnl'ﬁgul umps, 100 te. 100,000 Gallons
per Minute, Best Pumps in the World, pass
Mud, Sand, Gravel, Coal, Grain, etc., with-

out injury.
All Light S{mlﬂe, Durable, and Economical.
Send for Circulars,

‘WM. D. ANDREWS & BRO.
414 Water Street, New York.

EW & IMPROVED PATTERNS.—MA-

CHINISTS’ TOOLS—all sizes—at low prices.
E.& R.J. GOULD, 108N. J. R. R. Ave., Newark, N. J.

JOHNSTON,

‘Writs for a Price List to J. XX.

179 Smithfiel

Breech-Loading S|

Guns, 83 to $150. Si

Revolvers, §6 to $25, Gun Maj

Aty B Bt el ot 2 St or ok
, Revolvers, etc., bought or ea for.

b sent by express C.0.D. to be examined before paid for.

ACHINERY of all kinds, New and Sec-
ond Hand, bought and sold by S. C. HILLS, 51
Courtlandt Street, New York.

AW GUMMERS, Single and Double Up

sets, Saw Tooth Swages, Mill Dog Holders, Sidin,
olders, Raflroad rs, and Tgee Pruners. Sengd

Spike Pullers.
for circular. G. A. PRESCOTT, Sandy H{ll. N, Y.

FREY’S}

SAW GRINDER

Will Gum and Sharpen Saws
better and in less time than
any otherdevice. Saves flles,
time and Labor; Shapes mold-
ing Bitts ; Grindsand polishes
Metal, &c. &c.

Manufactured bi

Frey, Sheckler& Co.

Bucyrus, Ohio.

MPROVED FOOT LATHES. SELLING
Everywhere. N.H. BALDWIN, Laconia, N.H.

W

Forthe Best and Cheap=
est_Address THE STILES
& PARKER PRESS CO.,
MIDDLETOWN, CONN.

UNCHING
AND
DROP PRESSES.

atrolman, as the same reaches different stations of his
eat. Send fora Circular. J.E. 5
0. Box 1,057 Boston

. Mess,
N. B.—~This detector is covered by two U. 8. i’ltentr,
Parties using or selling these instruments without au-

thority from me will be dealt with according to law.
ICHARDSON, MERIAM & CO.

Manufacturers of the latest improved Patent Dan-
els’ and Woodworth Planing Machines, Matching, Sash
and molding, Tenoning, M2rtising, I-oﬂnﬁ,“smﬁlng, Ver-
tical, and Circular Re-sawing Machines, Saw Mills, Saw
Arbors, Scroll Saws, Railway, Cut-off, and Rip-saw Ma-
chines, Spoke and Wood Turning Lathes,and various
other kinds of ‘Wood-working Machinery, Catalogues
and price lists sent on application. Manufactory, or-
cester, Mass. Warehouse, 107 Liberty st, New York. 1%

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

WORKING CLASS fSALE OR FEMALE,

$60a week guaranteed.
Respectable employment at home, day or evening; no
capltal required ; full instructions and valuable package
of goods sent free by mail. Address with 6 cent return

stamp, M. YOUNG & CO., 16 Cortlandt St., New York.

HAMPION SPRING MATTRESS—The

latest and best improvement. Do you want a

healthy and comfortable bed? Here it is. "The softest
easlest, cheapest, most popular, and durable Spring Bed
in market. Sold

bwl leading dealers. 'No slock com-

OF THE

SCIENTIFIC AMERICAN.

The SCIENTIFIC AMERICAN is devoted to theinter.
ests of Popular Science, the Mechanic Arts, Manufac-
tures, Inventions, Agriculture, Commerce, and the 1in-
dustrial pursuits generally, and 18 valuable and instruc-
tive not only in 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 contain over 800 pages and several

hundred engravings of new machines, useful and novel
inventions, manufacturing establishments, tools, and

plete without it. olly composed of tem-
pered steel springs,so united that the dpressure is equally
distributed. Easlly moved or carried about the house.
Can be lifted, turned, orrolled up like a blanket. Both
sides alike. No frame.no wooden slats,no straps. May
be usea on floor without bedstead. No under bed re-
quired. Needs only half thickness of hair mattress. The
regular size double bed, 4 ft. 6 in. by 6 ft., contains 192
tempered steel upholstery springs and weighs only 25
1bs.  More springs for (our money in this bed than in'any
other., Warranted nofseless. Any sizes made to order
Send for pictorial circular, Retall price of double bed,

$13. Shipped, by single hed or quantity, to all parts o

the werld. Liberal d{ecount to the trade. Agents want-
ed. F.C. BEACH & CO., Makers, Chambers St., cor.
Church New York.

