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THE AUGSBURG WEB PRINTING PRESS.

We gave a brief account about a month ago of the cele-
brated Walter press, two of which machines are now in op-
eration in the establishment of the New York Zimes. The
apparatus illustrated in the present engraving is a modifica-
tion of the Walter invention, and is manufactured by a Ger-
man house, the Maschinenfabrik Augsburg. The principal
point of difference between this press and its English proto-
typeis that the paper is taken from the under side of the web
instead of the top, and is carried to the lower cylinders first
instead of passing to the upper portion of the machine and
thence down. This enables the whole printing part of the
press to be kept lower, and consequently a somewhat differ-
ent position is given to the distributing apparatus for the
lower cylinder. The speed of the machine isabout the same
as that of the Walter, namely, 12,000 sheets per hour,
though we are informed that, in the New York Times office,
that of the latter has been increased to 17,000 sheets. The
size of sheet is 20°67 by 30°31 inches, and of the type forms,
1909 by 2854 inches.

According to Engineering, from which journal we extract
our engraving, the aetion of the Augsburg machine is very
simple. The paper first passes through damping rollers,
which can be arranged to give it any required degree of wet-
ness; and then it makes its way, through rollers which are
adjustable to regulate its tension, to the first type cylinder.
The two type cylinders and the two impression cylinders lie
in the same vertical plane. Their position is seen in the
illustration, the lowest and highest cylinders being the type
cylinders and the two middle ones the impression cylinders.

The paper is printed from stereotypes cast in semicircular
molds so as to fit round the type cylinders. This method
isadopted in all web printing machines, and by using it the
founts of type may last twenty years instead of two, while
the actual printing is quite as clear and good as if it were
done from the type direct. The paper first passes between
the lowest pair of cylinders, and is there printed on the first
side. It iscarried upward and backward by the revolution
of the lower impression cylinder, and passed from it for-
ward again over the upper impression cylinder; and in pass-
ing between the latter and the upper type cylinder, it is
printed on the second side. As these four cylinders are all
exactly of the same diameter, and are placediclose together,
the printing on the second side must coincide exactly in its
position on the sheet of paper with that on the first. The
printing operation being now completed, the paper passes
horizontally forward to the cutting cylinders. These are

placed at the same level as the upper type and impression
cylinders, and are necessarily of the same diameter, that di-
ameter being such that their circumference is exactly equal
to the length of the sheet which is to form one copy of the
newspaper. On one of the rollers is an ingeniously arranged
cutter, and on the other, at a corresponding point, a kind of
groove or seat for the projecting knife. As the paper on
leaving the cutting cylinder is not led upwards at a steep
angle as in the Walter press, it is not necessary to leave a
small width on each side uncat, but the sheet is cut right

across. The tapes, it will be seen, slope slightly upwards

from .th_e cutters in order to give sufficient hight for the

delivery apparatus. By an ingenious adjustruent of their
speed, the speed of each sheet is accelerated as it rises; so
that by the time it reaches the delivery roller, there is a
distance of several inclies between it and the one next behind

it. The delivery takes place downwards, and alternately to

right and left on to the tables shown in the engraving, and

the space between the sheets is necessary in order to allow

time for the oscillation of the delivery frame. The appa.

ratus for distributing the ink is very complete; that for the

lower type cylinder will be seen behind and below it, and

that for the upper type cylinder behind and above it. Just

outside the frame which carries the cutting cylinders, there

is an index, not shown in the illustration, which marks the

number of copies printed as they are cut off. There are

many interesting and ingenious details about the machine,

but they are unfortunately of a nature which cannot well be

made intelligible without the aid of detail drawings.

The Augsburg press was recently exhibited in the Vienna
show, in company with two other types of web machines, the
Victory and the Marinoni. The former is a folding as well
as printing apparatus, and the latter has it3 special feature in
a “divider” by the aid of which the sheets, after they are
printed, are sent in four different directions.

Engineering states that since 1869 the London Zimes has
been entirely printed from web paper, with a saving in
working cost so great that the capital sunk in the displaced
machinery was recouped in less than two years. The gen-
eral cataiogue of the Vienna exhibition, as well as several of
the special catalogues, were printed on the Walter press in
the office of the last named newspaper, and are noticeable, we
believe, as being the first books printed from continuous
paper.

The Walter press derives i‘s name from Mr. Walter, M.P.,
the proprietor (the credit of its invention and construction
being due to the manager and engineer) of the ZTimes.
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Small Swift Steam Propellers.

In our issue of July 6, 1872, there appeared a letter fror»
Mr. A. Gray, of Burlington, Iowa, describing a small stea
propeller built by him for the Chicago, Burlington, and
Quincy Railroad, and used to cross the Mississippi river be-
tween the above named town and the stock yards of the
company. The boat, named the Robert Harris, is fifty feet
long, of 7 feet beam, and draws about 30 inches aft and 1

foot forward. She ias a locomotive boiler 11 feet long, with
fire box 2} feet by 3% feet, with 27 two inch flues 7 feet
long.

There are two direct-acting vertical engine cylinders, 5
inches bore and 10 inches stroke. The screw is forward of the
rudder, and is 4 feet in diameter and has a quarter pitch.
The engines are fitted with circular slide valves.

At the outset it was found that the vessel would runa full
mile with three shovelsful of coal, and that, with 55 1bs. of
steam and 104 revolutions,carrying 16 passengers,she crossed
the river, a distance of § mile,in 7 minutes; and returning,
with 90 1bs. of steam and 140 revolutions, she made the
same distance in 34 minutes.

Mr. Gray has recently favored us with a second letter, in
in which he says that the above details, as published in our
columns, brought him letters of inquiry from all parts of the
civilized world, and even from such out.-of-the-way localities
a3 China, and Finland, on the northwestern border of
Russia. He informs us that the boat has been running
nearly every day during the past two seasons,and was most
severely tested in stormy weather, besides encountering
stone heaps, log piles, sand bars, and all the obstructions to
be found in shallow water.

A few days ago, a formal examination of the engines
was made. Not a moment’s time has been lost, or a dime
spent for repairs, since this boat came out in the epring of
1872; nor have the steam chests been opened. The valves
proved to be as tight as when first fitted, not the slightest
sign of ““ blow,” or wear, being perceptible. The tool marks
were yet visible, and they were not even scoured bright.
The engines made 133 revolutions to the minute, with 80
1bs. of steam, which constantly rose while they were in mo-
tion, with a 4 foot propeller one third out of water, which
makes her uniform speed about 15 miles an hour down, and
10 to 12 up, stream. She has passed every boat that com
peted with her. The river has been repeatedly crossed with
8to 12 lbs. of steam, showing a remarkable contrast, in
economy of fuel and steam, witk a much smaller boat for-
merly used, having engines built from the same patterns.
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LOUIS AGASSIZ.

Professor Agassiz is dead. Suddenly, unexpectedly, and
apparently in the full vigor of his physical and mental pow-
er, the great master has been stricken down in the very midst
of his labors, leaving to other hands the completion of his
manifold enterprises, to other minds the development of the
grand works to which his days have been so earnestly, so
purely, devoted. Grief, sincere and deep, will everywhere
greet these saddest of tidings, for the loss is not to the coun-
try but to the world; and wherever ‘civilization extends her
sway, there will his mourners be found.

It is but a melancholy duty of the journalist to pen the
brief lines which constitute the last tribute to the memory
of one distinguished in any walk of life, from whose lipsand
to whose actions the people have learned to look for counsel
as from the oracles of old, or to indite the curt sentences
which imprint finis on the work of which death has forbid-
den the continuance. Doubly sad is the task which now
devolves upon us, in thus recording that the voice which so
often, through these pages, has imparted to the world the
great efforts of a master genius is for ever hushed, and that
the indefatigable student and wise teacher, whose achieve-
ments have added so brilliant a luster to the works of Amer-
ican Science, is now but a thing of the memory, a reminis-
cence to be cherished, but buried in the irrevocable past.

We leave to others, who have been his immediate co-
laborers in the cauge of education, the detailing the chron-
icle of his private life. To the outside world, however, we
may justly say that it seemed as if he were every one's im-
mediate friend ; his personality was of that magnetic order
which appeals directly to the heart, and it was the charming
simplicity of his manner, coupled with the glow of enthusi-
asm which pervaded his every utterance, that made even the
dullest units of his vast audiences feel that the subject under
treatment, though never so dry, was invested with new at-
tributes of rare and before unseen interest. It mattered lit-
tle whether men were capable of grasping the thread of his
consummate arguments, or whether they failed to appreciate
the single hearted devotion with which he embraced the
study of Science for itself and itself alone. When their in-
tellects failed to respond to his, or, conscious of inferiority,
shrank from the encounter, their sympathies were irresistibly
drawn towards him; and the magic of his voice his winning
smile and the sincerity of his purpose gained the trust and
confidence of even those who condemned his opinions and
opposed the donation of the necessary means for the further-
ance of his favored projects.

There are many anecdotes of Agassiz which just now are
invested with a sad but timely interest, and which, perhaps,
more truly indicate the character of the man than the most
carefully werded eulogy which we might produce. It was
this overflowing cordiality of his nature which gained him
his object even above the most stubborn of opposition, and
to his qualities of heart, probably as largely as to those of
brain, did he owe the completion of many of his most cher-
ished schemes. His Cambridge Museum was built by pri-
vate subscription, and his celebrated voyage up the Amazon
was carried out through the munificence of a Boston million-
aire. Did he need a State appropriation, he fairly charmed
it out of the stingiest of legislatures; and indeed a Massa-
chusetts law maker at one time opposed his being allowed to
press his request in person, for the reason, as stated, that no
opposition could stand before him. Penikese, with the
princely sum accompanying, was the gift of one unskilled in
Science. And the few enthusiastic extempore speeches made
by him in San Francisco, after the Hassler voyage, brought
forth the unexampled donation of Mr. James Lick, and gave
Science on the Pacific coast an inestimable assistance. He
gained friends by thousands simply by his smile. “We
want you to come and beam upon us, that isall,” said a friend
who had arranged a social reception for him in Washington.
** Agassiz came,” said his entertainer, subsequently, ‘‘and
merely shook hands. There was nothing formal, but he
beamed on everybody with such a pleasant smile that it
seemed as if he were diffusing happiness through the whole

con:nany.” And yet, with all his success in the cause of ed-
ucation, it is even the more remarkable that he persistently
refused to use his efforts for his private ends. ‘ You would
make any amount of money in the business,” urged a
wealthy capitalist who was desirous of securing Agassiz as a
partner, and using his great technical knowledge for com-
mercial enterprises. “I have no time to make money,” re-
plied the Professor. Similar to this washis answer toa pub-
lisher, who pressed him to write text books for schools. ‘I
wrote them,” said he, and his eyes sparkled with indigna-
tion, ‘“that I was not the man to do this sort of work. And
I told them, too, that the less of this work was done, the bet-
ter. It is not school books that we want, but students. The
book of Nature is always open. All that I can say or write
shall be to make them study that book, and not pin their
faith to any other.” These were not the only brilliant offers,
pointing to almost unlimited wealth, which he rejected, while
his salary was only $1,500 a year. One more story and we
pass to a brief review of his life. Agassiz detested ‘* Science
falsely so called ** most cordially ; and it in anything he man-
ifested impatience or became actually incensed, it was when
theories or ideas which he believed false or deceptive were
submitted to his examination. In such cases, indeed, his
wrath became mighty. It is related that some friends once
invited him to a spiritualist exhibition to make a scientific
investigation of the alleged manifestations. He turned his
back upon them and motioned them to the open door in al-
most speechless rage, nor did he return to the subject except
to express surprise at the insult which he considered had
been offered him.

Louis John Rudolph Agassiz was born in Motiers, Switzer-
land, on May 28, 1807, his father and irdeed his ancestors
for six generations back being clergymen. Originally begin-
ning the study of medicine, he entered the medical school at
Zurich, thence he went to Heidelberg, and finally, at the age
of twenty, began a course at the University of Munich.
Here he commenced his studies in embryology, and received
instructions from Wagler, Oken and Martins, and issued his
first publications in the shape of briet treatises on special sub-
jects. Subsequently becoming deeply interested in a work
that he was selected to perform, namely, the classification of
a variety of fishes, brought back by a Brazil exploring expe-
dition, Agassiz gave up the practice of medicine, though not
until after he had ebtained his doctorate both in that art and
in philosophy. His course, during the following years, was
upward; for becoming a favored pupil of the great Cuvier
and enjoying the association of such men as Owen, Miine-
Edwards, and others of equal eminence, he laid the basis for
bis establishment of fossil ichthyology, and its translation to
a cognate from a hitherto unknown science. Aided by Baron
Von Humboldt, he was enabled to publish his great work,
in which about 1,000 species arc fully described and
700 more partially so, and thus to firmly establish his
fame as a naturalist. Then came the enunciation of his
glacial theory, the assertion of the existence of a vast sheet
of ice which overspread existing continents, leaving its tracks
behind. The view has been vehemently opposed, but it has
trinmphed, and is now an accepted scientific fact. Numer-
ous other works were published by Agassiz in Kurope, to
which we need not stop to allude, except perhaps to say that
they are standard volumes of reference, and invaluable to
the naturalist. In 1846, he emigrated to this country, and be-
came connected with the United Ntates coast survey. It
wag not long, however, before he recognized the position of
the United States in the scientific world. He saw thatas a
nation, we were far in the rear, and that,although in point of
fertility of inventive genius,we were unsurpassed,yet Science
for itself met with no fostering, and that we were content
to depend upon the efforts of the learned men of the old
world. Original thought was comparatively absent, and
original research unknown to the masses. Seeing the need,
he at once devoted his energies to its fulfilment. Accepting
the chair of zdology and geology in Harvard College, he be-
gan the endeavors which have culminated in the establish-
ment of the Cambridge museum (the most extensive of its
kind in the world) and the education of scores of able and
learned students of natural science. Of the more recent
labors in which Professor Agassiz has been engaged, it is
hardly necessary for us particularly to speak. Important
expeditions have been made by him, years ago to Lake Su-
perior,and Florida Reefs, and more lately up the Amazon
and around Cape Horn.

As an opponent of the Darwinian theory,Agassiz has of late
been drawn into the immediate attention of the entire world.
His last writings were upon this subject; and in the Atlantic
HMonthly for January, we find an exhaustive and brilliant
paper, beginning a series, in the course of which the writer
designed to go over his entire ground, and clearly explain
the arguments supporting his position. In his concluding
lines he says: ‘“ The more I look at the great complex of
the animal world, the more sure do I feel that we have not
yet reached its hidden meaning, and the more do I regret
that the young and ardent spirits of our day give themselves
to speculation rather than to close and accurate investigation.
I hope in future articles to show, first,that, however broken
the geological record may be, there is a complete sequence
in many parts of it, from which the character of the succes-
sion may be ascertained ; secondly, that since the most ex-
quisitely delicate structures, as well as embryonic phases
of the most perishable nature, have been preserved from
very early deposits, we have no right to infer the dis-
appearance of types because their absence disproves some
favorite theory; and lastly, that there is no evidence of a
direct descent of later from earlier species in the geological
succession of animals.”

The place of a preceptor, of an instructor whose grasp of
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the subjects of which he taught extended to their minutest
ramifications, left by Agassiz, it will indeed he difficult to
fill; and the cause of scientific education has sustained a be-
reavement, the magnitude of which time alone will suffer
us to realize. The example of the master is, however, im-
mortal, his renown is part of the history of his adopted
country ; and posterity, in striving to emulate the one, will
have before it a constant beacon pointing to the attainment
of the proud rewards of the other.

LOOK TO YOUR STOVES.

The noxious effects of carbonic acid and carbonic oxide
gas were recently illustrated, in an alarming nanner, at
Oakland, Pa., at aschool near the Susquehanna depot. The
. chool had been in session about two hours in the morning,
when, to the astonishment of the teacher, one of her smaller
pupils fell to the floor, apparently in a swoon; very soon
three or four others were in a similar condition; then the
number quickly increased to a dozen, all thrown down and
unconscious. The teacher, greatly alarmed, dismissed the
school, but only a portion of the scholars were able to move
from their seats. The windows and doors were thrown open
and assistance summoned. The teacher, witb the aid of old-
er scholars, dragged out the unconscious ones. A physician
came; and after long effort, all were restored to consciousness
and recovered, except a few who are still suffering.

It appeared, on examination, that the smoke pipe had been
jammed too far into the chimney, causing a stoppage of the
draft of thestove, throwing all the deadly gases of combus-
tion into the school room. The escape of the children as
well as they did is matter for congratulation.

The gases of combustion, chiefly carbonic oxide and car-
bonic acid, are, when taken into the lungs in comparatively
small quantities, dangerous to life. One one-hundredth
part of carbonic oxide gasin a given volume of air renders
such air noxious.

(‘arbonic acid gas is not quitesobad. It riay be taken into
the stomach without injury. Soda water, as everybody
knows, is water charged with carbonic acid gas. But when
the gas is taken into the lungs, even in small quantities, its
effects are injurious. Oune of the great causes of ill health
is the accumulation and breathing of the deadly carbonic
acid gas in the dwellings and apartments in which people
live. Too little attention is paid to ventilation. Every one
hundred volumes of air discharged from the lungs contain
four volumes of carbonic acid gas. Now if air containing
one two hundredth part of the gas is breathed, headache and
languor are soon produced. Air that has been once breathed
is therefore highly dangerous. The average amount of the
gas thrown out by every person is seven cubic feet per Lour.
A single six foot gas light in a room gives off as much car-
bonic acid gas as a person in breathing.

THE REPORT OF THE CHIEF ENGINEER OF THE NAVY

Chief Engineer W. W. W. Wood, United States Navy,
in charge of the Bureau of Steam Engineering, submitsan
annual report which contains a large amount of interesting
and valuable information. Among other topics discussed,
we note opinions upon compound engines, which may be ta-
ken as the result of a series of careful experiments and
comparisons made by a board of prominent officers. The
conclusion definitely reached is that the method of using
steam of high pressure and expanding in separate cylinders
(one or more in number, depending upon the power to be
transmitted) is more economical and advantageous in its
practical application than the former method, in simple
cylindered engines, with the pressures heretofore used in
such cylinders. This opinion is based upon comparisons of
some forty non-compound and fifteen compound engines,
though it may be considered as merely an official corrobora-
tion of facts already agreed upon by the majority of engi-
neers.

The subject of machinery for steam vessels of war is nevt
discussed, and the report of a board appointed to examine
designs is embodied. Commenting upon the latter, the
Chief of the Bureau says that no plan presented was consid-
dered as a whole superior to those emanating from the Gov-
ernment engineers, and hence the designs of the last men
tioned officers were adopted. The following contracts for
construction were awarded, work to be completed six months
from their date: Atlantic Works, Boston, two engines of
800 H. P., cost $175,000 and $163,000. James Murphy, New
York, one pair, 175,000. John Roach, New York, one pair,
560 H. P., for $120,000. Woodruff Iron Works, Hartford,
one pair, 800 H. P., for §175,000, and Wm. Wright & Co.,
Newburgh, one pair,800 H. P., for $175,000.

With reference to the internal corrosion of naval boilers,
the report states that,by a careful analysis made at the Naval
Laboratory in New York, this difficulty in vessels using sur-
face condensers is found to be caused by oleate of copper,
formed in the condenser, from which it passes to the boiler.
where it is slowly transformed into oleate of iron, deriving
the iron from the different parts of the boiler with which it
comes in contact and precipitating its copper. The oleate of
copper adhering to the iron under the condition of high
pressures and temperatures, the deposition of copper and
the absorption of iron begins. As a preventive, a method of
arresting the destructive agents formed in the condenser,
through a process patented by Mr. W. (. Selden of New
York, is spoken of in quite favorable terms.

The most interesting part of the report relates to t(he
question of screw propellers, and embodies the results ob-
tained in certain changes made in the screws of vessels—
from four to two blades—with a view of rendering such ves
sels more efficient while under sail alone. With equal pro-

pelling surfaces, it has been determined that no advantage
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whatever can be derived from using a screw of two blades,
instead of four, when sailing; because, when screws are un-
coupled and revolving freely, those of four blades oppose no
greater resistance to the vessel than those of two. When
fixed and held stationary, in a vertical position behind the
stern post, the loss of speed due to the resistance of the
screw, expressed in percentage of speed, has been shown by
careful experiment to be 1829 per cent; while the four or
two bladed screw, revolving freely by the pressure of the
water, gives a resistance of only 9'96 per cent, being nearly
two to one in favor of the revolving screw. The four bladed
screw also produces less vibration in a ship than one of three,
and the latter less than one of two blades. The propelling
efficiency of a screw is entirely independent of the number
of its blades, but is wholly dependent upon the area, the
pitch, the fraction of the pitch used, and the area of the cir-
cle described by the blades.

To diminish the shocks and vibration, more or less inci-
dental to the use of the screw propeller, the largest amount
of clearance admissible for the screw between the stern and
rudder post should be given. It is obvious, then, says the
report before us, that a post, intended for a screw, the area of
which is contained in four blades having the same surface,
pitch, and fraction of pitch, for that screw must be just
double the length of the former in the line of its axis. Con-
sequently, the two bladed screws, which were substituted for
those of four blades, were necessarily constructed of less
propelling area, as the post openings of the vessels could not
be enlarged: hence the inefficiency of the screws as re-
ported.

THE MANUFACTURE OF EARTHENWARE.

The potter’s art has long furnished Great Britainand other
European countries with most important branches of com-
merce. It was first introduced into England by two for-
eigners, at a place called Bradawoods, which is now Longport,
situated about two miles from Burslem, Staffordshire. These
two men commenced in a small way and kept themselves very
secluded. The ware which they made was of quality very
inferior to that of the present day; the business was only
in its infancy, and the only mode of glazing the ware was by
simply throwing salt into the saggars or vessels in which the
crockery was baked. It was reserved for the famous and
ever noted Josiah Wedgewood to be the pioneer inintroduc-
ing new glazes and bodies, and to improve and bring to per-
fection the manufacture of earthenware. This was during
the commencement of the eighteenth century. He it was
who laid the foundation of the famous Staffordshire potteries,
which now extend some ten or twelve miles in length and
two or threemilesin width. The district contains the towns
of Tunstall, Burslem, Longport, Dalehall, Hanley, Stoke
upon Trent, Fenton, and Longton. The potteries ‘are right
amidst the clays that are used in the manufacture. The
same clays are also found in abundance in Derbyshire, which
is the next county, but the most important and valuable
clay is found in Cornwall. It is called china clay, and is
purely white. This clay is not found anywhere else in the
United Kingdom. Another valuable acquisition to the pot-
teries is 1he valuable coal beds which abound in North Staf-
fordshire, and furnish very important material in the manu-
fature of earthenware.

The clay is generally weathered for one or two years be-
fore being used, that is, it is exposed to the effects of the
atmosphere, to make it of a better color and more pliable.
After which, certain quautitiesof each kind are weighed out,
put in large vats, and worked together until they are thor-
oughly mixed, and become of the consistency of thick milk.
Other ingredients are then mixed with these clays. They
are china clay, felspar, and a few other materials to give
body and consistence to the ware. After the whole has been
ground and mixed up together, it is put in a large press (a
new invention which has been patented); and by means of
heat, the materials become more solid, are pressed into largo
blocks, and are ready to be used. An earthenware manu-
factory is arranged in such a manner that each branch is
kept separate to itself.

In making a water pitcher, for instance, the bedy of the
pitcher is made in two eqaal parts, and the handle is made
separately. The presser, as he is called, takes sufficient clay
for the molds he is going to use; the mold is made of plaster
of Paris. Wken both halves of the mold are filled, he puts
them together, and straps them tightly; he then finishes
the inside of the pitcher, by smoothing it by means of a
wet sponge, to fill up the seams. He then takes off the
strap, and places the mold with its contents in a small room
which is kept at a high temperature. Thisis done to harden
the clay, and evaporate the water. After being in a few
hours, the clay appears white; and the mold is taken out
and opened. The pitcher is then finished off and the handle
is put on. This being done, it is ready for what is called the
biscuit oven, where it undergoes its first baking. A simi-
lar process ia gone through in making dishes, plates, cups
and saucers, and other articles, except that the molds are of
different shape. The ovens, or kilns as they are called, are
built of brick and are of a conical shape, something like a
sugar loaf.

After the ware is finished, it is placed in what are called
saggars, vessels made of clay and baked before using; sand
is sprinkled in these saggars and round the ware to prevent
the whole from sticking together. When placed in the oven,
it is exposed to a very severe heat for forty-eight hours; the
fires are then allowed to go down and the ware to cool
gradually. The ovenand the ware are still very warm; and
the men employed to take the pottery from the oven have
to wear flannel over their hands and bodies to protect them-
gelves from being scorched. They cannot remain many

—————

minutes at a time in the oven. The ware is then carried to
what is called the biscuit warehouse, where it is sorted over
by women and girls. In this state, it is called biscuit and is
of a porous nature. The position of fireman of the biscuit
oven is a very important post, and it requires a man of
great experience and skill. If the ware be not fired or baked
up to a certain point, it is very apt to craze, a phrase used
amongst manufacturers to imply that it isliable to have
those small cracks upon it which are sometimes seen upon
earthenware or crockery. After being sorted over, it is pre-
pared to go through a second firing.

The printing is done upon the biscuit ware before it re-
ceives the glaze. But figured earthenware has been largely
superseded in this country by what is called white granite
or white ironstone china, which is clear white. It looks
much cleaner than the prinied goods, and is much more
easily matched. The ware, having been examined in the
biscuit warehouse, is then taken to the dipping house.
The dipping is & noxious process, owing to the white lead
that is used in the glaze, in which the articles are dipped.
The glaze is comnposed of borax, lead, flint, soda and other
materials, which are ground together in a liquid state and
put in large tubs, into which the ware is plunged and after-
wards put on racks to dry. After this process, the ware is
ready for the gloss oven,to give it the finishing touch. It is
-placed in saggare, the same as in the biscuit oven, some
round and some oval, according to the size and description
of the ware ; but instead of sand being put in, the flat pieces,
such as dishes, plates,saucers,etc., are kept separate by what
are called cockspurs,small three pointed articles, made of clay
and put between the wares. One may often see the marks
of these cockspurs on the back of the ware. The time of
firing the ware in the gloss oven is twenty-four hours, just
half the time used in the biscuit oven. When the ware is
drawn out of the gloss oven, it is taken to the gloss ware.
house, where it is sorted over, and all the chipped, cracked,
or damaged ware is put on one side. The good ware is
packed in crates or casks by experienced packers, and
shipped to its destination.

The importation of earthenware to the United States has
been gradually increasing for many years. There were a
few manufactories, established in this country, previous
to the late war; and since its close many more have been
started, and are doing a large business.

The duty upon earthenware is 40 per cent ad valorem ; the
freights are also high ; and during the past year, the price of
earthenware has been raised some 25 per cent in Stafford-
shire, owing to the high price of coal, labor, and materials,
which have increased very much during the past two years.
From these causes the importation has been much less in
former years; and thus has been the means of giving more
employment to the manufacturers on this side. There is no
doubt but that all the materials used in the manufacture of
both earthenware and china can be found in the United
States ; although manyof our manufacturersare importing the
china clay they use from Cornwall,at a great expense. This
clay can be superseded by one which is found in large quan-
tities in Alabama, and is being introduced generally. Mis-
souri abounds with all the materials that are used in the
manufacture of earthenware, and also is well supplied with
extensive coal beds. There are also large earthenware
manufactories at Trenton, N. J., East Liverpool and Cincin-
nati, Ohio, Geddes, N. Y., and St. Louis, Mo.

Considerable improvements have been made in the bodies
and glazes of the ware during the past two years, and there
are indications that this valuable business is firmly estab-
lished in this country. Many gentlemen once connected
with the manufacture of this class of ware in the Stafford-
shire potteries are now superintending works on this side,
and there are several manufactories to be erected at different
points during the coming year.

NOTE RELATIVE TO THE ESTIMATION OF THE COMMER-
£ CIAL VALUE OF COALS CONTAINING.LARGE QUANTITIES

OF ASH.

BY PROFESSOR R. H. THURSTON.

A question has lately been presented, involving the deter-
mination of the effects of an excessive amount of ash in
modifying the commercial value of anthracite coal. The
method of determination adopted will probably be of inter-
est, since there isat present no generally accepted and stand-
ard method in use among engineers.

The value of a coal depends upon many circumstances.
The proportions of uncombined carbon and hydrogen, the
form in which hydrocarbonsare contained in the fuel, the
physical characteristics of the coal, and the chemical consti-
tution and the percentage of the ash, all affect its market
value. In individual cases, alsc, the form of heating or
other apparatus in which the coal is burned influences the
relative value of fuels equally good in other respects, one
steam boiler, for example, being well adapted for anthracite,
and another for bituminous coal. .

Where the difference between two coals lies principally in
their relative percentages of ash, the comparison is easily
made.

The anthracites contain so little other combustible matter
that, as shown by Professor Johnson,* their calorific value is
proportional to the percentage of contained carbon, very
nearly. Their commercial value is somewhat different.

The depreciation produced by presence of non-combustible
matter occurs in the following ways:

Firat. A certain amount of carbon is required to heat the
whole mass to the temperatnre of the furnace, of which a
large part is lest. It follows, therefore, that a cosl eontain:

*Report to the Navy Department on American coals.
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ing a certainsmall quantity of combustible would have no
calorific value, and, consequently, would be worthless in the
market.

Second. The presence of a high percentuge of ash in a fuel
checks combustion by its mechanical mixture with the com-
bustible porlion ot the coal. A coal will, hence, have no
commercial value when the proportion of refuse reaches a
limit at which combustion becomes impossible in consequence
of this action.

Third. The cost of transportation of ash being as great as
that of transporting the combustible, the consumer paying
for ash at the same rate as forthe carbon, and also being com-
pelled to go to additional expense for the removal of ash,
these facts would also determine a limit beyond which an
increased proportion of ash would render the fuel value-
less.

Fourth. The determination of the financial losses due to
increased wear and tear of furnaces and boilers, of inciden-
tal losses due to inequality or insufficiency of heat supply,
and to the many other direct and indirect charges to be made
against a poor fuel, will also indicate a limit which will have
a different value for each case ; but which will, in most cases,
be difficult of even approximate determination.

The determination of the minimum proportion of combus-
tible, under the first case, is thus made, assuming this heat
to be entirely wasted.

The specific heat of ash is usually nearly 0:20. Let X re-
present the percentage of ash which is sufficient to render
the coal valueless. Then, since each pound of carbon has a
heating power of 14,500 thermal units: 14,500 (100 — X) =
A, represents the available heat of a unit in weight of the
fuel.

100X 020 x 3,000°=B: represents the heat required to
raise this same amount of coal to a temperature equal to
that of the furnace, which is here assumed at 3,000° above
the surrounding atmosphere.

Since these quantities, A and B, are equal : 14,500 (100 —X)
=100 X 0'2 x 3,000°, and X=96 per cent.

The minimum quantity of fuel permissible is, therefore,
four per cent, where the first consideration only is taken in-
to the account. ’

The influence of the second is at present indeterminable
in the absence of experiment.

The cost of transportation of ash to the consumer, as a part
of the fuel, has no bearing in the determination of its value
to him. The removal of ash is a tax uponthe consumer
which may be considered as the equivalent of the loss of a
certain weight of combustible received. Since this cost fluc
tuaies with the market value of coal, and since its amount
is determined by the same causes, it is easy to make the state-
ment in that form.

This cost is about ten per cent of the value of coal, weight
for weight, and is therefore assumed at ten per cent of the
proportion of ash found in the coal.

The losses, direct and indirect, coming under the fourth
head, vary greatly and are sometimes very serious. An ap
proximate estimate for an average example is taken, and is
considered to be equal, at least, to a percentage of the total
value of coal, in utilizable carbon, which equals one half the
percentage of ash.

Comparing two anthracites, which.we will suppose to con-
tain, respectively, fifteen and twenty-five per cent ash,
eighty-five and seventy-five per cent carbon, the first being a
well known standard coal, selling in the market at six doll-
ars per tun, we may, using this system of charging losses
against equivalent values in combustible carbon, determine
the proper commercial value of the second kind.

FirsT EXAMPLE.—From the 85 per cent carbon.

Deduct for heating to furnace temperature........... 0:040

“ “ transportation of refuse, 10 per cent of 15. 0015
s “ other losses, 50 per centof 15............. 0075

0130
Leavingavailable and valuable carbon 85 —13 =72 per cent.
SECOND EXAMPLE. —From the 75 per cent carbon:

Deduct for heating to furnace temperature. .......... 0040
“ “ removal of ash, 10 percent of 25.......... 0025

“ ¢ sundry losses, 50 per cent of 25........... 0125
7 0-190

Leaving valuable available carbon 75 —19=>56 per cent.
Finally, if $6.00 is paid for 72 per cent available combus-

566 _ g4.663.

R
Taking a third example, in which the fuel contains the un-
exceptionally large proportion of 30 per cent ash, we should,
by similar method, proceed as follows, deducting from the
seventy per cent carbon,as before, the estimated charges
against it.
THIRD EXAMPLE:

tible, for 56 per cent we should pa;

Deduct for heating..............cooiiiiiiiiiii. 0-040

« “ removal of ash, 10 per cent of 30.......... 0030

“ “ sundry expenses, 50 per cent of 30........ 0150

017 0220

Leaving available carbon, 70 —22—=48 per cent, which
48 x 6

would be worth =$4.00.

72

Had the first coal had a market value of seven dollars per
tun, the second and third would have been worth, respec-
tively, $5.444 and $4.665.

This method is evidently largely ewmpirical, and its results
are but approximate. It is, however, simple and easily ap-
plied, and will often be found of use in the absence of more
precise means of determination. Those whose experience
may differ from that of the writer can readily modify the
values for themselves.

Stevens’ Institute of Technology, Hoboken, N. J.

Decettiber, 1878.
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THE ALBERT IRON BRIDGE.

The Albert Suspension Bridge, over the river Thames, at
Chelses, London, was designed by Me. R. W. Ordish, upon
his rigid suspension principle. It is 710 feat long, with one
center span of 400 feet, and two side spans of 155 feet each,
the roadway being 71 feet wide between che parapets. The
appearance of the structure is seen from the annexed engrav-
ing, Fig. 1, and one of the piers, with she tower and a cross
section of the roadway,
is also shown on a
larger scale in Fig. 2.

Each river pier is
formed of two concrete
columns within cast
iron cylinders, placed
58 feet 6 inches apart
from center to center.
At base the cylinders
are 21 feet diameter, 4
feet 6 inches deep, and
1% inches thick. Above
the conical pieces, P,
Fig. 2, the cylinder
is 15 feet diametcr,
made in lengths of ¢
feet, and 13} inch thick.
As the iron cylinders
have no permanent
load upon them, no
exact bearing is re-
quired in the joints,
which are, therefore,
not faced.

A joint, formed of
hemp wrapped on hoop
iron, was found sutii-
cient to compensate for
irregularities in the

Srientific Jmevican,

To Impart to Coarse Wood the Appearance of
Polished Mahogany.

The following process is recommended in Wiederhold's
Trade Circular: The coarse wood is first coated with a
colored gize, which is prepared by thoroughly mixing up, ina
warm solution of 1 part of commercial glue in 6 parts of
water, a sufficient quantity of the commercial mahogany

brown, which is in reality an iron oxide, and in color stands

[JaNvARY 3, 1874.

the hand. Iaving ascertained in this way the right condi-
tion of the size color with respect to tint and strength, it is
then warmed slightly, and worked through a bair sieve by
means of a brush. After this it is rubbed uvcn the wood
surface with the brush, which has been carefully washed.
It is not necessary to keep the color warm during the paint-
ing. Should it become thick by gelatinizing, it may be laid

on the wood with the brush, and dries more rapidly than
when the color is too
thin. If the wcod is

porous and absorbs
much color, a second
coat may be laid on tho
first when dry, which
will be sufficient in all
cases. On drying, the
size color appears dull
and unsightly, but the
following coat changes
immediately theappear.
ance of the surfaco
This coat is a spirit var-
nish. For its produc-
tion 3 parts of spirits of
wine of 90° are added in
excess tu 1l part of red
acaroid rexin in onu
veesgel, and in another 10
parts of shellac, with -0
parts of spirits of wino
of 80°. By repcated agi-
tation for threc or four
days, tbe spirit dizsnlves
the resin  compietely.
T'he shellac solution is
then pourcd carcfully
from tne scdiment, or,
better still, f{iltered

castings, and to keep
out the water in the
processof sinking. The
cylinders were forced down by dead weight, through eight
feet of gravel and one foot of sand, into the London clay,
the. excavation being carried on within the cylinders as they
sank. The clay, when pierced to a depth of ten feot, was
found sufficiently hard for a foundation, and upon this the
the concrete was deposited. Thisconcrete is made nf shingle,
sand, and Portland cement, and at base the cement forms one
third of the mixture, the proportion being reduced with suc-
cessive layers of concrete to 1in 7 at the top. Within a
week of the columns bezing completed the concrete became
as hard as stone, affording ample strength for the load of

about seven tuns per square foot which comes upon it. The
two columns forming each pier are united and
stayed by the lattice girder, B. Upon each con-
crete column an octagonal base plate, C, 11 feet
6 inches diameter, 2 feet 2 inches deep, and
weighing 20 tuns, is placed, the upper surface of
the baseplate being faced in the lathe to receive
the superstructure of the tuwers. ‘I'he towers
aro made entirely of cast iron, successive tiers of
columns being united at intervals by large octa-
gonal castings. The castings, D D, are con-
structed as saddle plates for the main chains, and
smaller saddles, E E, above receive the catenary
wire rope. The hight from the bottom of the
cylinders to the top of the concrete column is 50
feet, and thence to the upper saddle 70 feet 6
inches.

The platform is composed of two lines of plate
girders, G G, 7 feet 6 inches deep, with bottom
flanges 16 inches wide, and top flanges 9 inches
wide. At intervals of 8 feet, cross girders, K, 2
feet 6 inches deep, are riveted to the main gird.
ers, and stiffened by longitudinal girders or dis-
tance pieces, H. The roadway is formed of fir
blocks 4 inches deep, laid on longitudinal fir
planks 7 inches deep.

It will be seen from the cross section of the
bridge that the plane in which the chains lie is
inclined, and that the web of the main girderlies
in the same inclined plane. Ry this arrangement,
the entire width of the platform is kept within
the opening of the towers, and the roadway is
not contracted at the towers, as is the case where
the attachment of the chains to the platform is
perpendicular to the saddle.

The anchorage for the chains and the catenary
is formed in a peculiar manner within an iron
structure, and is perfectly independent of the
great mass of masonry generally employed. It
consists of a cast iron cylinder, 20 feet 6 inches
deep and 3 feet internal diameter, enlarged at

THE ALBERT IRON BRIDGE, LONDON, ENGLAND—Fig. 1.

between so-called English red and oxide of iron. This is
best effected by adding in excess a sufficient quantity of the
dry color with the warm solution of glue, and thoroughly
mixing the mass by means of a brash until a uniform paste
is obtained, in which no mors dry red particles are seen.

A trial coat is then laid upon a piece of wood. If it is
desired to give a light mahogany color to the object, it is only
necessary to add less, and for a darker color more, of the
brown hody color. When tae coat is dry, it may be tested,
by rubbing with the fingers, whether the color easily sepa-
rates or not. [n the former case, more glue must be added

until the dry trial coat no longer perceptibly rubs off with
Fig. 2.

the ttom intoa chamber 5 feet diameter, for
ancboring the chain. This cylinder is water-
$ight, and provided with a man hole and steps,
so that the anchorage can be examined at any
time, and cleaned and painted when necessary.

Thebridge is calculated to carry, with a strain
of 5 tuns per square inch on the chains and 9
tuns on the steel wire, a moving load of 70 1bs.
per square foot. The headway for vessels below
the platform varies from 21 feet to 88 feet, ac-
cording to the tide. The weight of iron work in
the bridge is 1,580 tuns. We are indebted to
Iron for these illustrations.
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through u fine cloth,
when it may be ob-
served that o elight
milky turbidity is no detrimeut to its use. The resin =ola-
tion is best filtered into the shellac nolution by pouring
through a funnel loosely packed with wadding.

When filtered, the solutions of both resinn are mixed by
agitating the vessel, and letting the varnish stand a few
days. Theacaroid resin colors the shellac, and imparts to it
at the same time the degree of suppleness usually obtained
by the addition of Venetian turpentine, or linseed oil. If the
varnish is to be employed as a coat, the upper layers aro
poured off at once from the vessel. One or two coats suilice,
asarule, to give the object an exceedingly pleasing effect.
The coats dry very quickly, and carec must be ta'ken not to
apply the second coat till the first is completely dry.

————el A s
Profitx . of (‘o-operation.

Some eight or ten years ago, Joseph D). Ilolmes,
Charles Jordan, and William Millard, three young
farmers living almost within a stone's throw of each
other, decided to join in establishing a dairy milk
route from their farms to Pawtucket, R. 1., some six
miles away. Neither farm was large enough to sus-
tain a route alone, but the three togetiicr could do it
easily. Neither wanted to take the place of a mid-
dleman and do all the marketing, nor did either wish
togive up his business to a middleman. So they
agreed that each should take his turn on the milk
wagon.