ROPER HOT AIR

ENGINE COMPANY, 10 New!Church St., New York.

OXIDE. MANGANESE,

For Steel & Glass Makers,Oil Boilers. We arefirst hands for thisarticle, L.& J,W.FEUCHTWANGER, 55 Cedar St.,N.Y,

Milling Machines.

STANDARD, UNIVERSAL, INDEX AND PLAIN.
Send forillustrated catalogue to the BRAINARD MILLING
MACHINE COMPANY, 115 Water St., Boston, Mass.

of residents in the

1,000,000 NAMES towns of New York,

Pa., Ohio, Mich., Ill. and Wis., just );rocured for private
use, to address circulars. A co%y will be furnished for a
fair consideration, For parties desiring to advertise any
specialty, such as Sewing Machines, Wringers, household
utensils, agricultural implements, Western Lands, Nur-
sery Stock, new inventions, etc., there is no means so
effectual as to send a neatly printed circular oirect to in-
dividuals. Addre.s GEO. 8. LEFFINGWELL, Box 117,
Burlington, Iowa.

=1

18 better, in every respect, than an
other Drill Chuck. Wil hold to 3.
List price, $7.

One sample will be sent by mail
prepaid, on receipt of $5.50; and if
you don’t like it, the money will be
retunded. Address the maker,

. F. CUSHMAN,

Hartford, Conn.
82~ Orders from the trade solicited.

12 Samples 8 nt by mail for 50 cts., that retail quick for
$10. R. L. WOLCOTT, 181 Chatham Square, New York.

WHALEN TURBINE, No risks to purchaser.
Pamphlet sent free. SETH WHALEN, Baliston Sps, N. Y.

OTIS, SAFETY HOISTING

Machinery.
NO. 348 BROA%%E&,%%V?SY’OI?‘K. —
WOODBURY’S PATENT

(4 [
Plam/n,,g and Matching
and Molding Machines, Gray & Wood's Planers, Self-olling
Saw Arbors, and other wood workh:_% machinery.
8. A. WOODS, {91 Liberty street, {ﬂy Y.;
Send for Circulars. 67 Sudbury street, Boston.

THE “PHILADELPHIA”

HYDRAULIC JACK.

ISTON guided from both ends; all working

parts guarded from dust ; single or double pumps,

cylinders, shafts, rocker armhsf.plston, etc., entirely steel.
.

'No. 14 N. 5th st,, Philadel
No: 42 Cittf st Kow Tork > } PHILIP 8. JUSTICE.

5 t 20 parday! Agents AT

; 0 e, of eithez sex, young or old, make more money at

work for us in their spare moments orall the ume thanatanything
Particularsfree. Address G. Stinson & Co.. Portland, Maine.
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pr
To the Mechanic and Manufacturer !

No person engaged in any of the mechanical pursuits
should think of doing without the SCIENTIFIC AMERI-
0AN. Every number contains from six to ten engravings
of new machines and inventions which cannot be found
in any other publication.

Chemists, Architects, Millwrights and Farmers

The SCIENTIFIC AMERICAN wlll be found a most
useful journal to them. All the new discoveries in the
science of chemistry are given in its columns; and the
interests of the architect and carpenter are not over-
looked, all the new inventions and discoveries apper-
taining to these purruits being published from week to
week. Useful and practical information pertaining to
the interests of miliwrights and millowners willbefound
published in the SCIENTIFIC AMERICAN, which informa-
tion they cannot possibly obtain from any other source.
Subjects in which planters and farmers are interested
will be found discussed in the SCIENTSIFIC AMERICAN,
many improvements in agricultural implements being
{1lustrated in its columns.

‘We are also receiving, every week, the best scientific
Journals of Great Britain, France, and Germany; thus
placing in our possession all that is transpiring in me-
chanical science and art in these old countries. We
shall continue to transfer to our columns copious ex-
tracts, from these journals, of whatever we may deem of
interest to our readers,

TERMS.
One copy, one year . $3.00
One copy, 8ix months - 150
One copy, four months - - - 100

One copy of Scientific American for one year,and
one copy of engraving, ‘“Men of Progress” -

One copy of Scientific American for one year, and
one copy of ‘“Science Record,” for1873 - . -

Remit by postal order, draft or express.