The milk accounts are all kept in one book, and
the buyers at the village settle their bills by thir.
book, whether it comes Ly one or another of the
members of the company. Each of the three men
goes with the wagon every third day in regular order,
unless, for accommodation sake, one goes a trip for
one of the others. Each uses his own horse and
wagon, &nd each knows the amount of milk that iz
taken from the different farms every day.

The two trips that each one makes every week en-
able Lim tomarket most of his other produce, such
as apples, potatoes, sweet corn, tomatoes, and other
garden products, of which each one raises consider-
able quantities, without making speciul trips for such
purposes. Nor is there any hitching up and going
to the store for purchase; all the buyinyg, as well as
selling, being done on their regular market days;
and they are all in daily commuuication with the
post officc, which is nosmall convenience to farmers.,

Under this system of partnership the cost of mar-
keting is reduced to the minimum, whilv cach bears
his just proportion of the expenscs, and reccives
equal share in all the advantages of the combina-
tion. Since this arrangement Las been established,
all their farms have been really enhanced in value,
The young men have increased their rtock, and it is
better fed and better housed.  Buildings have been
repaired and enlarged, more and better tools pur-
chased, and the land is constantly increating in fer-
tility and productiveness. But little complaint is
heard from them about hard times for furmers. They
pay their bills, take the papers, and know what is
going on in the world outside.

‘We have been familiar with this company from its
organization, and believe the exumple these men
have set is worthy of imitation by many farmers
who are now grumbling about the cost of getting
their goods to market.—New England Furiucr,
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Patents.~Record of One Week’s Issue.

The Inter-Ocean of Chicago thus sums up one week’s busi-
ness of the Patent Office, and gives a resumé of the subjects
patented and the number of patentees from each State. The
writer eays:

In whatever manner the Cuban difficulty, the Preaident’s
message, and the assembly of Congress may affect other in-
terests, certain it isthat butiness at the United States Patent
Office runs as emoothly as ever, with a fair increase in the
number of applications for patents over the average of the
past four or five weeks. In case of a war in Spain, there is cer-
tain to be a number of applications for patents for new and
improved cannon, mitrailleuses, monitors, and like death-
dealing'appurtenances and appliances ; but, as yet, there has
been no perceptible increase of applications of this particular
kind.

There are at present pending in the Patent Office forty-six
applications for the extension of patents about to expire. One
of these is for the famous Fairbanks platform scales, granted
originally December 20, 1859. Another is one of the Wood -
ruff patents for seats and couches for railway care, which
is to be heard on the 7th of January next. This patent is
owned wholly in Chicago. Two extensions were granted
during the past week, both controlled by the same par-
ties, and boch relating to the manufacture of rubber belt-
ing.

Six designs were patented and ten trade marks registered ;
uone of these were furnished by Chicago. A St. Louis manu-
facturing firm registered the words “ Golden Crown ” in

combination with a crown printed in gold, as a trade mark
for agricultural implements.

The number of original patents issued for the week is
229, and 11 reissues. The former, as regurds the Western
and Northwestern States, are divided as follows: Illinois,
12 (of these the city of Chicago comes infor only one patent
this week); Indiana, 9; Wisconsin, 6; California, 6; Mich-
igan, 5; Misgour?;-5; Iowa, 3; Minnesots, 1; and Nebraska,
1 Wisconsin and California each claim one reissue.

» The solitary Chicago patent is taken out by J. A. Roche
and (. V Orton, and is for an improved band-sawing
machine. The saw guide, being attached to one end of a
horizontal bar which is made vertically adjustable, constitutes
the main feature in the invention.

The other Iilinois patents are : Stove damper, patented by
Il. H. Huntly, of Quincy, harvest rake, patented by E.
l.ippincott, of Brighton; drawbar in draft equalizers for
wagons, and clip for wagon axle skeins, both patented by J.
M. Orput, of Malta, one half of each patent by him u-:
signed to D. Safford, of South Grove; corn planter, patent-
od by A. Springsteen, of Oquawka; road scraper, patented by
J. W. Weston, of Windsor, assignor to J. M. Jackson, of the
same place, tyre tightener, patented by Wm. Bellairs and

Wm. Ough, of Atkinson; hay press, patented by H. F.
Blank, of Liberty, cotton planter; patented by C. H. Nixon,
of Polo; binder attachment for harvesters, patented by
H. Porter, Polo; and washing machine,patented by J. Trick-
ett, Quincy.

Indiana’s new patents are the following: Hay knife, pat-
ented by John 8. Ball, Mishawaka; car spring, patented by
E. T. Russell, Indianapolis; cotton, harvester, patented by
Wm. H.Pedrick, Richmond, car coupling, patented by Wm.
A.Cochran, Flat Rock, assignor to himself and James T. Burch,
of the same place ; hand corn planter, patented by Eli Rogers,
Rochester; process of retouching photographic negatives,
patented by S. H. Wright, Terre Haute; bed bottom, 8. B.
Freeman, Fort Wayne; eavestrough, P. F Kiblinger, Millers-
burgh ; and plow, James Oliver, South Bend.

Next in order comes Wisconsin, with the following six
patents for new inventions: Carriage top, patented by
James N. Gill, of Oshkosh; soda water draft tube, patented
by Otto Zwietusch, of Milwaukee; butter worker, patented
by D. W. Dake, of Beloit; binder's attachment for harvester,
patented by Thomas Urdahl,of Cross Plains, assignor to
Simeon Mills, of Madison ; rotary grain distributer, patented
by A. D. Foote,of Berlin ; assignor to M. Helmer, of Milwau-
kee; and revolving stool or chair, patented by J. J. Vollrath,
of Sheboygan. The reissue is for a tag holder (patented
August 6, 1867), to Thomas T. Bottomley, of Burlington,
assignqr to Pratt & Letchworth, of Buffalo, N. Y.

California this week has an equal number of patents,
nearly all of which are for ore crushers, ingot molds, and
similar appurtenances used in the production and refining
of the precious metals,which constitute her chief branches of
wealth and industry.

Missouri leads off with a sdaving mug, patented by A. J.
Furrand W. C. Knaus, of Boonsborough. Their mug is pro-
vided with a lamp for heating the water, and the detachable
soap dish covers the mug and rests in the water. The water
pours through an opening into a cup on the outside of the
mug, in which the brush may be dipped. The other four
patents are: Ice house, patented by A. Wilbur, of Cedar
City ; churn patented by John P. Friest, of Chillicothe ; wash
boiler, patented by William H. Hammond, of Syracuse; and
a combined table and secret writing desk, patented by
Charles Kade, of Lexington.

Michigan claims the following five patents. Stilt, patented
by L 8. Sheears, of Ypsilanti; paper holder shelf, patented
by George W. Hawkins, of Clayton; sleigh, patented by A.
D. De Laro, of Goodrich. » In this sleigh, as represented by
the model,'the rear end of the tongue is mortised into a cross
bar, which is pivoted in front of | a front beam, the draft in
this manner to be applied directly to the front beam. Valve,
patented by Charles F. Murdock, Detroit; and a whiffletree,
patented by John Parker,of Pantisc, assignor of one halfhis

right 1o James A. Hubbs, of Cato, Mich., complete the list
for Michigan

Iowa’s three patents are for a kneading board, patented by
H. P. Jones, of Davenport; a hub-boring machine, patented
by F. Jonas, of Burlington, assignor to bhimself and George
0. Ray, of the same place; and a numerical filing case, pat-
ented by George W. Bettesworth, of Cedar Rapids.

Minnesota this week is only represented by the patent of
A, G. & H. W. Mowbray, of Stockton, for a middling bolt;
and Nebraska by the patent to Tobias Billesbach, of Kear-
ney Junction, for & new method of burning brick.

A party in New York has invented a postal card of pecu-
liar manufactule, It is coated with various chemical salts,
and the action between these compounds and the deposit
from a metallic pencil renders the writing indelible.

WORCESTER JAPANESE POBRCELAIN AT VIENNA,

The English china court at the Vienna Exposition was a
department of special attraction. It must have been re-
marked that public taste, led by the judgment of art con-
noisseurs in Chins, has long been directed to the peculiar
treatment of ornamental design in Satsuma and Japaneee
manufacture. The Worcester Works have taken ad vantage
of this taste to design specially for the Vienna Exposition a
large collection of ceramic art work, which has gained the
attention of illustrious visitors, art connoisseurs, and the
public, by its unique style and the perfect taste and refine-
ment in which its design is treated. They brought out a new
tint of color for their vases and figures, resembling ivory,
but more mellow in depth of color and with a creamy soft-
ness that rivals the Satsuma as a ground color for the sober
tints and finely chased gold work and bronzing of the Japa-
nese style of decoration. The designs now in question have
all the repose of Japanese coloring, combined with the more
correct taste in outline of Western art in the forms of the
objects. It is apparent that they have all been the subject
of careful study; for, while there is no mere imitation of
the Japanese, the feeling of that peculiar style has been
seized, and thoroughly worked out, with great refinement
and with the intelligence of an art student. Not only was
every form expresaly modeled for these subjects, but the pe-
culiar tints of colors were specially produced by the Wor-
cester color chemists, with the bronzes of various shades.
Mr. R. W, Burns, F.8.A,, the art director and one of the
proprietors of the Worcester Works, has designed and pro-
duced all these articles; and he has been ably seconded by
his chief modeler, artist, and chemist, Messrs. Hadley, Cal-
lowhill, and Bejot, to whom have been awarded medsls by
the jurors of the Vienna exhibition; while to Mr. ‘Burns
and the Worcester Works a diploma of honor has been
awarded. We are indebted for the illustration to the Lont
don INustrated News.

THE WORCESTER JAPANESE PORCERAIN AT VIENNA
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IMPROVED FURNITURE CASTERS.

We illustrate herewith three new forms of furniture cas-
ters, recently patented through the Scientific American Patent
Agency by Mr. Cevedra B. Sheldon, of No. 6 State street,
New York city. They seem to possess more than an ordina-
ry degree of novelty and utility among this class of inven-
tions.

The arrangement shown in Fig. | consists in a metalball,
which is contained in a cup, B, which is stamped from a
single piece of metal, and has its lower edge turned inward
g0 as to confine the caster ball and, besides, a number of
small friction balls, inclosed asshown above the latter. Out-
side of B is a casing, and in the annular space between is
placed a lining of india rubber, C, or other elastic material.
The friction balls are placed in sufficient numbers to cover
about two thirds of the surface of the caster ball, and are
prevented from reaching the top of the latter by a cavity on
the top of the cup, B. The screw, which attaches the de-
vice to the leg, is fastened to the shell of the caster by means
of a cup-shaped nut, D, which connects with the body of
the shell.

Fig. 2 shows the invention more especially adapted to pro-
tecting trunk casters from injury. In this case the cup in
which the ball revolves is secured in a cavity formed in the
bottom of the trunk by means of tongues, E, struck up
from the sheet metal lining of said cavity. Thus arranged,
it is stated, the custer will sustain severe concussions and
great pressure.

Fig. 3 represents the application of the friction ball sys
tem to the ordinury wheel caster. In the top of the bracket
is a corrugated cup. F, containing a number of the small
spheres. (¢ is a cap rigidly attached to the fastening screw,
which forms an annular box outside of the cup, F, and also
incloses friction balls, as shown. The head of the fastening
screw, it will be noticed, rests upon the balls in the cup, F,
while the balls outside the latter serve to keep the caster in
place. By this means, it is stated, the friction is greatly
reduced, and the caster wheel more readily turns and con-
forms to the motion of the piece of furniture.

P
L

AUTOMATIC BRAKE.

The inventor of the device herewith illustrated has pro-
duced a brake which, whether it be employed in its present
form or in such modified shape
as occasion may require, will, we
consider, be found to be based upon
a principle of doubtless consider-
able value. Briefly described, the
apparatus is a combination of brake
shoes with suitable springs, where-
by the friction of the former is con-
stantly maintained against the pe-
riphery of the wheels, so long as
no pushing or pulling force is ap-
plied to the vehicle; but the mo-
ment a slight drag is brought to
hear upon the drawbar, the brakes
are automatically released, leaving
the wheels free to rotate. It isnot
necessary to particularize, in any
detail, the very evident uses to
which this invention may be ap-
plied. On railroad cars it places
in the hands of the engineer the
immediate control of the train, as
he has simply to cause his engine
to cease pulling, when every brake
is instantly applied. Itis believed
to have an advantage over the air
and other brakes controlled from
the locomctive, in that, while it
dispenses with the necessity for
brakemen, it requires, as will be
seen from the following descrip-
tion, no coupling of tubes or other apparatus between the
cars, the simple attaching together of the vehicles in the or-
dinary mode being all-sufficient to render it ready for im-
mediate action. The device will be found of utility in de-
scending grades, in its sutomatic check upon the momentum
of the train. For horse cars, it is perhaps equally as well
adapted, as it avoids the use of cranks to govern the brakes,

man when double teams are hitched on during bad weather;
and besides, it allows of the carstopping at any point almost
immediately.

Our engravings are designed to give a clear idea of the me-
chanism without referring it to any particular class of vehi-
cle. Fig. 1is an elevation with portions broken away, and
Fig. 2 is a plan view of more important parts. Horizontal
brake bars, A, are suspended fromthe car bed by means of
longitudinally vibrating hangers, B, and are provided with
brake shoes, C, at their extremities, which are made to fit
snugly against the peripheries of the wheels. As shown in
Fig. 2, and to the right of Fig. 1, the bars, A, are connected
in pairs by helical springs, D, whichareof sufficient strength
to draw the brake shoes closely against the wheels. E Eare
two rods, the outer ends of which are supported by guides
and abut against the two outer brake bars. These rods are
designed to release the brakes from the wheels, and are
made in curved shape so as to take the position shown in
Fig. 1, that is, one above and the other below the *wo inter-
mediate brake bars. Shoulders are formed upon them at I,
which abut against the intermediate brake bars, and which
operate in conjunction with the ends to release the brakes,
(¢ is a hanger secured rigidly to the car bed, and pivoted to
which is a lever, H, the upper end of which plays loosely in
a longitudinally movable drawbar, 1, which is attached to
the car bed by suitable grides. To the lever, 1, the releas
in'g rods, K, are pivoted, as represented, one below and the
other above the fulcrum pin. To the extremities of the
drawbar, H, are attached drawheads of any desired form,
which are backed by the usual supports to take the strain.
It is evident, if the drawhead on the right be moved in the
direction of the arrow, one of tlie shoulders and one of the
extrenmities of each releasing rod, E, will press against their
respective brake bars, A, and force the brake shoes from
the wheels, and a similar effect will take place if the op-
posite drawhead be pulled upon. Hence, as we noted in
the beginning, it is merely necessary to remove the strain to
cause the instant application of the brakes by the contrac-
tion of the springs, while their removal is effected with equal
celerity as soon as even a slight force is re-applied.

If it should be desired to release the wheels of a car from
its brakes, this can be readily done by meaus of a lever, J,
Fig. 2, which is pivoted to the car bed and connected by an
oblong slot and pin to the drawbar, H. The outer end of
the lever may be attached to a suitable winding-up rod by a
chain and ratchet mechanism, so that the brakes may be
held off for any required time. This contrivance, we learn,
may be placed at one or both endsof the car and operated by
a person on the platform.

It will be noted that the springs not only serve to apply
the brakes, hut that they also will operate as buffers to pre-
vent shocks and concussions while a train is being made up
oris in motion. The inventor ulso states that the device is
applicable to ordinary wagons,and that he has thus employed
it with much success. 'I'he draft tongue in such case is at
tached to the drawbar and a locking device applied to it,
for ullowing the springs to hold the brakes in contact with
the wagon wheele while descending hills.

Patented November 11,1873. For further particulars ad-
dress the inventor, Mr. Eliot P. Harrington, Volusia, Cha.
tauqua county, N. Y.

®
Benemactlons of an Inventor.

A few weeks ago we announced the death of Seth Adams,
of Boston, an inventor of no small reputation, who had

requiring the tse of one hand of the driver, or of an extra

amassed a large fortune out of his patents and the business

HARRINGTON'S AUTOMATIC BRAKE.

he had built up under their fostering protection. The fol-
lowing are among the public benefactions, designated in his
will,to Boston charitable institutions: $1,000 to the Needle
Woman’s Friend Society; $30,000 to the Consumptives’
Home; $20,000 to the Home for Aged Men; $20,000 to the
Association for the Relief of Aged Females; $10,000 to the
Baldwin Place Home for Little Wanderers; $5,000 %o the
Boston Provideut Association: £1,000 to the Industrial So-
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ciety of Boston; $500 to the North End Mission; $1,000 to
the Boston Young Women’s Christian Association; $300 to
the Children’s Aid Society ; $800 to the Female Orphan Asy-
lum; $500 to the Temporary HHome for the Destitute; $500
to the Children’s Hospital; and 1,000 to the Society for the
Prevention of Cruelty to Animals. A liberal sum is also
donated to thetown of Rochester, N. ., to be known as the
Adams Fund, the income of which in to he paid to poor
widows and orphans of that town.

&
*

IMPROVED PLOW.
The object of the new form of plow herewith represented
is to avoid the use of the heel bolt, and to allow the plow-
share to he removed or placed in position with increased fa

cility and celerity, simply by turning a hand screw on top of
the beam. It is claimed that there is nothing about the de-
vice to wear out, give way, get lost or misplaced, or become
out of order. No single portion is detached at any time, and
the operator can tighten the fastening apparatus while plow
ing with perfect ease.

The standard bars, A, are set into recesses of the heamand
pivoted thereto by a strong cross bolt. Theirlower ends are
rigidly connected so as to form a firm support for the under
side of the plowshare. Bisa curved brace, also rigidly at-
tached to bars, A, and extending up through a mortise in
the beam. Its upper endis perforated so that the bracemay
be locked by a crossbar, according to the angle of ixclina-
tion under which the plowshare iy set. A lug, C, formed
upon the same brace, projects at its lower end beyond the
standard, A, and is applied like a jaw into a recess of the
share, as more clearly shown in the perspective view, Fig. 1.
Disthe adjusting rod, which passes between the standards
and up through a conical perforation in the beam. Its up-
per end is threaded and raised or lowered by a suitable crank,
F. The lower extremity curves around the brace, B, and
projects beyond the standards into
an aperture in the plowshare, as
shown in section, Fig. 2. The share
is therefore held in a firm and
wedge-like gripe between the taper
ing jaw on the adjusting rod, and
that already noted on the brace, P.

Different shares, we are informed,
may in this manner be attached to
the plow, as necessitated by the va-

rious requirements of farming, and
their angles of elevation and de-
pression be determined by simply
adjusting the fore end of the brace.
The arrangement generally, the
inventor states, is such as to offer
no resistance to the soil slipping
smoothly over, as there are no bolt
heads or similar projections to
catch. The plow also has a deep
evenly curved throat, so that it
cannot choke with grass, weeds,
etc. We learn that the device oh-
tained the highest premium at the
Fair of the Georgia Stat> Agri-
cultural Society, at Macon, Ga.
Patented through the Scientific
American Patent Agency, Novem-
ber 11, 1873. For further particu-
lars address the inventor, Mr. An-
drews Riviere, Barnesville, Pike

county, Ga.

J. WRITES to complain of the unnecessary delay of th®©
courts in adjudicating on patent cases; and he thinks that
inventors whoserights have heen infringed are hardly treat -
ed. He states that the equity calendar of the Southern Dis
trict of the State of New York has on it a long list of cases
which have been ready for hearing for a year or more,
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Cheap Telescopes.
To the Editor of the Scientific American :

In your issue of December 13, 1873, W. M. asks: How
can a mechanic construct a cheap telescope powerful enough
to see Jupiter’s moons, Saturn’s belts, etc. ? The following
is a plan which I adopted more than twenty years ago:

I called on a dealer in optical lenses and selec-
ted a meniscus, one inch in diameter and of 48
inch focus. This was for my object glass. T
had already in my possession a two lensed double
convex jeweller’s eye glass; one of these lenses
was used for the eye piece, its focal length be-
ing a trifle over one inch. The tube was made
of pine wood. A piece of straight evenly grained
one inch pine board, two inches wide and eight
feet long, was cut in the middle; and the two
pieces, after making a tapering semicircular
groove in each, well glued together. This done,
the next thing was to give it a round, tapering
form, two inches in diameter at one end and a
trifle over an inch at the other. This was done
with a common carpenter’s plane. I now had
a tube four feet long with a tapering hole
through its length, and 1} inches in diameter at
its largest end. Two wooden cells for the lenses
were then turned in a lathe, and were made to
go on to thetube, as does the cover of a wooden
pill box. A round hole, the size of the lens, was
made in eacb, the meniscus being contracted to
4 inch, and the eye glassto } inch diameter. The
piece carrying the eye glass was made go as to
slide some distance on the tube, for adjustment
to distinct vision. The tube was painted and
vernished, and mounted equatorially; and it
proved to be a good instrument, showing Jupi-
ter’s moons, their movements and eclipses, hand-
somely ; the ring of Saturn, the horned appear-
ance of Venus, the mountains and craters on the
moon, the spots on the sun, etc. Several of the
nebule were also vigible, especially those in An-
dromeda, Orion, Hercules, and Sagittarius. This
instrument has been a great pleasure to me and
my family of boys and girls, and even my neigh-
bors, and the whole need not cost over two dol-
lars, beside the time in making, provided one is

a mechanic.

The meniscus (concave on one side and con-
vex on the other) is the proper form for a single
lens object glass, and a plano-convex lens makes
the best form for the eye piece. Care must be
taken to so set the lenses in their cells that
their foci will meet centrally. When this is the case,
the lenses are said to be well centered, and in that way we
get rid of most of the prismatic color. Another point that
wants attention is the mounting. Absolute steadiness is re-
quired for close observation. I used to put mine upon a post
set firmly in the ground. The equatorial arrangement for
mounting is described in nearly every workou telescopes.

I hope not only W. M. but a thousand others will be in-
duced to build themselves telescopes. There is no one thing
that can be put into the hands of youth that will enchant
thern like a telescope. They will leave all other amusements
and gather around that marvelous revelator.

Alvan Clark, of Cambridgeport, Mass., ¢ the Herschel of
America,” many years agomight have been seen peering in-
to the heavens with his little home-made tubes. He had
asked the question: How can I make a cheap telescope?
That question he answered for himself, and now his name
and his fame are everywhere connected with his ponderous
achromatics. B.

Bellows Falls, Vt.

Keeping Poultry to Enrich Lands.

Colonel Waring, in his *“Elements of Agriculture,” says:
Poultry dung is nearly equal in value to Peruvian guano
(except thatit contains more water). If granted thata hen
will consume, of the different kinds of grain, meai, and
vegetables, during the year, the equivalent of two bushels
of corn, which weigh 120 pounds, then it is certainly low
enough to place the excrement—the result of the digestion
of these two bushels—as equivalent to fifteen pounds of
guano. Asthe manure from 100 fowls, during a year, would
amount to 1,500 pounds of guano, taking the above supposi-
tionas at least safe: and as 300 pounds is ordinarily sufficient
for an acre of corn, it will be seen that the manure from 100
fowls will make compost enough for five acres. The experi-
ment has been tried by the writer, of applying, to oneacre of
corn in the hill, the manure of twenty hens one year, mixed
with swamp muck, in the proportion of one part hen manure
and three parts muck, and the result was a better crop than
upon an adjoining acre enriched, for sake of experiment,
with a good fair ordinary dressing of stable manure.

&
L

New Bridge over the Hudson.

The corner stone of a new railway bridge, to span the
Hudsonriverat Poughkeepsie, N. Y., was recently iaid with
masonic ceremonies. In an engineering point ot view, the
work will be an extensive one. Its object is to connect Bos-
ton, Providence, Portland, Worcester, the iron ore regions
of Connecticut, Duchess county, and the Hudson river with
Scranton, Easton, the Delaware river, the coal and oil fields
of Pennsylvania, Harrisburgh, Pittsburgh, Oswego, Buffalo,
tnd the West, by a route in which there will be a gain of

some eighty miles in a total of 318 miles, ora raving of some
thirty per cent. The structure will be of the truss shape,
and the railroad tracks will be on the upper or top chord, at
an elevation of 194 feet above the river. By the terms of
the charter,the company are empowered to erect four piers in
the river, at a distance of not less than 500 feet apart, The
entire length of the bridge will be about one mile, of which
a trifle less than 2,500 feet is over the channel of the river.

The other half will consist of land approaches, mainly on the

THE LATE PROFESSOR AGASSIZ.—(See puge 2.

east or Poughkeepsie side. The land piers will be built of
solid granite or blue stone masonry. They will be eight or
ten in number,and will vary in hightfrom 20 to 80 or 90 feet.
The piers on the bank will be somewhat similar, but higher,
and also more massive and substantial. The piers in the river
present the greatest difficulty to the engineer, as they must
be sunk about 130 feet below the high water level in order to
gecure a solid foundation. The cost will be about $2,600,000.

SAMUEL NELSON.

Samuel Nelson, ex-associate Justice of the Supreme Court
of the United States, whose retirement from the bench took
place about a year ago, recently died of apoplexy at his resi-
dence in Cooperstown, N. Y. We extract a portrait of this
eminent jurist from the Seience Record for 1873.

JUDGE NELSON, OF THE UNITED S8TATES SUPREME COURT..

Born in this State, in 1793, he was admitted to the bar in
1817, and six years later began the active judicial career

© 1874 SCIENTIFIC AMERICAN, INC.

which terminated in his retirement from public life, a step
taken not on account of impaired mental vigor or from fear
that the great causes which he would be called upon to decide
wouid be beyond his grasp, but because he felt that the
weight of eighty years precluded his assuming the physical
labor incident to his full share of the work of the high tribu-
nal of which he was so prominent a member. First circuit
judge, then associate justice of the New York Supreme Court,
and finally Chief Justice, Judge Nelson, perhaps more than
any other of his associates, contributed in the pro-
duction of the decisions which have shed so
brilliant a luster upon the past records of the
judiciary of New York, and which are received
as high authority in every court where the great
principles of the common law prevail. In 1844,
he was called by President Tyler to the bench of
the United States Supreme Court, to occupy the
office from which he eventually retired.

In questions of admiralty and internationallaw,
Judge Nelson was considered as one of the great-
est living masters, but it is probable that his ex-
tended knowledge of these important branches
of jurisprudence was even exceeded by his vast
experiencein the varied and complicated causes
arising from the litigations appertaining to pa-
tents. In this connection, one of the most emi-
nent lawyers of this city says of him that it was
his habit “to labor most earnestly during the
trial and upon the argument of causes: and again
and again would he descend from the bench, es-
pecially when complicated machinery or speci-
mens illustrative of science or models of vessels
intended to develope the relations of colliding
ships bave been before him, and by their close
and repeated study strive to understand the real
points in controversy. * * So thoroughly did
he investigate questions of science and mecha-
nics, and so sound a judgment was he known to
form on these subjects, that his opinions concern-
ing them wereby courts and counsel accepted as
of greater authority than those of any other
judge, until finally,and for many years before the
close of his labors at the circuit, patentees felt
that, when he had passed judicially on their
rights, they were substantially settled ; and hence
there came before him repeatedly, from distant
points, cases involving the validity of the most val-
uable patents in the country ; and to his decisions
the parties generally submitted without appeal.”

One of his last official acts was participation in
the Joint High Commission charged with the
gettlement of the Alabama claims; and here his
unexcelled proficiency in international jurispru
dence contributed largely to the speedy and equi-
table adjustment of that grave question of international dif-
ference. His death, though sudden, was a fitting close to
the evening of a grand and noble life. A slight illness
confined him to his chair, in which, surrounded by his
family circle, he peacefully breathed his last without tremor
or pang, leaving to posterity the rare example of a magis-
trate, who, for half a century, has preserved his ermine with-
out stain or spot, and whose words will be handed down as
the monuments of unvarying justice, stern integrity and
profound learning.

SCIENTIFIC AND PRACTICAL INFORMATION.

CHEMICAL SUGAR.

One of the most important of chemical discoveries is that
of the artificial creation of alizarine. By reducing natural
alizarine by zinc powder, Groebe and Liebermann obtained
anthracene, C,, H,,. Then reflecting that coal tar wasan inex-
haustible source of the latter product, they attempted to ob-
tain, by synthesis, alizarine and even purpurine. But ali-
zarine has for its formula C,, Hg O;, and hence it became
necessary to add to anthracene 5 atoms of oxygen, and to
subtract 2 atoms of hydrogen. Toobtainthis result, the in-
vestigators had recourse to bichromate of potash and sul-
phuric acid. Then treating the body with a solution of caus-
tic alkali at a temperature above 388° Fah., a blue mass was
gained, the aqueous dissolution of which precipitated, by an
acid, either artificial alizarin or purpurine, according to the
degree of oxidation. This chemical product, now employed
in the art of dyeing, has given results even superior to those
obtained from madder and its derivatives.

The process briefly reviewed above suggests the idea that
sugar might be made by a somewhat similar course. Sugar
has for its formula C;; H,; O,;, and is resembled by a large
number of chemical bodies. (Glucose, for example, gives
Cy, Hy, Oy4; cellulose, Cy; H)y O,,. Now, supposing that on
these bodies a chemical reaction of the same nature as that
of bichromate of potash and sulphuric acid on anthracene
could be effected, would it not be possible to produce a chem-
ical sugar?

FUSION OF PLATINUM.

The fusion of platinum has been effected by M. Violette.
Partly in fragments and partly in a state of sponge, it was
placed in a Hessian crucible lined with plumbago, and sub-
jected for one hour to the heat of the furnace. A perfectly
fused buttonof platinum, of the same weight as that of
the metal introduced, was found at the bottom of the cruci-
ble.

BiNDING.—Snbscribers wishing their volumes of the Sci-
ENTIFIC AMERICAN bound can have them neatly done at thiw

office.—Price §1.50.
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ASTRONOMICAL NOTES.
OBSERVATORY OF VA8SSAR COLLEGE.

For the computations (which are approximate only) and.
for the observations in the accompanying notes, I am in-
debted to students. M.M.

Poslitions of Planets for January, 1874,
Mercury.

Mercury should be looked for inthe morning, in the early
part of the month, as it rises before the sun, at 6h. 12m. on
the 11th, and sets at 3h. 15m. P. M.

On the 31st it is very near the sun in right ascension,
passing the meridian eight minutes after noon, rising at 7h.
23m. A. M., and setting at 4h. 53m. P. M.

Venus.

Venus is not well situated at the beginning of the month,
and becomes less so at the end, as it passes the meridian
within a few minutes of noon on the 31st.

On the 1st Venus rises at 6h. 38m. A. M., and sets at 3h.
36m. P. M. On the 31st Venus rises at 7h. 7m. A. M., and
sets at 4h. 37Tm. P. M.

Mars,

The apparent diameter of Mars is becoming less. It comes
to meridian earlier in the afternoon from the 1st to the last
of January; but as it is moving northward in declination, it
is longer above our horizon and so sets a little later.

January 1, Mars rises at 1Ch. 12m. A. M., and sets at 8h.
42m. P. M. January 31, Mars rises at 9h. 5m. A. M., and
sets at 8h. 43m. P. M. '

Jupliter,

Jupiter is coming to a position more favorable, and rises
on the 1st at 11h. 18m. P. M. Its apparent motion
among the stars is very slow on the 1st, and on the 16th it
seems to be stationary ; after this time its motion among the
stars is reversed, and it seems to retrograde, or move in a
westerly direction, in consequence of the more rapid motion
of the earth.

On the 31st Jupiter rises soon after 9 P. M., and is very
nearly in the path of the celestial equator, being above the
horizon a little more than 12 hours. It comes to the meri-
dian on the 31st at 3h. 26m. in the morning, and is then at
an altitude (in this latitude) of 49° 6.

Saturn,

On the 1st Saturn rises at 8h. 50m. A. M., and sets at 6h.
18m. P. M. On the 31st -Saturn rises at 7h. 4m. A. M., and
sets at 4h. 38m.

It will be believed that Saturn is not well situated for ob-
servation, its daily path being very far south, and its position
nearly the same as that of the sun throughout the month.

Uranus, '

Uranus rises on the 1st at 6h. 53m. P. M., and sets at 9h.

15m. A. M. On the 81st Uranus rises at 4h. 48m. P. M.,and
sets at 7Th. 13m. A. M. It is among the small stars of Can-
cer.

Neptune.

Neptune rises 22m. after noon on the 1st, and sets at 1h.
20m. the next morning. - On the 31st it rises at 10h. 26m.
A. M., and sets at 11h. 24m. in the morning,

Sun Spots,

Cloudy weather has seriously interrupted the record of
sun spots by photography. Since November 14, impressions
have been obtained only on the 22d, 25th, 26th, and 29th of
November, and on the 6th of December. Three small groups
pear the western limb appeared on the 22d, none of which
could be referred to any group of the 14th. By the 25th
they had disappeared and a pair of small spots was found oc-
cupying about the same place as those of the 22d. This pair
was also seen in photographs of the 26th and 29th, being
on thelatter day a veryshortdistancefrom the western limb.
The picture of the 26th shows a large spot just at its en-
trance on the disk. This was also visible on the 29th, the
sun’s rotation having carried it further toward the center.
On December 6 there was a fine clusterapproaching the cen-
ter, and a smaller one below the larger and nearer the east-
ern limb. A spot near the western limb seemed by its posi-
tion and shape to be identical with the large one of the 26th
and 29th, and, if so, was unusually invariable. Facule
have been visible in every case, but not of remarkable ex-
tent.

Barometer and Thermometer,

The meteorological journal from November 16 to Decem-
ber 13 gives the highest barometer, December 2 and Decem-
ber 7, 30°57; the lowest barometer, November 18, 2868 ; the
highest thermometer, December 4, at 2 P.M., 55° ; the lowest
thermometer November 20, at 7 A. M., 6°5°.

Amount of Rain,

The sleet and snow which fell between the evening of No-
vember 23 and the morning of November 25 amounted to 2
inches.

The rain which fell between the evening of December 8
and the afternoon of December 9 amounted to 0°75 inches.

The rain which fell between the afternoon of December 11
and the afternoon of December 13 amounted to1:575 inches.

Old Fruit Cans.

Empty tin fruit cans, like old hoop skirts, are a nuisance
when out of place. The question is: What is their place?
and I should be willing to answer it a hundred times,
if I could banish them from the gutters, the ash heaps, the
vacactlots, and, above all, from the hands of the boys. I
shudder now at the very suggestion of their ever being used
again as music boxes, strung with rosined chords. Did that
epidemic visit your locality, my dear reader? If so, you
would be in haste to prevent the slighest possibility of its
recurrence. But to the remedy.

In the first place, to open the cans properly,. pyt hot. coals

on and around the little soldered tip on the top, until the
solder melts, then scrape off lid and coals together, with a
table knife. Be careful, however, not to set the cans on
the hot stove before they are opened, by which little neglect
steam enough to burst the can might be generated, which
would not be a very pleasant or profitable method of opening
it. When opened properly, youhavea smooth,round orifice
through which to remove the fruit.

When the cans are empty and dry, invert them on hot
coals in the stove for half a minute, or on a hot stove, until
the solder melts and loosens the remaining top of the can;
then strike it off, smooth off the bits of solder, and you have
a very convenient cooking utensil. For a lid, use a saucer, or
the covers to old tin pint cups or pails.  Rice, wheat, samp,
pearl barley, split peas, and many other dishes for a small
family, and small dishes for a large family, can be cooked in
them, either standing directly on the stove, or placed in a
large boiler or saucepan of water, to prevent the possibility
of their burning. It also saves more costly tin utensils; for
this method of boiling in water is hard on the tin ware. One
can may be kept for onions; others can be used for baking
or steaming rye and Indian bread, and some kinds of pud-
ding.

They are also convenient for pantry use, for holding ar-
ticles to be used in cookery or in the laundry; for garden
seeds, for paint pots, and for many other things that will
suggest themselves to every housekeeper, and for which in-
deed they would -long ago have been used but for the un-
tidy jagged edge made by the common metkod of opening
them. If covers are wanted for them in these <apacities,
discarded rims and lids mey be put together with a little
solder.

If there are tin shears at hand, and any one to use them, the
cans may be made into very passable scoops. Take several
of them at a time to a tinner, and he will cut them intothe
shape for a trifle. It saves time to have a scoop in every
meal tub, flour barrel, sugar pail, and starch box.s In short,
old tin cans are far better for many purposes than for street
organs, or for ornamentsto dogs’ tails. Suppose we change
the tune, and have better economy, more and a higher grade
of music.—Science o f Health.

What a Scientific Englishman thinks of Scientific
Americans.

Mr. R. A. Proctor, the eminent English astronomer, is
now iu this country, and, in a recent speech before the Lotos
Club in this city, made the following interesting remarks:

He had known beforehe had arrived, and had more clear-
ly recognized since, that American scientists were doing
noble work, and that the people of America were in advance
of Europe in the general attention given by them to science.
He had been amazed by the character of the audiences before
whom he had lectured, not solely by their number, though
that had surprized him, but by their close attention tothe
facts presented tothem, and by their appreciation of the
bearing of those facts. He had visited also American colleges
and other institutions, and had been struck by the great ad-
vantages which the methods there employed possessed over
those adopted in England. Hehad strongly felt the hope that
one day his own children might receive a portion of their
education in America. He proceeded to remark that, to
every thinking mind, America presents a deeply interesting
subject of study. There are being worked out, in this great
country, the grea* problems which occupy the attention, in-
deed, of statesmen and politicians on the other side of the
Atlantic, but the solution of which there, if solution is to be
hoped for, is trammeled by the influences of old traditions, by
the effects of class distinctions, and by other circumstances
not readily classified or analyzed, butoperating only too effec-
tually toretard progress. Even inscien:e the difference was
to be recognized. He could venture, indeed, to remark that
he might to some degree claim the sympathy and support
of American thinkers, because of the efforts which he had
made to resist the influences which oppress science in Eng-
land. One of these is ‘“ authority”<=not authority in its le-
gitimate sense, but authority unduly allowed to affect the
freedom of thought. Herein America men of science recog-
nize authority as a form of scientific evidence, because the
fact that a great thinker bas held such and such a view is
pro tanto evidence in favor of the justice of the view. But
Americans refuse to allow authority to decide scientific ques-
tions; and when newly discovered facts show that views
firmly held by great authorities should be modified or aban-
doned, the American student of science is not prevented by
undue respect for authority from accepting the new truths
thus indicated. In this respect, he had himself thought and
acted as an American would. His so doing had, he feared,
proved unpleasing to many in England, who preferred tv
stand on the old ways. Even more unpleasant to many had
been his opposition to the old fashioned notion that only the
official astronomer can do effective work, either in observation
or in the discuesion of observations. He mentioned how the
Astronomer Royal of England had embodied this feeling in
the opening sentences of a well known work on popular as-
tronomy, where he divided astronomical students into those
who are ‘‘officially connected with Government observatories,
and those who are not.” Mr. Hind had once rebuked him
(Mr. Proctor) for quoting an observation made by an amateur
astronomer, not that Mr. Hind denied that the particular
fact had been noted, but because the gentleman who bhad
made the observation had not made for himself a great scien-
tific pame. This, Mr. Proctor remarked, appeared to him a
most mischievous mistake; and he believed that science in
any country would never make such progress as it might, so
long as considerations such as this were allowed to operate:
He quoted another .illustration of the tendencies of the uffi-
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cial mind. When Miss Mitchell, the distinguished Ameri-
can astronomer, had discovered a certain comet, the Astro-
nomer Royal (one of the council who had to determine
whether she should receive a gold medal for that achieve-
ment) opposedthe award because, ‘‘ although Miss Mitchell
had certainly discovered the comet, she had not sentnews
of the discovery by the first mail.” [Laughter.] Fortu-
nately the Astronomer Royal was overruled by his colleagues
nd the award was made.  Mr. Proctor proceeded to remark
on two points in connection with American scientific work
—first, the effective way in which it was carried on, new
and important facts being continually added to our knowledge
by American scientific workers; and secondly, the small re-
gard paid by Americans to questions of priority. He remarked
that, in two special instances, relating to the work of Profes-
sors Cooke and Winlock, of Cambridge, Mass., he had been
unwittingly guilty of injustice in assigning the credit io
others; and the mistake, though noted long since by those
gentlemen, had been allowed to remain uncorrected. It ap-
peared to him, in fact, that American students of science
were altogether less disposed to controversy than their Euro-
pzan fellow workers.

[Miss Mitchell has since explained that the medal was to
be awarded, according to the terms prescribed by its donor,
the lateking of Denmark, only on condition that the news of
the discovery be forwarded by the first mail.—EDs.]

®
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The Automatic Telegraph Systeni.

This system is being tested by the Philadelphia, Reading
and Pottsville Telegraph Company, and found to work very
satisfactorily between their main offices in Philadelphia,
Reading, and Pottsville, upon a line which also has a num-
ber of offices using the Morse system.

On Tuesday,the2d inst.,the Automatic Telegraph Company’s
wire between Washington and Philadelphia was connected
at Philadelphia to one of the P., R, and P. Telegraph
Company’s wires between Philadelphia and Pottsville,and the
President’s message,containing about 11,500 words,sent direct
from Washington to Pottsville, Pa.,by the automatic system ;
and the time occupied in its transmission upon a single line
between the points named was 34 minutes,being an average of
337 words per minute. It could,however,have been sent in less
time,as no effort was made at the time to obtain speed. The
message was perforated at Washington by young ladies, who
each averaged about 25 words per minute. The characters
recorded on the chemical paper at Pottsville were plain and
distinct, and easily read by three operators, who translated
the characters to three copyists, each averaging about 33
words a minute.