Thepostage on the Scientific American is five cents per
quarter, payable at the office where received. Canada
subscribers must remit, with subscription, 25 cents extra
to pay postage.

Address all levlers and make all Post Offilee ordere or
drafts payable to

MUNN & CO,,

87.PARK ROW, NEW YORE.

10.00

450
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Sfvertisenenis.

Advertisements will be admitted on this page at the rate of
81,00 per line for each insertion. Engravings may
head advertisements at the same rate per line by meas-
urement, as the letter-press.

ASPHALTE ROOFING FELT.

WELL tested article of good thickness

and durabflity, suitable for steep or flat roofs; can

dpgned by an ordinary mechanic or hand lsborer.

Send Ior circular ard samples to E. H .0
Majden Lane and 9 Liberty Street, New York.

PORTLAND CEMENT,

From the best London Mnnufncturers For rale b;
S BRAND, 55 Ciiff 5t., N
A Practical Treatise on Cement turnished for 25 cents

THE ANCHOR LINE HOLDERA

A neat, durable, uni-
versaltension device
to stretch and hold
wire and cords
for all purposes. Ad-
mits of spliced or
knotted lines, releas-
es easily b hsnd but
go]ds 80 lt a8t n;)vim(i-
erpropping or win
p IYI undo _the
as ening. BSend for
circular. A sample,
withscrews, postpatd
to any acdress in the
U.S., for15 cts., or a
set of three for only
40 cts.

Agents wanted.

REISINGER MAN-
UFACTUB]NGCOM-

Iiarrlsburg, Pa.

PORTABLE BATHS.

Address PORTABLE BATH CO.,136 South St.,N.Y.
SEND For BoOK CATALOGUE.

U I L D E R BICKNELL, 27 Warrenst.,N.Y.

LEFFEL'S IMPROVED DOUBLE TURBINE

WATER WHEEL

New BookdustOur-160 PAGES

SENT FREE

L0 any pariies Interested 10 Water power, audress

JAMES LEFTEL & CO.,

SPRINGFIELD, OHI0, Or 10 LIBERTY ST., N. Y. CITY.
ANSOM SYPHON CONDENSER perrects

and maintains vacuum en SteamEngines at cost of
one per cent its value, and by its use Vacuum Pans are
mmn with full vacuum without Air Pump. Send to WM.
ALLEN, 51 Chardon St., Boston, forapersonalcall,or
he Comnany, at Buffalo, N. Y..for a circular.

ANTI LAMINA

revents and removes scaie 11 dtesln Bullers—uoes not
njure the Iron. In use over five years. M patent cov-
ersall Hydrocarbons. State Rights for
.ALLEN, Patentee, Phllsdelphla, Pa.

HE CALCASIEU SULPHUR & MINING
Company of Louisiana, invites proposals for the
construction of a Shaft, in Calcasieu Parish, State of
Louisiana. The object of sald Shaft 18 to reach a deposit
of Sulphur, about four hundred and forty (440) feet be-
low the surface of the ground. The nature of the soil
and thickness of stratas are as follows :
First, 160 feet of clay containing sand.
Second, 170 feet of quick sand.
Third, 110 feet of calcareous or lime stone; and next,
(1 leb )B;l]pglnl‘ bed, which {8 about one hundred and ten
ee
he Company will exmblt a plan and specmcations to
ontrnctors >r sald Shaft, and has on the gn , Iron
rings, Extraction Engine and tools, imported from Eu-
rope, with the view of using the Kind C:\andron Sys-
tem, also n Steam Saw Mil], abundance of timber, neces-
gary buildings, &c. &c. The work will be done under the
Su ervlslon ot' the Engineer of the Compas {
rogosals will be received up to the lst ot July, 1878.

dress
V. A. BELAUME Secretary,
8% Cnrondelet Street,
New Orleans, La.

For Printing on any Matertal (%per,
glass wood, stone,

round or uneven surfaces Wlth

Black or Colored Inks, Gold or

Silver Bronze. Price $1.%0 $8.

Send stamp for Circulars of our
Stamps and Printing Materials.

Agents waMed Gol(li'ng & Co, 14 Kilby St, Boston.

MAHOGANY

ROSEWO00D, WALNUT, WHITE HOLLY’
SATIN WO00D, HUNGARIAN ASH, AND
ALL KINDS HARD WO0OD,

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

Oﬂllge‘,Mﬂl and Yard,186 to 200 Lew{s St., cor. Gth 8t., E.R.