Upon the same day, the President’s message was transmit-
ted over the lines of the Western Union Telegraph Com-
pany direct from Washington to Pottsville, by the Morse
system ; and according to a statement published in the Pots-
ville Standard, it occupied the time of four wires each for
nearly two hours and a half.

Had the message been sent by the Morse system upon a
single wire between the points named, it would have taken
about 10 hours, as there was considerable escape on the wires
that day, owing to a damp and drizzling rain.

The Bee Keeper’s Convention,

The third annual convention of the North American Bee
Keeper’s Society, recently held at Louisville, Ky., was very
sparsely attended, the delegates present being 18 in all, an
unaccountably meager representation, as compared with the
large meetings of the two previous years. Thers was an in-
formal talk of broad comb and its probable formation; one
member related his loss of thirty colonies in consequence of
the singular disappearance of the queens, owing, it was
thought, to a disease generally prevalent during the year,
and which proved particularly fatal to the queens, killing
them a short time after the attack. A general expressicn
upon the subject showed a unanimity in favorof sugar sirup,
or pure white candy, in preference to late fall honey as food
for weak swarms in winter, and one member advised that it
be prepared by dissolving a quart of “coffce crushed ”’ in a pint
of boiling water. Alsike clover was very highly recommend-
ed,some deeming it superior to the white or red, not only as
bee pasturage but for cattle feed as well. A remark was
made to the effect that the consumers may easily be in error
when they suppose that the presence of comb in the honey
sold in the market is a sufficient guarantee of excellence,
and that extracted honey is necessarily adulterated, it being
a trick of the trade to place comb in manufactured honey in
order to help the sale of the worthless article.

.

PRrROFESSOR PROCTOR, the Eunglish astronomer, treats
largely uvon the probabilities of other worlds than this be-
ing inhabited, the conclusion being that, of the inner planets,
Mercury, Venus, the Earth, and Mars, our planet only wasin
condition to be inhabited by beings like the dwellers upon
the earth. Mercury and Venus must be too hot, and Mars
too cold. Of the other planets, their condition was not pro
bably such as to permit of habitation by creatures such as
ourselves.

o

D. K. N. suggests, in the laying of ocean cables, that com-

munication between the deep sea line and floating buoys, all

along the route, be arranged. A ship in distress could, by

sending a boat and crew to one of the buoys, eend word to

the shores for help. The idea ispractical, and will probably
be some day carried out.

J. H. M. writes to point out the fact that an acre is the
square of the hypothenuse of a right angled triangle whose
sides are, respectively, 66 feet and 198 feet, or 4 rods and
12 rods.
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NEW BOOKS AND PUBLICATIONS,

THE ILLUSTRATED ANNUAL REGISTER OF RURAL AFFAIRS
and Cultivator Almanac for i1he Year 1874. With 150
Engravings. Price 30 cents. By J. J. Thomas, Editor of
the “ American Fruit Culturist,” etc. Albany, N.Y.:
Luther Tucker & Son, 395 Broadway.

THE FrLasH LiGHT TELEGRAPH, or Telegraphing Made
Easy. By M. Gustin. Troy,Pa.: Gazette Office.

A code of signals for telegraphing by means of lights

LECTURE ON PHYSICAL ASTRONOMY. Delivered before the
Austin Library Association. By Matthew Hopkins.

Mr. Hopkins proposes to war with faith in the hypotheses of Newton
and ‘ strikes Baal in his temple, with mailed hand armored in triple steel.”
We quit reading this pamphlet, which is a miracle cf discursiveness and
vagary, with wonder as to how long the author could continue in the same
style without approaching his subject.

PHARMACOP@®A GERMANICA: The German Pharmacopeeia.
Translated by C. L. Lochman. Wirh an Appendix ex-
planatory of the French Metrical System, and Tables of
Weights and Measures, etc. Philadelphia, Pa.: David
D. Elder & Co, 430 Market street.

The preparation of a German pharmacopceia, to take the place of the
numerous and widely difterent text books so long used in the different
countries of that empire, has recently been completed ; and Mr. Lochmun
pubiishes a translation of it, believing with reason that its completeness
and recent date will make it valuable to the American druggist.

THE SCIENCE OF HEALTH: a new Monthly, devoted to the
Restoration and Preservation of Health on Hygienic
Principles. Amply Illustrated. Volume III, July te
December, 1873. New York: S. R. Wells, 389 Broadway.

Our readers’ attentien has frequently been called to *his useful periodi-
cual, not only in this column but by the numerous extracts from its pages,
wherein is found much matter of value to the housekeeper, as well as
sound information and advice on the specialty to which it i3 dedicated. We
especially commend it to the attention of young people of both sexes, whose
carclessness on the subject of hygiene is often fraught with the most dan-
gZerous consequences.

THE GALVANOMETER AND ITS UsEs: a Manual for Electri-
cians and Students. By C. H. Haskins. With Illustra-
tions. New York: D. Van Nostrand, 23 Murray and 27
VVarren streets.

‘T'his i« an exceedingly neat little work, in pocket book form, containing
the laws and rules of measurement of the qaantity and tension of electric
curreats, together with tables and formulse. There seems to be nothing
omitted from it that a telegraphic engineer, engaged in making measure
ments and calculations, could possibly need.

TuE VIENNA ExPosITION Ex111B1T OF KRUPP’S STEELVWORKS,
Essen, Prussia.

Messrs. Thomas Prosser & Son, of 15 Gold Street, in this city, agents for
Fried. Krupp,have forwarded us a photograph of the world-renowned steel
works, together with a catalogue of the articles exhibited by the firm at the
recent Viecna Exposition. Forty-one differcnt specimens were there showns
ranging from small parts of mechanism to a cast steel block weighing 52}
tuns. Thec pamphlet also corntains a description cf the works, calculated
to give an idea of their successful administration as well as of their unpre-
cedented extent.

THE AQUATIC MONTHLY has recently changed publishers, and i8 now
issued by August Brentano, the very enterprising dealer and importer of
foreign periodicals, No. 83 Union Square, New York. The editorial man-
agement remains unaltered, and hence lovers of aquatic sports mayrely on
their representative journal being conducted with the same ability which
bas characterized it from the outset. The December number before us is
full of fresh and interesting news about boating, yachting and athletic
pastimes, together with inach entertaining correspondence from the pens
of writers evidently au sait in all matters concerning our amateur marine
Subscription price, $4.060 a year.

SCRIBNER’S MONTHLY for January contains a ludicrous burlesque scien-
titic story about the great air line to the moon, adapted from the French of
Jules Verne. With just enough scientific truth to give the narrative a
semblance of fact, and with much detail, the plan for shooting a hollow
projectile, out of a gun 900 feet long and six feet thick, sunkin the earth, is
described; and a number of engravings, one showing the interior of the
shell with the voyagers inside,areadded. Huge telescopes,the writer suys,
are built, and at the appointed time, 140,000 pounds of guncotton are ignited
under the projectile ; the latter departs,but afterseveraldays’waiting, the
big telescope observer on the Rocky Mountains discovers that its move-
ment has been changed to a circular motion of greatvelocity,and it de-
scribes an elliptical orbit, distant 2,833 miles from the moon, of whichit has
become a satellite. The magazine presents its usual varied and excellent
table of contents, and oftfers a rich treat in the way of articles and poems
from eminent writers, among whom we note J. A. Froude, R. H. Stoddard,
John G. Saxe, Bret Harte and others. Publishied by Scribner & Co., 654
Broadway, New York. Subscription, $1.00 a year.

OUR old friend the EcLecTIC MAGAZINE begins the new year and ite
nineteenth volume (new series) with a Lumber brimfull of good things,
selected with excellent discrimination from foreign and American period-
icals. Those interested in Licutenant Steever’s preseat explorations in
Palestine will find, in the paper on the “Land of Moab,’’some valuable in-
formation concerningthat famouscountry. * Spanish Life and Character "
18 another article of timely interest,and the serial Russian novel, * Spring
Floods,” is continued. There is a monograph on Lafayette, a few choice
poenis,and numerous papers of merit on general topics, besides the usual
editorial miscellany, and an initial steel engraving. E. R. Pelton, publish-
er, 108 Fulton Street. Subscription price, $5.00 a year.

ST. NICHOLAS {8 unquestionably the best children’s journal that has yet
appeared in this country; and we can say so with all the more certainty
since it has been consolidated with that standard juvenile periodical OUR
YournG FoLks. Messrs. Scribner & Co., of 654 Broadway in this city, con-
duct tic new paper; and if their wish for 100,000 readers among the young-
sters is not fulfilled, it will be through no fault of theirs. The holiday
number is clegantly printed, exqulsitely {llustrated,and as for the stories—
well, Science had to stand aside for a while, until we had read them and
enjoyed them ourselves. There {8 something for everybody; tales of ad-
venture for the boys, fairy yarns, a funny story in easy French, and even a
couple of pages of big print and short words which the pet of the house-
hold canspell out for “ her own self.” Itwillmakean adinirable Christmas
present. The two back numbers for this year and the magazine for 1874
fourteen copies in all, will be sent for §3.00.

THE ATLANTIC MONTHLY has changed publishers, and 18 now issued by
Messrs. H. O. Iloughton & Co., 219 Washington street, Boston. The num-
ber for January is remarkably attractive, and will be of especial interest
from the fact of its containing the last writing of the late Professor
Agassiz—a paper sctting forth his convictions on the Darwinian theory,
and beginning a series of which his death has prevented the completion.
We note poems by Whittier, Holmes, and Bayard Taylor, a thoughtful and
able paper on local taxation by the Hon. David A. Wells, and a very curi-
ous article on the origin of the $ (dollar mark), which is said to be the
oldest symbol known to the human race. Subscription price, $4 a year.

THE GALAXY for January opens With a paper on the Duke of Argyll, by
Justin Macarthy,into which 1s conaensed considerable information regard-
ing apparent anomalics in the English peerage. Call Benson discourses on
‘‘ Physical Impediments to Social Success,” and Richard Grant White con-
tributes a scholarly paper on * Linguistic and Literary Notes and Queries.’
J. 8. Black criticizes Hon. Charles Francis Adams’ Seward eulogium with
even greater sharpness than is found in the recently published atrictures
on Gideon Welles. The number contains the usual amount of table talk
aud cotertaining miscellany. Subscription price,$d a year.

DECISIONS OF THE COURTS.

United States Circuit Court-==-Northern District of
Illinois.

PATENT MACHINE FOR PRESSING AND STAMPING SHEET METAL.—REVOCA'TION
OF PATENT.—FRANK STURGES, OLIVER H. LEE, AND WILLIAM 8. POTWIN
¥8.ISAAC VAN HAGEN.,

This cause having come on to be heard uponthe bill of complaint,answer,
and replication herein, and the proofs, documentary and written, taken
and filed in said cause, now, therefore, on consideration thereof, and on
motion of N. C.Gridley,counsel for complainant,it is ordered, adjudged,
and declared.and the Court doth hereby order, adjudge,and decree that
the Letters Patent of the United States of America, No. 114,068, bearing
date April 25, A. D. 1871,and is3ued to the said defendant Isaac Van Hagen,
be, and the snme i8 hereby revoked, vacated, and declared null and void,
and ot no effect,and that the sald defendant’ Isaac Van Hagen be, and 18
hereby, divested of all right and interest he had, under and by virtue of
said Letters Patent, in and to the *‘ Improvementin Machines for Punching
and Stamping Metal” therein described.

And it appearing to the Court, from admissions of the parties made on
the hearing, thatsald defendant is the sole owner ofsald patent,it {s further
ordered, n§ udged,and decreed that the same defendant, Isaac Van Hagen,
do, within sixty days from the date hereof, surrender and deliver up to the
clerk ot this court, the said Letters Patent No. 114,068. Andthereupon the
said clerk shall write with ink across the face of said Letters Patent the
words ‘‘revoked, vacated, and declared null and void by the Circuit Court
of the United States of America for the northern district ot Iilinois,” and
shall then transmit the said Letters Patent, so canceled, properi{ envel-
oped,to the * Secretary of the Interlor of the United States of America,

ashington, D. C.” And itis further ordered, adjudged, and decreed,that
the r?lc?lm of the said Letters Patent, No. 114,068, be canceled, quashed, and
annulled.

And it is furtherordered that t>e clerk of this court, after the expiration
of sixty days from the date hereof, do transmit to the Secretary of the In-
terior, Washington, D. C., a certified copdv of this decree.

And it is further ordered,adjudged, and decreed that the said complain-
?ntg do rec(:lover of the defendant their eosts and disbursements in this suit

o be taxed.

No1E.—The above decision of the United-States Circuit Court appears to

be confirmatory of the action of the Commissioner of Patents in 1872 in set-
ting aside the claims of Van Hagen.
R Tl\xs case appears to have been a deliberate attempt, by a party who was
notthe inventor, to obtain and hold a patentfor an invention whichright-
fully belonged to another. It is rare that such attempts are made, and in
general they ignominiously fail, as in this case.

The original decision of the Commissioner, giving the various facts, will
be read with interest, and we therefore present it in full.

HUNTINGTON ©8. VAN HAGEN.— Interference.

(Appeal f'rom the Board of Examiners-in- Chief in the matter of the interfer-
ence beticeen the application of Frederick M. Huntington, filed June 26,1871,
and Letters Patent No. 114,068,issued to Isaac Van Hagen, April 25,1811, for
MACHINE FOR PRESSING AND STAMPING SHEET METAL.—Decided July
<5, 1872.

LEGGETT, Commissioner: -

The invention in controversy i8 an attachment for a machine used in the
manufacture of sheet metal covers for cans, boxes, etc. The question at
issue 18 not which party made the invention first, but which invented the
device. There 18 no pretense that each invented the device independently
of the other. Each swears positively that he made the invention and dis-
closed it to the other. The language of each is 8o positive, and the detail
of each i8 8o mminute and particular, yet so directly antagonistic, as to leave
no doubt but one or the other of the parties has deliberately committed
perjury. Asthereisno direct attempt to impeach either, the testimony of
oneoffsets the other, and that of neither has any value in the case except
80 far as it i8 corroborated by other testimony.

At the time the invention was made, both parties were employed in the
8ho) 8 of ¥rank Sturges & Co.,in Chicago—Van Hagen as general superin-
tendent, and Huntington as foreman of one class pf work.

Van Hagen claims to have conceived the invention in May, 1869, and says
that he very soon afterward explained it to his attorney. In this statement
he is fully corroborated by his attorney, but by no one else—not even by the
other witnesses called by him:elf. The attorney only testifies as to the
time that Van Hagen consulted him, and fixes that time in the summer of
1869. Hemade a record of the matter in his books; but all of his books and
records were burned in tne Cnicago fire last October. He therefore testifles
Olilly from memory.

untington claims to have had the idea of his invention as early as April
or May of 1868, and that in 1869 he explained it to Harding and Wright, two
men who worked in the same Shol} with himself. He alsoswears that earl
in the spring of 1870 he took Van Hagen to a Fowler press in the shop an
expiained to him the inventionand how toattachit to the press. Soon after
this Huntington commenced the construction of the device. The drafts-
man, the pattern maker, and several other workmen in the shop testify that
they received all their instruction and direction from Huntington,dand that
Van Hagen gave no directions except in the capaci.y of general superin-
tendent. He told them to follow the instructions of Huntington in this
matter. During the whole of this time the invention was talked of all
through the shop as Huntington’s. Even Van Hagen spoke of it as Hunt-
ington’s invention, and advised Frank Sturges & Co. to pay Huntington
one hundred dollars, in addition to his regular salur{, for making the im-
rovement to the Fowler press, and the noney was handed to Van Hagen

o pay to Huntington. Itseems that Van Hagen never,to any member of
the firm or to any oneabout the shop, spoke of the inveuntion as his, until
after he had obtained a patent for it. The only person to whom he ever
disclosed the fact that he had ade an invention was his attorney. If the
conversation with hisattorney had been in the summer of 1870,instead of
1869, then Van Hagen’s claim to the patent would rest entirely upon his own
testimony, contradicted by Huntington, who is abundantly sustained and
corroboratea. If theinvention was Van Hagen’s, why did he not claim it
when it was being constructed in the shop, and when all the men talked of
it as Huntington’s? Why did he tell Mr. Sturges and Mr.Potwin,members
ofthefirm,thatit was Huntington’sinvention,andinduce them to pay Hunt-
ington one hundred dollars for making it? Icannot resist the conclusion
that Van Hagen never knew or thought of the invention until Huntington
explained it to him earl{ in 1870, and that his talk with his attoiney about
it was in 1870, instead of 1869. The attorney speaks too positively as to
dates. It1s one of those thingsin which a1uan is most liable to be mis-
taken. He conversed with this client as one of many,and it s notat all
strange that he should be mlstaken as to the year. arly in 1870 Hunting-
ton explained hisinvention to Van Hagen. Van Hagen recognized its value,
and went to his attorney and represented it as his own. He attempted to
explain it, but did not know enough about it to makeitintelligible, for the
attorney swears that he could not understand it from hisfirst explanation.
He then walited until Huntington had finished a working machine, when he
was able to comprehend it sutficiently to explain it intelligently to his at-
torney,and the attorney gave him his opinion that it was patentable.

Iam clearly of theopinion that the invention belongs to Huntington.
The decision of the Board is therefore afirmed, and priority awarded to
Huntington.

COMMISSIONER’S DECISIONS.

INTERESTING DECISION IN RELATION TO ASSIGNMENTS OF PATENTS.—HOLMES
AND S8PAULDING.— Reissue.

[In the matter of the application of Daniel Holmes and John Spaulding, for
reissue of patent No. 19,465, dated February 23, 1858, reissued May 13, 1862,
No. 1,307, and extended February 271, 1872. Subject, CARPET BEATING
MACHINE.—Decided December 4,1873.]

LEGGETT, Commissioner:

The question has been raised under Rule 63, in making up the file of his
application, whether all the parties iniuterest have joined in the applica-
tion. The inventors were Joseph Harris and Daniel Holmes. Previous to
the grant of the patent, and on the day of making application therefor—to
wit, the 15th day of December, 1857—they executed an assignment of the in
vention to Holmes, and requested that the patent be issued to him, which
was done. The question {8 whether that assignment conveyed the extend-
ed term of the patent, which has recently been obtained. If it did, then
this application is conpcurred in by all the parties in interest ; and if it did
nolt. tdeu Harris or his assignees now have an interest, and snould be

oined.

The Sugreme Court of the United States,in Nicholson Pavement Company
v8. Jenkins (Qficial Gazette, vol. 1, p. 465),8ald: ‘“ An assignment of an 1nter-
est in an invention secured by Letters Patent 18 a contract, and, litke all
other contracts, is to be construed so as to carry out the intention of the
parties to it. * * There is no artiticial rule in construing a contract,
and ettect, if possible, 18 to be given to every part of it, in order to ascer-
tain the meaning of the parties to it.”

A deed assigning in terms allone’s right, title, and interest in a patent, it
is well settled, does not convey the exiended term. It must be expressly
conveyed ; and theintention to convey it must appear from the language
of the deed,or it will not pass. But both the legal and equitable interest
in the extended term may be conveyed before the extension has been grant-
ed, (R. R. Co.v8. Trimble, 10 Wallace, 367,) and probably also before the
grant of the patent.

I know of no case in which the mere assignment of the invention or im-
provements, either before or after the grant of the patent, has been held to
convey the extended term. Something more ex({;licn is required. In both
the cases before the Supreme Court, above cited, in which it was held that
the respective as slinm ents there under consideration conveyed the exten-
sion, the language fully and clenr}iv 1ndicates an intention to convey it.
The patents had been granted, and the words in the granting clauses, after
conveying the patents, expressly conveyed all future interests in them
which mightaccrue to the assignors.

The followin gsufficient ly exhibits the assignment in this case :

‘“ And whereas Daniel Holmes aforesald has sgreed to purchase from us
all the right, title, and interest which we have or may have in and to the
said Letters Patent to be granted therefor,and has paid to us, etc.

‘“Now, therefore, this indenture witnesseth taat for and in consideration
of the said sum to us paid we have assigned and transferred, and do hereby
assign and transfer to the said Daniel Holmes, the full and exclusive right
to all the improvements made by us, as fully set forth and described {n the
specification which we have pregared and executed preparatory to obtain-
ing Letters Paten t therefor. * * And we hereby auihorize and request
the honoratle Commissioper of Pa tents to issue the said Letters Patent to

:ne sald Daniel Holmes, a8'the assi gnee of our whole right and title there-
0.
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Taking this whole deed together, in accordance with the rule stated by
the Supreme Court, above referred to, so as to {glve effect, if postible, to
every part of it, I think it quite clear thatthereis no intention exhibited
to conveg,nnd therefore that there was no conveyance of, the extended
term. The only words which, without qualification, might clearly indicate
such an intention are the following in the recital: “ And whereas Daniel
Holmes aforesaid has agreed to purchase from us all the right, title, and in-
terest which we have or may have in and to the said invention, and in and to
the said Letters Putent to be granted therefor.”

Then follows the granting clause, conveying “ all the improzements made
by us, as fully set forth and described in the specification, preparatory to
obtamlng Letters Patent therefor.”

Were this all, the effect of the instrument might, perhaps. be a matter of
doubt : but then follows what was evidently intended as the /wwbendum—
always of importance in aldinga proper construction of the granting part
of a deed—which clearly specities that Holmes is to held, as assignee, the
“patent” merely. Thislimitation ot his interest is apparently in conflict
with the language of the recital; but it may be harmonized with that lan-
guage by construing the words *“ orr may have,” 1n_the recital, as referring
to the patent which was about to be obtained when the assignment was
made. Either that must be done or the habendum must be ignored, which
must be contrary to both lJaw and reason.

I think Harris or his assi "nee has an interest in the extended term, and
should join in this application for reissue.

Value of Patents,

AND HOW 70 OBTAIN THEN,
Practical Hints to oventors

ROBABLY noinvestment of a small sumn of money brings a
greater return than the expense incurred in obtaining a patent
even when theinvention is buta smallone. Largerinventions
are found to pay cerrespondingly well. The names of Blanchard,,
Morse, Bigelow, Colt, Ericsson, Howe, McCormick, Hoe, and
others,who have amassed immense fortunes from theirinven-
tions,are well known. And there are thousands of others who.
haverealized large sums from their patents.

More than FIFTY THOUSAND invento:shavcavailed 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 Cflice: men ca
pable of rendering the best service to the Inventor, frcm the experience
practically obtained while examiners in the Fatent Oftice: enables MUNN &
Co. to do everything appertaining to patents BETTER and CHEAPER than
any other reliable agency.

This {8 the closing inquiry in
nearly every letter,describing

HOW TO 99*
some 1 ti hich
OB T A’ I N to t.hels IL\;:efOﬂA“;wsngl:s‘ﬂ

swer can only be had by presenting a complete application for a patent to
the Commissioner of Patents. An application consists of a Model, Draw-
ing, Petition, Oath, and full Specification. Various c¢flicial rulesand for-
malities must also be observed. The eflorts of the inventor to do all this
business himself are generally without success. After great perplexity and
delay, he 18 usually glad to seek the aid of persons experienced in patent
business, and have all the work done over again. The best plan is to soiicit
proper advice at the beginning. If the parties consulted are honorable men,
the inventor may safely contide his ideas to them, they will advise whether
theimprovementisprobably patentable, and will give him all the directions
needful to protect his rights.

How Can I Best Secure my Invention ?

This 18 an inquiry which one inventor naturally asksanother, who has had
some experiencein obtaining patents. His answer generally is as follows-
and correct :

Construct a neat model, not over a foot in any dimension—smallerif pos-
sible—and send by express, prepaid, addressed to MTNN & Co.,37 Park Row
New York, together with a description of its operation and mcrits. Onre-
ceipt thereof, they will examine the invention carefully, and advise youas
to #ta 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
improvement as possible and send by mail. An answer as to the prospect
of a patent will be received, usually, by return of mail. Tt 18 sometimes
best to nave a search made at the Patent Oifice. Sucha measure often saves
thecostof an application fora patent.

Preliminary Examination,

In order to have such search, maxe ouc a written description of the inven-
tion, in your own words, and a pencil, or pen and ink, sketch. Send these
with the fee of $5, by mail,addresc2d to MUNN & Co., 37Park Row, and in
duetime you willreceive an acknowledgment thereof, followed by a writ
ten report In regard to the patentability of your improvement. This special
search is made with great care, among the models and patcnts at Washing-
ton, to aseertain whether the improvement presented 13 patentable.

Rejected Cases,

Rejected cases, or defective papers,remodeled for parties who have made
applications for themselves, or through other agents. Terms moderate.
Address MUNN & Co., stating particulars.

Caveats.

Persons desiring to flle a caveatcan have the papersprepared in the short.
est time, by sending & sketch and description of the invention. The Govern
ment fee for a caveat is $10. A pamphlet of advice regarding applications
for patents and caveats is furnished gratis, on application by mail. Address
MUNN & Co., 37 Park Row, New York.

Trademarks.

Anyperson or firm domiciled in the United States, or any firm or corpora-
tionresidingin any foreign country where similar privileges are extended
to citizens of the United States,may register their designs and obtain pro-
tection. Thisis very important to manufacturers {n thiscountry,andegual-
ly 8o to foreigners. For full particulars address MUNN & Co., 37 Park Row,
New York.

Copies of Patents.

Persons desiring any patent issued from 1836 to November 26, 1867, can be
supplied with official copiesata reasonable cost, the price depencing upon
the extent of drawings and length ot specification.

Any patent issued since November 27, 1867, at which time the Patent Office
commenced printing the drawings and specifications, may be had by remit-
ting to this office $1.

A copy of the claims of any patent istkued since 1836 will be furnished
for $1.

‘When ordering copies, please to remit tor the same as above, and state
name of patentee, title of invention, and date of patent. Address MUNN
& Co., Patent Soliciters, 37 Park Row, New York city.

MUNN & Co. will be happy to see inventors in persor, at their otlice, or to
advise them by letter. Inall cases,they mayexpect an konest o pinion. For
such consultations, opinions,and adviCe, 20 charge i8mads, Write plainly:
do not use pencil, Lor pale ink: be brief,

All business committed to our care, a.ad sll consultatious are kept secret
and strictly confidential.

In all matters pertaining to patents, such as conducting interferences,
procuring extensions, drawing assignments, examinations into the validity
of patents, etc., special care and attention is given. For information, and
for pamphlets of instruction and advice

Address
MUNN & CO.,

PUBLISHERS SCIENTIFIC AMERICAN,
37 Park Row, New York,

OFFICE IN WASHINGTON—Corner of F and 7th streets, opposite
Patent Ofice.
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Recent Qmerican and Foreign Latents.

1mproved Ash Sifter.

Levi Marsh, South Adams, Mass.—This invention 18 an improved ash
sifter so constructed that the coalmay be sifted without the escape of the
fine ashes through the room. The box isprovided with a close cover
supported upon legs,s0 that an ashpail may be placed beneath to receive
the aches, which are allowed to escape through a hole inihe bottom by
drawingout a slide. In one endof the box is aspout through which the
coalmaybeallowed to escape by drawing up another slide. In using the
sifter,the ashes and coal to be sifted are poured into a sieve within the
box,and the handle of a shaking rod is moved back and forth quickly.
When the ashes have been all shaken out, the rod is turned slightly, caus-
ing the forward endof the sieve to drop,s0 that a fastening ot a door comes
in contact with the inner end of the spout. The doer thus becomes un-
fastened, allowing the coal to escape through the spoutinto the recepta-
cle placed beneath. As soon as the coal has been discharged, the slide is
inserted, and the sifter allowed to stand until the asheshave all settled.
The slide is then withdrawn and the ashes allowed to escape into there-
ceptacle placed beneath the sifter. The (oor 18 then refastened, and the
sifter isagain ready for use.

Improved Hemmer for Sewing Machines.

Willlam Lee Apthorp, Tallahassee, Fla.—This invention consists of a
hem-turning scroll for the edge of the cloth, permanently attached to the
ends of a piece of wire, which constitutes the frame by which said scroll
is supported and attached to the machine. On this a scroll guide for the
fold of Lhe cloth is fixed so as to slide toward and from the edge-turning
scroll tosuit the width of hem required.

Improved Method of Burning Brick.

Tobias Billesbach, Kearney Junction, Neb.—This inveution is a method
of burning layers of bricks in a kiln by plastering up successive portions
of the sides of the kiln, beginning at the bottom, and continuing it at in-
tervals toward the top as the burning advances. If the kilniscontinued
to a considerable length, the burning of one part will be completed, the
bricks removed, and a new kiln commenced while another part {8 being
finished, thus making the operation continuous.

Improved Adjustable Scaffold.

John Dillon, 424 Fourth avenue, NewYork city.—The two parts of the
extension truss are hinged together near the top soas to fold up and be
easily detachable, asnecessary in the application of the parts. The tops
of the halves are united by laterally connecting boards and a hinged
board, which fits over the recess formed at the adjoining top ends of the
parts. Therecess 8 1ined with metal plates, and serves to hold a vertical
cross board, passed thfough the same, which projects at both sides of the
truss,and supports the boards connecting with the next truss. Strong
bolts are inserted through the top bouards for retaining the longitudinal
pleces, on which the framework or platferm connecting the trusses is leid.
The front and rear parts are inclined toward each other,s0 as to brace the
top, and botk parts may be extended to and adjusted at different hights.
Whenthetrussisfolded up, the boards connecting the trussesmay be se-
cured betweenthe steps of thefront part, serving thereby as support for
paintpots and other implements. Insimilar manner, either half may be
used as a suspended platform for painters, for painting the outside of
houses, while the detached front part may be applied as an extension lad”
der. Inits common form it is also used as a step ladder.

Improved Guano and Seed Distributer.

James H. Boyd, Plain, 8. C.—A tubularplow stock extends downward
from the beam in the ordinary way. Said beam {s mounted on a wheel and
carries 8 hopper for the seed, said hopper being mounted in front of the
handles, and sufficiently above the beam toadmit the shaking and distrib-
uting shoe under it. This shee is arranged to discharge into the s tock at
the top, and is actuated by a rattle staff and pins on the side of the wheel.
The furrow can be made any required depth, so that cotton seed may be
planted in the furrow above the fertilizers deposited atthe bottoms.

Improved Clock Escapement.

Aloys Platt, New York city.—There 11 a spring-pressed swinging bar that
engages the scape wheels, provided with a side stud, operated by an arm
which disengages a pallet for the scape wieels. The bar which carries
the arm is pivoted to the frame connected to the pendulum through a slot,
and carriesa pallet at its lower end, which receives the impulse of the es-
capement wheel, and transmits it to the pendulum. Immediately after
the pallet has received the impulse of the scape wheel, the latter is arrest-
ed by the first pallet, and the pendulum bar swings back to the right,the
pallet passing over the teeth of the wheel, which are held while the wheel
stands, 80 that they do not cross the path of the pallet. The arm has a pin,
going through a vertical slot in the bar, to hold it at the right position for
striking the stud, and limiting its rise when it escapes from said stud.
which 1t does by swinging upward, the point being thrown up by the in-
clined face of thestud upon which it strikes. The hight at whichthe point
of the arm will strike the stud and from which it will escape to regulate
the action may be varied.

lmproved Cultivator Plow.

William Bagnall, Otsego, Ohio.—To the foot, a little in the rear of its
midale point, {8 secured, or upon it {8 formed, the lower end of the for-
ward standard, the upper end of which is secured to the beam. In the up-
per side of the forward part of the foot 18 formed ashoulder for the for-
ward end of the plow plate to abut against. From the shoulder the up-
per side of the foot curves slightly upward, said curve being continued
upon the lower part of the standard to form a seat for a emaller or weed -
cutting plow. The standard {8 made with an oft'set to form a seat for the
upper part of the larger or dirt-throwing plow, the lower end of said plow
fitting and resting against the shoulder of the foot. The plows are se-
curedto theirseats upon standards. One plow is thuslow, so as to pass
beneaththe soil, cutting off the weeds and grass, but leaving the surface
of the ground almost entirely undisturbed, and throwing no soil areund
the plants. The other plow, from the greater hight of its rear end and the
greater flareof its wings, throws the soil around the plants. By this con-
struction, the plows being made wide, a single plow is enabled to do the
work of two or more small plows.

Improved Locomotive Smoke Stack.

John V. Bishop, Atlanta, Ga.—The ordinary funnel-shaped stack is re-
enforced in the upper portion with a lining to sustain the wear of the hard
particles of coal which are projected against it in being deflected from the
direct escape. Itis made removable. The cover has the ordinary short
discharge tube extending below to conduct the smoke from the interfor to
the holes in {ts sides,with which are arranged short tubes to receive the cin-
ders bounding off from the top of the stack toward the discharge pass-
ages, and prevent them from being carried through the holes with the cur-
rents of smoke and steam. By this means the holes may be made much
larger than they otherwise could be, and the escape of the cindersis pre-
vented. Inthe space between the top and the upper end of pipe are ver-
tical curved tangential plates for imparting a spiral motion to the escap-
ing vapors, which tends to increase the drart by preventing them from be-
ing thrown directly against the wall of the stack, by whieh they are ab-
ruptly stopped.

Improved Railway Joint Stiftener.

Horace Harding, Tuscaloosa, Ala.—This invention relates to means
whereby the rails may be held down securely at the ends, and consists in
a bar held to the tie that supports rail joint,parallel to the rail and at same
distance fromit. It is cheap, easily applied, and thoroughly effective for
the purpose intended.

Improved Fiber Disintegrator.

A.Berthet and P. Laberfe, New Orleans,La.—This inventfon consists of &
platform having two horizontal rollers, arranged ore obliquely above the
other and each carrying upon its surface oblique sectional blades. A dou-
ble grooved wheel of perpendicular axis presents its periphery close to the
point of contact of the wheelsateach end. A belt passing around both
wheels has intermediate regulating pulleys. The plant is fed into the
groove and held by the band, then drawn by the roller blades, and finally
dropped on the side of the wheel opposita the feeder.

Improved Stuff Regulator for Paper Machines.

David Hamel, Holyoke, Mass.—This invention censists of a tank,a float,
and valves or gates, 80 contrived that, by passing the stuff of which paper
ismade through it, as said stuff goes from the main holding tank or reser-
voir to the moving screen upon which it is spread for forming it into
sheets, the low will be regulatedaccording to the proportion of pulp to
water, 80 that the sheets will be uniform in thickness throughout their
length. As the stream thrown by the pump is constantly the same, the va-
riations in the hight of the float are caused by the variations in the thick-
ness or consistency of the stuff;and said float being connected to the valves
the latter self-actingly regulates the quantity spread upon the screen with
great uniformity. They are used toshut off all the flow to theapron,and
csuse it all to go back to the tank, orto shut off the return to the tank en-
tirely and cause itall to flow tothe apron. For allowing the stuff to low
both ways, they are adjusted on the half stroke.

Improved Automatic Lubricator for Car Axle Journals.
Joseph G. Johnson, Elkton, Md.—Thisinventionconsists in an open cnd-
ed ollerframearranged to slide and be supported on shelves in axlebox
and over an ofl reservoir forming gart of axle box. The ofler can thus be
examined and supplied easily with wick without removing the reservoir.

Improved Automatic Water Meter.

Francisco De Paula Bellldo, New York city.—The body of the meter i8
divided into two compartments, the upper being the smaller. The water
enters the latter division ; snd to the valve plug of the pipe {8 connected a
faucet, the handle of which communicates with a float. By this construc-
tion,as the water rises in the chamber, it raises the float,and this closestne
faucet, stopping the inflow of water. A fine wire gauze screen shuts oft’a
part of the chamber, in the bottom of which {8 formed the discharge ori-
fice through which the liquid escapes from the chamber and flows into the
lower compartment. The bucket that receives the water has 1ts ends made
in the form of isosceles triangles, with the third sides longer than the
others. Theside edges of the bottom plate of the bucket are bent upward
smtlg. and to the outer sides of the flanges thus formed are attached
small boxe§ into which water is admitted from the bucket through slota.
The bucket i8 divided into two compartments, and to the bottom is attached
a shaft, the ends of which work in bearings in the lower ends of bars. The
bucket {8 provided with supports; so that when either compartment is
turned downward, the bucket w#ill remain in that position until the upper
compartment has been fllled with water, the weight of which will tilt the
bueket and discharge the said water into the compartment. By suitable
construction, by adjusting the set screws, the amount, of water required to
tilt the bucket may be regulated with the greatest accuracy. The inflow
of waterinto the boxes insures the prompt tilting of the bucket when the
exact amount of water has been received. To one end of the bucket, a
little at one side of its pivoting point, I8 pivoted the lower end of a con-
necting rod, the upper end of which 18 connected with the operating
mechanism of an ordinary register,attached so that it can be conveniently
seen; and it 18 covered witha case, 8o that it cannot be tampered with.
By this arrangement each movement of the bucket, and, consequently, the
exactamount of water passing through the meter, will be accurately mea-
sured and registered. When the water in the lower chamber has reached
the depth for which a float therein has been adjusted, the said tloat rises,
whichforces the plug into a connecting pipe, preventing the flow of any
more water from the upper into the lower chamber until the waterhas
been drawn out of the latter.

Improved Pantaloons Stretcher.

John D. Ryan, New York city.—This iavention has for its object to fur-
nish & device for stretching pantaloons to remove the bagging at the
knees and the wrinkles in the other parts caused -by wear, so that the
pantaloons may be made perfectly smooth. There are two rods, of a
length about equal to the length of the legs of the pantaloons to be ope-
rated upon, the upper ends of which are secured to the ends of two
lower arms of a three-armed block. Spring rings are passed through slots
in thelower part of the rods, several slots being formed in saidrods,so
that the rings may be adjusted according to the length of the legs of the
pantaloons. The rings are held in place by spring catches, similar t the
springcatch of an umbrella runner. In the upper arm of the three-armed
block isformed a screw hole to receive the screw, which {8 made with a
cross head for convenience in operating it, and the upper end of which is
swivelled toa nut which receives the lower end of a rod, which carries an
open spring ring, which is made of such a size as to fit the waist of the
pantaloons. The rings are designed to be covered with cloth, 8o that the
bottoms of the pantaloon legs and the waistband may be conveniently
pinned to them; then, by turning out the swiveled screw, the pantaloons
may be stretched.

Improved Loom Shuttle.

Nathan D.Chapman, Rollingsford, N. H., assignor to himself and Hora-
tio H. Warrewn, of same place.—This invention relates to split shuttle spin-
dles; and it consists ot a twist of abouthalf a turn in the two parts to the
left near thepoint, by which the pressure of the cap on said parts along
the middle portion swells them out at the twist, 8o as to bind the cap at
the point to effectually prevent it from being thrown off by the shocks to
which it {s subject in the loom. When the point of the cap has been woven
off, tnereaction of the two parts of the spindle along the middleis suf-
fictent to hold the remaining portion.

Improved Apparatus tor Burning Hydrocarbons.

Charles H. Cushing, Tidioute, Pa.—A heavy circular iron pan has a raised
outer rim, and a less raised inner rim,around a small central orifice through
which the steam orair blast is admitted from a suitable conduit pipe. The
oll or other fluid is admitted through an orifice in the outer rim, and its
supplyregulated by means of a stopcock of the oil conducting pipe. The
oil will low from the orifice over the pan and fill the same to the hight ot
theinner rim over which the surplus will flow, to be thence carried up by
the steam or air blast coming through the orifice. The fluid 18 thereby di-
vided into fine particles and thrown, intermixed with steam or air, against
the top and bottom of the boiler, ready for almost instantaneous combus-
tion.

Combined Carpet Bag Looper and Button Hole Cutter.

George W. Morris and William Lenhart, Corry, Pa.—This invention re-
lates to the manufacture of rag carpets, clothing, etc., and consists of a
device for looping the strips of rags together in the process of preparing
the rags for the loom,and for cutting button holes. The knife 18 pointed
and double edged at the top, and an adjusting bar {8 jointed thereto near
the upper end. An arm {8 attached to and extends laterally from the blade,
curved to correspond with the arc of a circle, ard having a series of holes
therein. By a pin which enters these holes, the bar may be adjusted and
conflned near to or at a distance from the blade. The operator (witha
strip of rag in each hand) laps the end of the left hand rag over the end of
the right hand rag, and then forces the looper through them. He next puts
the back end of the under or right hand rag through the eye. The rags are
then detached frem the looper with the left hand, and with the right hand
he pulls the end of the under or right hand rag through the slits made,
which completes the operation.

Improved Beer and Ale Faucet.

John Deasey, Fall River, Mass.—A tube has a screw thread on one end to
screw into the tap hole in the barrel, and also a packing cap on the other
end, and a cock attached to one side near the end having the cap. A wood-
en rod in said tube extends from the inner end through the cap. A collar
on this rod bears against a ring of packing to prevent leaking at the hole in
the cap. A springinside of the tube bears against tLe inner end of the col-
lartopress it against the packing. To apply this faucet,the plug with
which the tap hole is closed is first driven by a rod and hammer about as
faras it can be without letting the beer escape. The faucetis thenscrewed
in up to the plug, and the plugis driven entirely in by a blow on the pro-
jection of the rod, and the faucet is screwed up tight.