Orders by mafl promptly and faithfally exec'uted
8#" Enclose stsmp for Catalogue and Price 1.4

NILES TOOL WORKS,

HAMILTON,

OHIO.

BORING AND TURNING MILL
RADIAL DRILLING MACHIN 8,
IRON PLANERS,
ENGINE LATHES,
CAR WHEEL & AXLE MACHINERY, &c. &c. &c. &c.

A. S. CAMERON & Co. i

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

STEAM

Adapted to every Possible

PUMPS,

Duty.—Send for a Price List.

New York PLASTER WORKS

ANUFACTURERS of Calcined and Land Plaster, Marble Dust, Terra Alba, &c. &c.

Our

Dom;u ExTRA Plaster 18 unsurpassed. Every Barrel wamn

Our Quarries are in Nova Bcotia.

‘WORKS,

471 & 478 CHERRY STREET, NEW YORK.

AGIC LANTERN

Dissolving View Apparatus, Views for Public Exhibf-

tions, etc. A profitable Business for a msn with small

capital. Illustrated Priced Catalogue sent free.
McALLISTEM®, Optjcian, 49 Nassau St., New York.

IRON STEAMSHIP BUILDERS.

NEAFIE & LEVY,
PENN WORKS.

MARI%%ENGIN(];S B()I ERS AND BUILD-

S OF GINES,
ADELPH A PA

3 REYNOLDS & (0.

MANUFACTURE

. Screws & Bolts

For Machinery of every variety.
ALSO
Bridge and Root Bolts.

STEEL & IRON SET SCREWS

s eclalty. Also, Smnll Arﬂcles
'atentees, in great numbers, a

No. 145 East St., New Haven, Conn
IDDER’S PASTILES—A Sure Relief for

Asthma. STOWELL & CO. Charlestown. Mass

WIRE ROPE,

Steeland Charcoal Iron of superior quality, sultable for
mining and hoisting urpoees, inclined planes, transmis-
sion of power, etc. Also, Gal ?nized Charcoal & B B for
Ships’ Riggin g, Suspension Bridges, Derrick Guys, Ferrg
Ropes, etc. A nr e stock constnntl onhandfrom whi

desired lengths are cut. J W .MASON & CO,,
48 roacway, ew York.

THE
LATEST IMPROVEMENT

LUBRICATORS

The ecelebrated NEEDLE-VALVE OIL
FEEDER for Locomotive and Stationsrgr
Engines. Extraordinary result. Warra.
tn-g)ed superior to any other Lubricator in the
market. Cats] Nﬂnes now ready.

ENHEIMER, Pror.
Cincinnat{ Brass Works,

FIRE -BRICK —Furnace-Lining — Fire-proof Chimney-

Lining (preventive of ‘ Defective flues'")—Fire-proof

Stack-lining, 12 to 24 inches caliber, 2 feet lengths—and

Vitrified Clay Sewer-pipe. Responslble agents, In West-
ddress GARLICK & SIZER,

Calumet, Jefferson Co., Ohio.

ern cities, wanted.

EACH’S Scroll Sawing Machines—Cheap-
est and best in use. For Illustrated Catalogue and
Price List, send to H. L. BEACH, 90 Fulton St., .

&%2% AMERICAN

&
by o SAW C0.
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For Pamphlet,

BOILERS AND PIPES

COVERED

With ¢ ASBESTOS FELTING ;” saves twenty-five per cent. in fuel. Send for circulars.

ASBESTOS FELTING COMPANY,

Nos. 816, 818, 320, and 822 Front Street, New York. (3 Asbest

and qualities for sale.

in all q

UPER-HEAT

Save fuel, and sup% DRY st(]a}a[l}:}: Enslly attached to

any boller, neer.
% leerty ét ew York.

Fortesting Ovens, Boiler

Pyrometers. aces bt ramaces so.

per-Heated Steam, Ofl Stills, &c. Addre
HENRY W BU KLEY,

98 Liberty St., New York.

M achinist’s Tools,
XTRA HEAVY AND IMPROVED.
LUCIOS W, POND, MANUFACTURER

‘Worce ter, Mass.
‘Warerooms, 88 Llherty Btreet New Yor!
stE BBINS. Agent.