Improved Manufacture ot Sulphuric Acid.

Joseph Saunders, Brooklyn, N. Y.—This invention consists of hollow
glass balls, of about 6 inches diameter, for sulphuric acid condensing
towers, known as ‘ Gay-Lussac’s towers,” to be used in substitution of
the coke,earthen balls,and otberlike substances, which are objectionable,
because they become disintegrated and crumble to pieees in a short time,
whereas glass {8 {ndcstruetible by the acid:
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Improved Churn.

GeorgeG. Buchanan, Cotton Plant, Miss.—The upper end of the dasher
shaft is securedto the lower end of a short metallic tube,into the upper
end of whichis detachably secured a metallic shaft which revolvesin bear-
ings in a cross bar attached to the middle horizontal bars of the churn
frame. The shaftis supported by a collar which rests upon the upper side
of the bar. The upper end of the shaft revolves in bearings. A small
gear wheel {8 attached to this part of the shaft, and engages with a large
gear wheel, to which is attached a horizontal shaft which is rotated by a
hand crank attached to a cross bar secured to the frame, and toits outer
end is secured the crank by means of which the apparatus {s operated.

Improved Sash Fastener.

Orvellas H. Gilbert, Darien, Wis.—The lock consists: of an inner and an
outerplate, which inclose the operating parts, the boltbeing shot through
openings in the front and back edges. A spring {8 confined between the
plates of the lock, the outer end of which enters a slot in the bolt. The
finger pleceis pivoted in the lock. Its long arm extends through the edge,
and its short arm enters a recess in the lower edge of the bolt. A spring
pawl enters a recess in the bolt and prevents its back motion. When the
sash islocked, the bolt is shot into a recess of the casing, in which position
it willremain until the pawl is raised out ot the recess. To raise the pawl,
a key1s used, so that the bolt can be withdrawn by a down pressureon the
longarm of the finger piece. When the bolt {8 withdrawn, thesash may
beraised to any recess in the casing which will receive the bolt. Any up-
perrecess will be so constructed that the bolt will notthrow a full stroke,
and consequently will not lock, as it {8 unnecessary to lock the sash, ex-
cept when it {8 down or very near down. It may be locked so as to leave
an opening to admit air but exclude burglars.

Improved Fire Escape for Safe.

Charles Morgan, Philadelphia, Pa., assignor to himself and Frank Man-
ning, of same place.—Thisinvention is a device by means of which a safe
may be automatically made to descend into a well upon the breaking out
of afire in any store of the buflding. The safe i8 placed between two or
moreguide posts between which it slides up and down, which posts lead
down through the various stories of the building to a well in the ground
below all dratt. To thesides of the posts in the story where the safe is to
belocated,are attached ratchet bars.and to thesides of thesafeare piv-
oted springpawls in such positions that theirengaging ends may take hold
of the teethof the ratchet barsand support the safe. Springhammersare
attached to the sides of the safeinsuch positions that when released they
may strike against the free ends of the pawls and withdraw their engaging
ends from theratchet bars. Lever catches are also arranged in connection
with buttons, which may be turned down upon them and thus prevent the
hammersfrom being accidentally released. Connected with the catchle-
vers {8 a yoke to which {s attached a cord, which passes over guide pulleys
attached to the ceiling, and passes through.the various stories of the build-
ing to thelower one, where its end i8 secured. If, now, a fire should break
out in any story through which the cord passes, the said cord will be
quickly burned off, releasing the catches and hammers which strike the
pawls, withdrawing the engaging ends of saildpawls from the ratchet bars,
and allowing the safe to drop. The safemay be provided with a firebrick
cover which, when the safe has droppedto a place beneath the draft, will
protect it from any fireeven should thesaidsafe be made of wood.

Improved Shank Laster.

William Hamilton Hanna, Chico. Cal.—This invention consists of a pair
of nipper jaws, a screw-threaded shank,nut-bearingpiece,and a strap, all
8o combined and arranged that, the bearing piece being placed against the
sides of thelast,the jaws engaged with the edge of the upper, and the
strap wound partly round the shank and fastened at the center ot the heel
or thereabout, the shank of the upper can be stretchedup very powerfully
to the last by turning thenut. The nut has a crank for the purpose, and
the jaws can be shitted alongthe upper, and from side to side readily to
stretch the upper in all parts without disconnecting the strap from the
last.

Improved Testing Plug.

John Allin, Philadelphia, Pa.—The object of this invention s to furnish
to coopers and others anj;improved plug for testing barrelsand other air-
tight cooper work or packages, by which the compressed airis automatic-
ally retained in the barrels, leaving both hands of the operator free to
handle the barrel, examine it closely, and stop the leaks without allowing
the air to escape. Theinvention consists of a couical tester, with a cen-
tral hole previded with a check valve, by which the air remains com-
pressed in the barrel until all the leaks are plugged. The valve seat {8
screwed to theend of the plug,and admits the free passage of the air to
the barre!. The blowing of the air into the barrel is rendered less fa-
tiguing by the immediate closing of the valve.

Improved Hasp for Butter Tubs, etc.

Henry C. Carter, New York city.—The ordinary fastenings of hasps con-
sistof a stick or wirepassed through a tixed staple, and such fastenings,
in the process of transportation, become unlocked. This improvement is
claimed to overcome this difficulty, as the weight of the metal in the staple
below the pivot constantly tends to keep the staple in the lecked position.
As a further security agalnet the unlocking of the hasp, the plate of the
latter ismade witha slight convexity, so that it will form a spring,and
thus tend to pressoutward against the contiguous surface of the staple,
and prevent the latter from displacement. The hasp plate has also a slight
recess, and the lower extremity of the pivotedstaple has a projection which
falls into the depression when the staple is turned into the locked position.

Improved Car Coupling.

Willlam A. Cochran, Flat Rock, Ind., assignor to himself and James T.
Burch, same place. —The coupling pins are pivotedinmortises1n the draw -
heads so that they can turn to a poeition parallel with the latter, but hang
vertically when in their normal position. The link is of the common old-
fashioned kind, and passes intn the drawheads in recesses, which are at
right angleswith the mortises, but also parallel with the drawheads. The
draft of the link is on the pivots and against the ends of the mortises. A
block, of either wood or metal, is made to fit into the mortises, and to fill
the space between the pin and the end of the mortise and hold the pinin a
vertical position. A notch in the block, which receives the end of the link
serves to hold the link in a horizontal position in the drawhead, which is
at rest, 8o that it will readily enter the approaching drawhead. In coup
ling.theend of the link strikes the loose pin, and pushes it back to nearly
ahorizontal position, when it drops into the link by its own gravity, and
the cars are coupled.

Improved Billiard Table.

Samuel H. Waldie, Belmont, Tex.—The object of this invention i8 to con-
struct a billlard table, in combination with a Jeony Lind table, so that
either zame may be played thereon, to the great convenience of parties in
smaller places, without additional expense. It consists in providing the
billiard tables with a false bar at one end, which coversthe apertures for
the balls used in the so called Jenny Lind table, which bar can be taken up
and arranged as the head board, having the requisite numbers painted on
the underside.

TJmproved Combined Picture Frame and Exhibiter.

Benjamin Anyan, Fitchville, Ohio.—The object of thisinvention i3 to con-
struct a picture frame in such a manner that a series of pictures may be
combined and exhibited consecutively therein, to be used as a cheap and
convenient method of framing lithographs, photographs, etc., which com
bines the advantages of a picture frame with a photograph album or other
collection. The invention consists in providing the back of the frame
with brackets, between which rollers are supported,on which the pictures
mounted and stitched in the shepe of a long strip, are rolled up and carried
by suitable guide rollers along the glass of the frame for exhibition, vy
turning the cranks of the picture rollers.

Improved Railroad Switch.

Charles W. Spayd, Wilkesbarre, Pa.—In this case, the lantern-carrying
rod, which {8 arranged between two parallel rods or bars that form the
switch lever and revolves on its own axis, has an arm or finger for holding
it in a position to exhibit the signal. The signal cannot be displayed if the
switch rails are not in proper position, which tends to prevent accidents.
The invention also consists in the use of a lockingkey with the two-pary,
switch lever for locking 1t in the vertical or inclined position and prevent-

hg rotation of the signal rod cxcept when the lever 18 moved.
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Business and Lersenal,

The Charge sor Insertion under this head 3 81 a Line.

Cheapest Maple Sugar & Ag’l Steam Boiler,
100 Sizes. Circulars free. H.G.Bulkley, Cleveland, O.

Engines for Sale Cheap—Three 8x12 hori-
zontal stationary; one 12x18; one 5x8. Also, onesecond
hand7and 8 ft. Planers; 2—8 ft. 20 in. swing Enginre
Lathes ; 1—6 ft. 15in. hand. Enquire at D. Frisbie & Co.,
New Haven, Conn.

A first class Exhibition Stereopticon for
Sale, cheap. Address Box 755, Middletown, Conn.

For the best Small Portable Engine in mar-
ket, address Peter Walrath, Chittenango, N. Y

50 to 75 H.P. Engine (new or second hand
wanted for saw mill in iﬂchlgan. Send description an
price to Lane M’f’g. Co., Montpelfer, Vt,

To Machinists—Estimates wanted for spe-
cialties in quantities. Light work. Apply at once to
Geo. Kreischer, 58 Goerck St., New York.

Manufacturers who are inclined to deliver
some Machines of the newest inventions for making
Cut Nails, Mac. Nails, Pointes de Paris, etc., are re-
quested to send Pictures and Prices to Messrs. Thomas
Regout & Co., Nall Manufacturers, Maestricht, Holland.

Iron Planer—A Second Hand 7 or 8 ft. Iron
Planer wanted. Address H. Gillett, Lake City, Minn.

Mechanic, Foreman Wanted—A very good
intelligent Machinist, on¢c who understands all about
Engine and other Machinery, and about Agricultural
Implements, and ought to know all about the Foundry.
Must give the best of reference. Will pay a good salary
to the right man. Address, immediately, Wiese, Straub
& Co., Pittsburgh, Pa.

Wanted—Manufacturers of Bucket and Tub
Machinery to scnd price list and cuts of machines to
L. X. White, Longmont, Colorado Territory.

Builders of Steam Shovels or Excavators,
please send circulars to Hydraulic Press Brick Co., St.
Louis, Mo.

Brown’s Coalyard Quarry & Contractors’ AE-
paratus for hoisting and conveyingmarterial byiron cable.
W.D.Andrews & Bro. 414 Waterst.N.Y.

WWanted more Partners in U. S.and Canada.
I wi1ll guarantee 100 per cent net profit, first year, on the
money furnished, Best.reference-given and requtred.
W. T. Bunnell, ttawa, Canada.

Wanted—Manufacturer for a Water Meter
onroyalty. First cost, 6. Durable; no water can pass
without registry—perfect. To be seen in operation.
Rare chance. Address G. C. Morris, Syracuse, N. Y.

Partner Wanted,with Capital, in the Whole-
sale Manufacture of Furniture in the best town in the
‘West—terminus of Seven Railroads, connecting with all
parts of Kansas, Nebraska, Colorado, New Mexico,
Texas, Missouri and Iowa. Business of One Hundred
Thousand Dollars already established, and Amount of
Sales only limited to manufacturing facilities. Walnut
Lumber abundant at $35 per M. Address Lock Box
109, Atchison,Kas.

Wanted—2d hand Portable Engine, 3 to 6
H.P. Send description to Box 6, Stamford, Del.Co.,N. Y.
A first class Turbine Wheel for Sale or Exchange.

For New Years. Price only three dollars.
The Tom Thumb Electric Telegraph. A compact work-
ing telegraph apparatus, for sending messages, making
magnets, the electric light, giving alarms, and various
other purposes. Can be put in operation by any lad.
Includes battery, key and wires. Neatly packed and
sent to all parts of the world on receipt of price. F. C.
Beach & Co., 260 Broadway, cor. Warren St., New York.

Wanted, Agents in Foreign Countries, to sell

my Bolt Forging Machines. J. R. Abbe,Manchester,N.H.

Rue's “ Little Giant” Injectors, Cheapest
and Best Boiler Feeder in the market. W. L. Chase &
Co. , 93, 95, 97 Liberty Street, New York.

Flour, Feed, Paint, Ink, and all other kinds
of Mills. Ross Bro’s, Willlamsburgh, N.Y.

Steam Boilerand Pipe Covering—Economy,
Safety, and Durability. Saves from ten to twenty per
eent. Chalmers Spence Company, foot East 9th 8t.,, N.Y

Dickinson’s Patent Shaped Diamond Carbon
Points and adjustable holder for working Stone, dress-
ng Emery Wheels, Grindstones, &c., €4 Nassaust.N.Y.

The New Remedgr retains the Rupture in ease
and comfort,night and day,till cured. Sold cheap. Fitted
without charge, by the Elastic Truss Co., 683 Broadway.

Buy Boring and Sawing Machines of Gear,
Boston, Mass.

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

Parties needing estimates for Machinery
of any kind, call on, or address, W. L. Chase & Co.,
98, 95, 97 Liberty Street, New York.

At the “ Scientific American” Office, New
York, they use the Miniature Telegraph. See engraving
in ¢ Scientific American ” Dec. 6, !873. By touching dif-
ferent buttons on the desks of the manager, he can com-
municate with any person in the establishment without
leaving his seat. Splendid for offices, factories, shops,
dwellings, etc. Price only $5, with battery, etc., com-
plete for working. Made by F. C.Beach & Co., 260 Broad_
way, corner Warren St., New York.

Buy Gear’s Improved Variety Moulding
Machine. Ware Rooms, Boston. Mass.

Just Published—“ Workshop Receipts” for
Manufacturers, Mechanics, and Sclentific Amateurs.
$2, mail free. E. & F. N. Spon, 446 Broome Street, N. Y.

Reliable 2d hand Engines,Boilera,etc.,Cheap.
[1lustrated circularsfree. E.E.Roberts,52 Broadw’y,N.Y.

Iron Steam Boxes for Stave Bolts & Veneer
Cutting Machines. T.R.Bailey & Vail, Lockport,N.Y.

Boult’s Unriva'ed Paneling, Variety Mold-

ngand Dovetalling Machine. Manufactured by Battle
Creek Machinery Company, Battle Creek, Mich.

For Solid Wrou%ht-iron Beams, etc., see ad-
vertisement. Address Unton Iron Mills, Pittsburgh, Pa.,

or lithograph, etc.

For Bolt Forging Machines, Bolt Holdin,
Vises to upset by hand. J. R. Abbe, Manchester. N.I:g

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

Brass Gear Wheels, for models, &c., madeto

order, by D. Gilbert & Son, 212 Chester 8t., Phila., Pa.

Superior to all others—Limet & Co.’s French

Files. They are cheaper than English files. They are
heavier, better finished, and better tempered. Send for
orice-1ist. Homer Foot & Co., Sole Agents, 20 Platt
Btreet, New York.
Universal Hand Planing Machine—A new
abor-saving Tool, indigpensable to every class of me-
chanics, working in ifron or other metal,attached to any
vise. Jacob E. Suitterlin, m’f’r, 60 Duane 8t., N.Y.

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

Scientific  Jmevican,

Dean’s Steam Pumps, for all purposes; En-
gines, Boilers, Iron and Wood Working Machinery of
all descriptions. W. L. Chase & Co., 93, 95,97 Liberty
Street, New York.
Lathes, Planers, Drills, Milling and Index
Machines. Geo. 8. Lincoln & Co., Hartford, Conn.
For Solid Emery Wheels and Machinery,
send to the Union Stone Co., Boston, Mass.,for circular.
For best Presses, Dies and Fruit Can Tools,
Bliss & Williams, ¢or. of Plymouth & Jay,Brooklyn,N.Y.
Five different sizes of Gatling Guns are now
manufactured at Colt's Armory, Hartford, Conn. The
arger sizes have a range of over two miles. These arms
are indispensable in modern warfare.
Hydraulic Presses and Jacks, new and sec-
ond hand. E. Lyon, 470 Grand Street, New York.
Damper Regllntors and Gage Cocks—For
+he best, address Murrill & Keizer, Baltimore, Md.
Steam Fire Engines,R.J.Gould, Newark,N.J.

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

%lue and make
it as thick as possible.—J. E. H.Jr. will ind instructions
on the subject of the engineer’s trade on p. 895, vol. 29.—
J. H.P.can solder brass te iron with the preparation
described on p. 251, vol. 23.—J. F. A. will find a recipe for
harnessdressing on p. 82, vol. 28.—J. N. F.can combine
caoutchouc with glue by dissolving both in ether, free
from alcohol. Bichromate of potash can be combined
with glue by dissofving both in water.—J. S. T.doesnot
give sufficient data to explain his‘meaning.—S. A.B.will
find full particulars asto the canal boat reward onpp. 96
and 400, vol. 28. —W. T. C. can make a book slate with
the blackboard composition describedon p.299, vol. 28.—
N. M.shouldharden hisreamersby the process described
on p. 315, vol. 29.—8. can waterproof his leather by using
a drying oil.

C. W.asks what we mean by the lap and
lead of an engine. A. The lap of a valve {8 the amount
the face of the valve i8 widened beyond what is neces.
sary to cover the port. The lead {8 theamount the steam
orexhaust port is8 open when the piston 18 at the end of
the stroke.

M. 8. asks: 1. What kind of packing is best
for the cylinder of a 10horse portable engine, speed 160
per minute, using very bad water at times? What is the
best for the piston rod? 2. Whatkind of paint will stand
the heatofthe engine? A.1. The simplest form of metal-
lic packing will answer, if your cylinder is amooth and
truly bored. For the piston rod, if it is round and
smooth, any of the various kinds of packingin common
use willanswer well. 2. There is a black varnish, made
from petroleum, that is frequently used for iron work
exposed to high temperatures.

W.I.B.asks: 1 What is the analysis of
Turkey umber? 2. What i8 the analysis of terra di Sien-
ra? 8. On page 324 of your volume XXIX,I find an ar-
ticle on woodenraflroads. Is there any such road now
in use? If so,where? A.1. Itisan argillaceousbrown
hematite, containing sesquioxide of iron, silica, water,
alumina,and manganic oxide. 2. It contains sesquiox-
ide of iron, alumina, silica, water, lime, and magnesia.
8. There are quite a number of wooden railroads in Can-
ada. You will find details of their descriptionsand lo-
calities on p. 84, vol. 27.

L. B. asks: How large a boiler is necessary
to run a one horse steam pump one hour, by compress-
ing the air at once; and how large a cylinder is nec-
essary to supply the above boliler, the engine running
at fifty revolutions per minute? Is there any better
way of running a momentum power than this? A. In
the use of compressed air in the manner proposed, the
pressure would be constantly ¢iminishing, and there
would be much difficulty in equalizing the power devel-
oped. We think such machines have been devised, how-
ever, and, if 80, a notice in our * Business and Personal”
columns would bring you into communication with
the inventors.

J. 8. D. asks: If the crown sheet of a boil-
eris9feet long, 4} feet. wide, and 1) feet high between
crown sheet and wagon' top, how many square inches
are there, and how many tuns pressure are there on the
crown sheet at 13) 1bs. to the square inch? A. As we
understand your question, the crown sheet {8 curved.
Measure its width in inches by a tape line following the
curve ; multiply this by the length in inches, and by 130,
and divide by 2,0 0, which will give you the pressure in
tuns.

J.P.asks: 1. How can I make a porous cup
for a galvanic battery? W1ll plaster of Paris be suita-
ble? 2. How can I make a plug of carbon? 3. Is iron
wire suitable for the poles of a battery ? If not, what
kind should I use? 4. What sized wire is best for the
above battery? 5. What proportion of acid and water
should I use for the exciting fluid? 6. How long will
the exciting fluid last before it must be renewed? 7.
What is the best mode of cleaning the carbon and zinc,
and how often should they be cleaned? 8. How many
cells 10 inches high x 6 dlameter, with zinc cylinders and
carben plugs, will it take to make a good electrical light?
9. What is the most suitable way of fastening carbon
points on the pcles of batteries? 10. Is nitric acid the
best to flll the porous cup with, and how long will it
last before it must be renewed? A. 1. The cup may
be made of any porous earthenware. 2. The carbon is
generally prepared from coke and soft coal, mixed to-
gether and heated in a finely powdered state, being
made compact by & concentrated solution of sugar. 3.
Yes. 4. This you can only tell by experiment. Itshould
be 80 large that it does not become excessively heated.
5. Thisalso will be best determined by experiment. 6.
It depends entirely upon the work the battery has to
perform. 7. The zinc should be covered with an amal-
gam of mercury. 8. From forty to fifty. 9. Force them
into a socket. We advise you to get some good work
on the subject of electricity, such as Noad’s ‘ Text
Book.”