ASBESTOS Rerted o dogineria

HUSTER, Chatham Mils, Philadelphia, Pa.

sEMare  Union Stone Co.,

Patentees and Manufacturers ef

Eﬁr y Wheels & EmeryBlecks
size and Form to Snlt various

mm—

Mechanica
GRINDERS SAWGUMME\.RS DIA
MONDT OOIES'G"Id WOOD’S PA-

TENT KENIFE GRINDER,
For l’lanin Paper Cutting, Leather Splmlng, and all
0!!10!, 16g Excnumr STREET, Boston, Mas:

W. 8. Jarboe, 93 Libert Street N.Y.
BRANOR OFFIOES { 503 Gommerce Street, Philadelphia,Pa.
£ 8end fer circular.

Copper, and Zinc Ores, &c.,

ica. The patent for this machine has
repeated and thoroughly contested suits.
in rlmllug on this patent do so at their own risk.

The Blaka Crasher Co.,

w Haven, Conn.

Branch 8a iesrooms, 170 & 172 Centte St.. N. Y.

BLAKE’S STONE AND ORE BREAKER,

For reducing to frsgments nll kinds of hard and brittle :Bl_}){tances ,such as

OCKS,
Extensively used for maklng (’,oncrete for McAdam Roads, Ballast for Rail-
roads, reduction of Auriferous

uariz. pulverizing Emery Stone prepsrh:ig Iron,
enty prize medals awarded in nroge and Amer-

een fully sustained in the Courts, after
Those who make, sell, or use machines

&c.

NEW YORK AGENCY,
137 Elm Street,

‘Where a machine may be seen in operation.

RON PLANERS, ENGINE LATHES
Drills, and ether Machlnlsts Tools, of superior qual
ity, on hand, and finishi; For sale low. Y¥or Descri
tion and Price address N iW HAVEN MANUFACTU
ING CO. New Haven. Conn.

Working Models

And E xperimental Mschme Metal, or Wood, made to
order by ‘YZNER 62 Center si N.Y.

EMERY WHEEL MACHINERY
for grinding Tools and Metals, gum-
ming Saws,cleaning Castings,grind-

ing Planer Knives perfectly straight
—unequaled for the sterling quaﬁty
of its matertal and workmauahip,

&5 the durnbmt}r of eve‘% nart. 5

Soay@ dre T DR
COMPANY 93 Liberty & New York. 1LL

Y
WITHPATENT REMOVEABLE

"SAWV SET SOCKETS FOR

rMNDLES VWWARRA N TED 28525
T ,/////, Al iy

_E_MERSON FORD &C2BFAVER FALLS PA

OYE’S MILL FURNISHING WORKS
are the largest in the United States. They make
urr Millstones, Portable Mills, 8Smut Machines, Packers,

Mill Picks, Water Wheels, Pulleys and Gen 1 1
adapted to flonr mills. Send for, catalo ring, specially
» J, T, NOYE & BON Buﬂ’»loy N Y
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enter, Advertising Agent. Addres

Box m, Nesv Y city.

“The Harrison Boiler”

Seven years’ service in some of the lsrgest estsbllsh-
ments in New England and elsewhere, wi ilers
rKing from Fifty to Fifteen Hundred Horse Power.
repeated orders from the same parties, shows that
thisimproved generator has taken a permanent place in
the use of steam.

Fifty Thousand Horse Power have been made and put
in operation with a present steady demand.

All the surface of the Harrison Boﬂer is either steam
generating or superheating surface, and when this needs
entire renewal it can be as new at an outlay
aorfonly one halfthe cost of a new boiler. It can be taken
out and replaced by merely removing the loose bricks on
the top, without disturbing the fire front or brick w ork
of the original setting. It 18 most difficult and expensive
to take out and replace the ordinary wrought iron boiler,
which, when worn out, 18 com;;arauuly trorthlas, and
can scarcely command @ purchaser at an

As the current repairs to the Iron work ul’ the ‘Harrison
Bofler must em< nate from the place where it {8 manu-
factured, it 18 possible to know just what these repairs
cost. With 50 horse power in use,theaverage cost of
repalrs for this large aggregate amounts only to about
one thousand dollars per month, which is less than one
per cent erammm. Can 8o much be said of any otker
boiler as rge r used as this?

Harrison Boflers of any size can ordinarily be made

ready for dellvery. after order is given, as fast as they

an be put in_place, the setting costing no more than
that of the ordinary wrought iron boiler.

For all lnformat on, circulars, etc., applicmon must

be made direct to the
HARRISON BOILER WORKS
FerryR

Phﬂs.delphls, 'Pa.

GENUINE

Waltham Watches

Write to us as follows
HOWARD & CO.,
No. 222 5th Avenue, N. Y.,
Please send me your Descriptive Price
List of Waltham Watches, as advertised in
SCIENTIFIC AMERICAN.
(8ign Name and Address in full.)

ag

You will receive it by return maf{l, and any Watch you
select and order will be sent to youby Express for exam-
nation, and if you like it you can take it and pay the
bill.

LOW PRICES. NO RISK.
Every Watch Fully Warranted.

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

FORMERLY OF £65 BROADWAY.
THE

AMERICAN
Turbine Water Wheel

Has recentl{ een improved and sub
ected to thorough tests by James
merson, Holyoke, Mass., showing

higher average results than any Tur-

bine Wheel ever known. A full re-
ort mtz be obtained of STOUT
ILLS & TEMPLE, Dayton, Ohlo.

TI-IE TANITE CO,,

INVENTORS & BUILDERS OF SPECIAL
MACHINERY CONNECTED WITH
EMERY GRINDING.

SOLID EMERY WHEELS, from 1 in. to 8 feet in diam.
The TANITE EMERY WHEEL 18 rapidly tsklng the place
of the file and the Grindstone. If you wish to make Im-
Provements in your Fncbo:'iy Foundry, Mill or Shop,
ntroduce our Emery Grin miVMuchinerg and nuté
the saving on Filea or, and Wages lcious use
of Tanite Emery Wheels and Grinding nchlnery will
more than r:‘smy the cost in_this year’s work! Nothing
will shape, red uce or remove Metalso cheaply and quickly
as a Tanite Emery Wheel. The cutting points of a fle
are steel,and each minute’s use injures lts cuttmiz edEes
anit Emerﬁ Wheel never grows d -
ery 18 a substance harder than any metal! We have lately
1151 roducen gialf a )t'lrozen lﬁw tyles of Machlges {or
me: ng. ces: $15 5,
895, iﬁ $125. ond $175. Send for & M o
graphs te

The Tanite Co.,

Stroudsburg, Monroe Co., Pa.

SCHLENKER’S PATENT

BoLT CUTTER

NEW INVENTION. ADDRESS,
' HOWARD IRON WORKS, BUFFALO.N.Y.

OGARDUS’ PATENT UNIVERSAL
Eccentric Mills for grinding Raw Bones, Burnt
ones, Pot Shells, Ores, Clays, Guanos, Feed, Corn, Corn
0 obacco, Snuff, Sugar, Salts, Boots, Spices,
Coffee, Cocoa-nut, Gocos, ( Ofl-cake, Flax-seed, Tomatoes,
Horn, Saw-dust, &c., and whatever cannot be ground by
other mills. Also, for Paints, Printers’ Inks, Paste Bla ck-
g, &c. JAMES BOGARDUS, corner White and Em
Streets, New York.

WIRE ROPLE.

JOHN A ROEBLING’SSONS,Z
ACTURERS, TRENTON, N.J.
FOR Inclmed Planes, Standmgl')Shlp Rigging,
Brldges,Ferrles,Stays.or Guyson Derricks & Cranes,
Tiller Ropes, Sash Cords of CoY per and Iron, nghmln
Conducters of Col‘xip LF cial attention given to hoist-
{ng rope of all kin for Minesand Elevators A&plg for
clrculur, ving price and other information for
pamphlet on nsmission of Power by Wire Ropes. A
arge stock constantly on hand at New York Warehouse,
No. 117 Liberty street.

P. BLAISDELL & (0.,

MANUFACTURERS OF THE BEST

Patent Drill Presser, with Quick
Return Motion,

In the Market, also other Machinlst Tools.

SEND FOR CUTSs.
‘WORCESTER, MASS.

LUBRICATORS.
REYFUS’ transparent Self-aot-

ing Otlers, for all sorts of Machiner,
and Shartlng, are reliable in_all _season:

]
B

8avingi5—95 per cenr The SELF-. -
ING LU B& TOR for bylinders is
now adopted b over 150 R. R. in the U.S.,

and by bundreds of stationary euglnes.
NATHAN & DREYFUS, 108 Libertyst.,N.T.

HE “ Scientific American ” is printed with
CHAS. ENEU JOHNSON & C0. '8 TNE. Tenthand

Lombard ets., Philadelphis and 50 Gold st. New York,