J. F. McE. asks: What are the merits of an
inverted direct-acting vertical engine, and in what
points is it superior to a common horizontal engine? A.
Itsadvantage consists in the small horizontal space oc-
cupied. Where space {8 not a matter of importance, a
horizontal engine is ordinarily quite as good.

J. A. asks: Is there any preparation for
smoking meat without fire? A. The peculiar compound
whichgives meat its lavor when smoked {8 creosote.
-The flavorimparted by smoking can be imitated by im-
mersing the meat, for a longer or shorter time, in water,
brine or vinegar containing creosote in solution. This
was probably the secret you mention.

V. 8. asks: Which city has the largest pop-

ulatiou {n the world? A. London, England.

E.H. B.asks: Are there not more explo-
sions of upright boilers than horizontal ones? Are not
upright bollers made stronger,in proportion to their
size, than any other kind? Are there not fewer explo-
sions, proportionally, in locomotives than otherboflers?
A. We think we can answer yes, in general, to all these
questions.

F.E. W. says: 1. I have a boiler which
was blown off as usual, when the steam was up, of course,
and nothing more was done to it. To preserve it,I have
been told to get up steam with the boiler full of water
and about a gallon of ofl, and then blow it oft. Is this
necessary, or is there a better way? 2. What will renew
the color of blue woolen cloth that hasbeen damaged by
strong saleratus water? A. We do not think this plan
will be very efficacious. If the boiler can be kept dry,
that will be the best way to preserve it. 2. Possibly you
can restore the color by the use of lemon juice.

F. W. C. says: I would like an answer to
the following questions, that is, if your journal is to be
continued, a point on which I feel dubious, as you have
incurred the wrathof J. O’K. Murray. Ihavea stream
furaishing 400 cubic feet of water per minute, and a fall
of 100 feet in a fourth of a mile. Iam using 42 feet of
thisfall on a turbine ; but I want more power. Wi{ll it
be safe and practicableto use 100 feet head on a tur-
bine, or would a water engine be better? I never knew
a wheel to have so great a head, and am fearful that the
strain would be too great on its bearings. Can you tell
me whether water engines are used in this country? A.
‘We think you can use all the head of water with perfect
safety. By inserting a notice in our “ Business and Per-
sonal” columns, you will hear of a humber of water
engines.

W.McL. asks: What power will the weight
(86 1bs.) in the accompanying engraving exert at A7 E
and F are the fulcra of the compound lever. A. The
solution is as follows: 86 X 18 X 20 = weight balanced at
A X 4'5 X 2'5; hence weight balanced at A = 832 pounds.
It may simplify the question to look at it in another way.

If the point B falls one foot, the pomt C will fall 45 + 18 =
7% ofa foot, and in so doing will raise the point A (25 + 20)
X 5= z¥5 of afoot. But by the principle of virtual ve-
locities, the power and weight are mver'sely proportional to
the distance moved ; hence one pound at B will balance 1 +
755 = 232 pounds at A, and 86 pounds at B will balance 86
X 238 = 832 pounds at A.

L. W, says: 1. Please give a formula for
determining time from an observed altitude of the sun.
2. What is the best practical mode of polishing a set of
drawing instruments by hand? A. 1. The apparent
time = y% the hour angle, and the error of the wateh or
clock = y*; the hour angle 4 the equation of time — the 1n-
dication of the watch at the time of observation. The true
altitude of the sun = the observed altitude of the lower
limb — correction for refraction 4 apparent semidiameter
of the sun - the sun’s parallax in altitude. The hour angle
is thus calculated: Make 8 = [270° — (true altitude 4
sun’s declination 4 latitude)] + 2. Then the hourangle =

twice the arc whose sine is [ + 4/cos. (S + latitude) X cos.
(8 + sun's declination)+ (cos. latitude X cos. sun’s declina-
t_io_n)_]- 2. Use rottenstone and oil.

G. H. B. asks: Will you give me the cor-
rect mode of a fire test for coal oil? A. There are in-
struments made in this city, for the purpose of testing
oil. They consist essentially of copper vessels contain-
ing thermometers, 8o that the oil can be heated to the
desired temperature, and the test forignition be applied.
You will find a description of a method lately invented
in France, on page 858, vol. 29.

C. B. asks: Will you please tell me how
many grains of coal it w1ll require, burned in an ordina-
nary locomotive boiler, to melt one pound of snow or
ice? Itis proposed tomelt the snow in streets by super-
heated steam to be discharged upon the snow. I want
to make approximate estimate of the cost of the fuel
necessary to do the work. A. This question can only
be determined theoretically. The latent heat of lique,
faction of ice is about 144° Fah.; and one pound of coal,
burned in an ordinary bofler, will develope about 10,657
units of heat. Hence, if the steam acts with perfect
eficiency, to melt one pound of ice will require the con-
sumption of about 98 grains of coal.

S. 8.C. asks: 1. Is the oxyhydrogen light
expensive, difficult or dangerous to produce and manage
for magic lantern exhibitions? 2. How does the oxy-¢
calcium light compare with it in these particulars? 8.
‘What has been the usual method of preparing the lime
for the oxycalcium light? 4. Would the ingredients for
lime cyliniers, mentioned in the SCIENTIFIO AMERICAN,
for oxyhydrogen lights, answer for oxycalcium as well?
A. The two lights are the same. The light is quite suit-
able for the purpose you mention. Ordinary chalk will
answer very well.

G.L.C.says: 1.1 propose propelling by steam
a boat 16 feet long x 5% fcet beam, and intend to usea
propelling and steering oar fastened to stern of boat by
a clamp hinged as a universal joint. The engine and
boiler attached to said oar or propeller are to be made
very light. The engine is to be connected by a rubber
eduction pipe. Will this be feasible? 2. What style of
engine is best for lightness? 3. Is there any flexible
material better for this purpose thanrubber? 4. About
how large should I make the boiler? How thick should
copper be to stand 100 1bs. pressure ? 5. Is the three
cylinder engine patented ? If not, would it beright for
me to make one for my own use without consulting the
builder? 6. Has the moon any influence on the earth’s
vegetation or animal creation, such as planting corn and
other produee, cutting the hair, weaning children, etc. ?
A. 1. Your plan is probably feasible,but not a very good
one. 2. An upright engine will answer your purpose
very well. 3. We think not. 4. Yourcheapest andmost
satisfactory plan will be to buy the machinery froma
reputable dealer. 5. Itis patented. You can build one,
if it 1s not patented in this country. 6. We think not.

W. F.asks: 1. How can I make a simple
battery for use in plating jewelry, spoons, etc., either
withgold or silver? 2. Can a person get a patent on the
emblem of a secret society, to be used on the death of a
member? Will the Office recognize such a thing? A.

1. Read description of the Tom Thumb battery in SOIEN-
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TIFIO AMERIOAN of December 6,1873. 2. Youcan patent
any new ornamental design or emblem. See our adver
tisement about patents in another column.

A. C. M. asks: How can I best make gas for
working an engine? What i{s the maximum pressure
per square inch that Icanobtain? A. There are several
machinesin the market for the manufacture of gas from
naphtha aad other light hydrocarbons, without the aid
of fire. By the use of & pump, you could compress the
gasuntilit attained any desired tension.

J. 8. M. asks: 1. Would it damage the
plates of a bofler to open the blow-oft cock before haul-
ing the fire,and let the water be going out while the fires
were being hauled, getting the fire all out before the
crown sheet became bare? 2. Would it do any harm
then to pump in cold water in a half an heurafterwards ?
3. When the throttle is closed and the steam 18 allowed
to go down, is it the best plan, when steam is again being
raised, to let the throttle be open unt{l the steam works
the water out of the pipe? If this 18 not done, and
steam is raised, when the throttle is opened, there is al-
most always a cracking and shaking of the pipe. 1sup-
pose the condensed water {8 the cause of this; but I
should think that, when the water finds an opening, it
would pass out easily without any noise. Why{s it that
it does not ? 4. Would it be a good plan, when a boiler
foamsbadly, to leada pipefromthe delivery of the pump
to the top of the boiler,80 as to pump some water to
quietit? A. 1. Thisis not advisable. 2. It is best to
set theboilerbecome quite cool before pumpingin water.
8. Yes. The noise in the pipes is caused by the water
striking against them, the steamhavingfirst condensed
andformeda vacuum. 4. The objection to this plan is
that the water would strike against the braces, and
might break or strain them.

@.C.J. asks: Would it not be handy if the
makers of metal-turning lathes would try a lathe before
they send it out of the shop; and when 1t turns accurate-
ly straight, mark the tail stock,and have a scale, say 2
inches, 1 inch on eaeh side of the mark? I think it
would save time and trouble in a shop. The scale would
behandy in turning tapers. A. We have seen lathes
marked in this manner. Itishardly necessary,however,
as any good mechanic can readily adjust the tool.

C. W. M. asks why it is that the frame of a
building, or rather the ehape of the frame,can be plainly
discovered through weatherboarding. A building has
had three coats of paint, and the weatherboarding is
half inch thick. At a distance of twenty-five yards,[can
easily count every post in the building. A. It 18 prob-
ably owing to the unequal transmission of heat through
the difterent parts of the building, so that some portions
are drler than others.

E. D. P. asks: Is thereany better substance
for cores than commcn sand? I want something that
will dissolve or burn up, and leave the hole in the cast-
ing perfect. A. This would be a great desideratum if it
could be discovered. Anything that would burn up,
however, would prevent the formation of a perfect
casting. The only plan would be to use some substance
that could be dissolved by a liquid, afterthe casting was
made. We need hardly say that the discovery of such a
material seems to be very doubtful.

J.F. W. asks: How can I straighten vul-
canite set squares, which have become warped and twist-
ed by exposure to the sun or fire? A. We think your
best plan will be to get new ones.

W.C.L. agks: Of what is red shellac var-
nish made? Will it do for outdoor work, such as
wagons and othervehicles? A. Redshellac varnish may
be made by dissolving 8 0zs. of the common red lac in 1
quart of alcohol. The best shellac is of a pale color.
Shellacvarnish is used for pictures, metal, wood, etc.,
and particularly for teys. Copal varnish i{s the kind
usedforcarriages, wagons, etc.

MINERALS, ETC.—Spec_imens have been re-
ceived from the following correspondents, and
examined with the results stated :

M. V. M.—Two of your specimens are galena, sulphide
of lead. The others are sandstone, more or less impreg-
nated with oxide of iron. Galenais often argentiferous,
or contains sufticlent silver to make its extraction pro-
fitable. The presence of silver in these ores, however,
can only be accurately determined by a chemical analy-
sis.

R. W.8.—No. 1,galena and {ron pyrites. 2, argentif
erous galena. 3,galena and pyrites. 4, argentiferous ga
lena. 5,pyrites and galena.

H. B.—The specimen you send is bituminous shale. It
very frequently accompanies coal, and 18 considered,
when found alone, a strong indication of the existence
of coal in the vicinity. It often contains mica and iron
pyrites.

C. H. D.—Your specimen is iron pyrites, a sulphide
of fron, a very common and abundant mineral.

R. W. B. sends a specimen of a fiber, which, he states,
is the product of an insect resembling a spider. He asks
as to 1ts value for manufacturing purposes. A. Efforts
have frequently been made to utilize material llke sam-
ple enclosed, but generally without success.

F. C. K.~The water (from a coal mine) showe the pres-
ence of oxide of iron in suspension, and the sulphate
of iron and a little free sulphuric acid in solution.
The scale is chiefly oxide of {iron, containing some
sulphate hardened by heat. The presence of these
substances shews that the coal contains iron pyrites,
from the decomposition of which they have been pro-
duced. Iron pyrites, or sulphide of irom, when exposed
to air and moisture is apt to decompose, the sulphur
oxydizing to sulphuric acid, which combines with the
oxide of iron, also forming, producing sulphate ofiron.
This salt contains generally a little free acid, which has
evidently been the chief cause of the corrosion of the
iron pumps. Pumps made of brass,or better,a compo-
sition of copper and tin, will obviate this dificulty. To
fit this water for boiler use, the acid must be neutralized,
the iron precipitated, and the water filtered. To eftect

"this, the cheapest way is to add a solution of common

carbonate of soda, which will precipitate the iron in the
state of carbonate. The water must then be flltered.
It will then be free from suspended oxide of iron, free
acid,and sulphate of iron in solution, but will contain
instead sulphate of soda in solution, which, being quite
soluble, will not be so liable to form scale as the ordi-
nary salts contained in water. We would advise con-
densing the escaping steam, to avoid the expense of pu-
ritying every charge of water to the bofler.

W.J. F. asks what is the composition of
the brass used in the government engine work?—C.P.C.
asks for a description ot a ditching machine, suitable for
cutting trenches forirrigation.—L. Z. asks how to de-
stroy slugs. Salt will not do it.—W. H. C. asks whether
the structure of our bodies is such as to render natural
the choice of one hand or foot over the other.—G. P. T

askahow snapping gum (a species of candy) is made.
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COMMUNICATIONS RECEIVED.

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

On a Telescope of Unlimited Power.
J. L, and by J. T.

On Engines and Boilers.

On Pisciculture. By C.

On the Canal Navigation Problem. By
W.B. D.

On an Accidental Discovery. By W.H. R,

On Adjusting journal Boxes. By W.L.C.

On Dreams. By J.L. W.

On Left Handed People. By G. W. C.

On Mental Arithmetic. By F. H.R.

On the Prismoidal Railway. By G. W. G.

On a Figure Exercise. By A.F.

On Magic Squares. ByE. B.,and by J. EEW.

On the Nebular Hypothesis. By J. S. L.

On Trees as Historians. By G. P.

On Antiquity of the Earth. B8y H. V.M.

On a Theory of the Tides. By J. N.V,

Also enquiries from the following:
M. F.—L.F.—E. C. H—J. McI.—A.—S. W.C.

Correspondents in different parts of the country ask:
‘Who makes small hay presses? Who sells stoves that
burn naphtha as fuel? Who makes bars of steel to be
used instead of bells? Makers of the above articles will
probably promote their interests by advertising,in re-
ply, In the SCIENTIFIC AMERICAN.

By

By H. McM.

Correspondents who write toask the address of certain
manufacturers, or where specified articles are to be had,
also those having goods for sale, or who want to find
partners, should send with their communications an
amountsufiicient to cover the cost of publication under
the head of * Business and Personal ” which is specially
devoted to such enquiries.

[OFFKIAL.]
Index of Inventions

FOR WHICH
Letters Patent of the United States

WERE GRANTED IN THE WEEK ENDING

December 2, 1873,

AND EACH BEARING THAT DATE.

[Thoseniarked (r) are reissued patents.]

Axle for vehicles, H. FredericK.......coovuuueenns 145.165
Axle lubricating device, C. C. Parker............. 145,231
Bale tie, L. Carter........oovvevevinnnnns ., 145,091
Battery,non-freezing. E. H. Ashcroft. .. 145,143
Beds, etc., filling, J. C. Wightman..... .. 145,140
Bedstead fastening, C. Wolf........ .. 145,266
Bee hive, D. McC. Calvin......... .. 145,048
Bill and paper file, T. Orton...... .. 145,280
Boller, vaporizing, J. F. Haskins . 145,175

Bollers,heater for steam, D. Coughlin.. . 145,095

Bolt for doors and gates, J. Smith .. 145,131
Boot or bootee, T. P. Mitchell Lo 145117
Bottle, caster, A. Weber.........cooieiiiiiiinnnnne 145,138
Bracelet, A. Fobes..........ccouuuenn . 145,164

Brick machine, Goldthorp & Hield. .. 145,169

Bridges, trues frame for, J. H. Linville .. 145,114
Bridle blind, J. Patterson, Jr............. .. 145,233
Cans, severing tin, H. T. Vaders .. 145,260
Car axle box, J. E. Pering........ .. 145,146
Car axle box, W. J. L. Moulton..................e. 145,227
Car axles, lubricating, W. J. L. Moulton......... 145,226
Car coupling,J.C. Maloy.....cceevvvrnnnns .. 145,067
Car coupling, Mullowney, Cope & Brooks.. .. 145223

Car door, grain, C. Barker (r)..........c... . 5,671
Car, railway, Thompson & Beerbrower........... 145,255
Car seat, P. W. NolaD....ovueiniieiienenrnieracanns 145,229
Car, sleeping, G. H. Lindner. .. 145,113
Car starter, V. Wirick.. .. 145,076
Car truck safety attachment, G. 0. Offen .. 145,122
Carbureter, I. Simmons .. 145,248
Carpet rag looper,J. F. Cooper........ .. 145,094
Carriage top joint, Stirling & Pohlman .. 145,135
Chain machine, F. L.conard... .. 145,063
Chain links, bending, D. Roy. .. 145,072
Chandeliers, drop light for, C.E. Cornelius. .. 145,053
Chimney leakage guard, J. F. Schuyler........... 145,450

Churn dasher, A. J. Hudson..

Clasp, J. H. Eastman .. 145,097
Clasp for elastic bands,R. P. Staats................ 145,078
Clasp, stocking,etc.,J. E. Treat.....coeeevvuennes 145,074
Column, fireproof, T. Hyatt...... .. 145,180
Comb. band, D. N. Ropes.......cccvvennnn . 145,011

. 145,235

Cork or stopperholder, G. H. Plummer .
.. 145234

Crane,J. L. Pennock

Crib, child’s, J. D. Lewis... .. 145,218
Cultivator, R. B. Robbins (r) 5,696
Cultivator, hand, S. A. Conrad. .. 145153
Currycomb, A. H. Reid .. 145,242
Cylinders, facing, Henderson & McDonald 145,108

Dentaldrilling machine, C. E. Edwaids
Dental forceps, C. G. Frenci...
Dental plugger, J. T. Codman
Dish washer, C. Bartlctt....
Door, illuminating, T. Hyatt......

Drawing board trestle, J. H. Harden.
Ear muff, S. Goge
Earthworkgy, building, H.
Egg carrier, F. M. Wade...
Engine, caloric, N. A. Otto
Fire arm, breech-loading, L.Conroy
Fire armlock,D. Moore.....

145,008
.. 145,058
.. 145,051
.. 145,042
145,183
.. 145,174
.. 145,168
145,119
145,137
145,128
. 145,154
145,118

Fire place grate, J. E. Wood.. . 145,141
Floor androof, fireproof, T. Hyatt. . 145,181
Floor and wall, fireproof, J. John . 145,211

Furnace door, J. M. Clark...
Garter and belt,J. M. Ellis....
Gas extinguisher, D. M. Reynolds..
Gas retort,J. C. Tiffany...........
Gas retort, Wotherspoon & Foulis.....

Gases in furnaces, burning, J. C. Tiftany.
Gate, E. Hickman......coooiviiivnnnniennn,
Gear or universal joint, spherical, T.

145,150
.. 145,160
... 145243
145,256
145,267
145,257
. 145,101
. 145,075

Generator,steam, R. Brereton 145,086
Glassware, manufacture of, A. H. Baggs........ . 145,144
Glove, gauntlet, F. Farrant.........ccocvevvninnns 145,099
Grain conveyor, C. Lazarevitch. . 145,112
Grate, S. Kepner. .. . 145,212
Guitar, G. D. Reed ... 145241

Gun, battery, A. E. Miltimore..... [ veeerees 145,224
Gunpowder, manufacture of, F. Burney. . 145,149
Hair, machine for heading, E. Hough... . 145,060
Hair, machine for heading, R. Turneaure. . 145,259

Halir, crimped, Donisthorpe & Clarke............. 145,055
Hame fastener,J.G. Fleming......ccccevviennennn. 145,163
Harvester, E. H. Clinton...... . 145,050

... 145,092
... 145,462
... 145,052
... 145,184
... 145,059

. 145,167

Hat, adjustable, 1. Y. Cassiano
Hat bodies, forming, J. Wharton.
Hat shearing machine, R. Cooke....
Hatchway door, metallic, T. Hyatt...
Heater, feed water, Hale & Whitney..

Heater,steam, W. M. Fuller......... .

Heating drum, F. Proudfoot........... ... 145,237
Heel breasting machine, Jaquith et al ... 145,061
Hog tongs, H. W. Hill......cooiiiiiiiiiiiinnnnnnnnn 145,105
Horn to resemble whalebone, treating, W. Birch. 145,045
Horseshoe, R. K.Jordan.........ccevvveiiiiiinnnns 145,108

Hub borin : machine, D. B. Wright..
Iron, bardening surface of, R. T. King
Jack,wagon, M. BucK...........cc..n

. 145,142
. 145,110
. 145,046

Jewelry, cleaning, I.ongley & Stickney. ... 145,065
Journal or shaft hanger, J. Whitaker... ... 145,264
Knife, table, W. H. Andrew........... . 145,080

. 145,079
. 145,176
... 145,124

. 145,171

Knitting machine, L. Woodward...
Lamp, R. Hitchcock................
Last, shoe, P. P. Paul.....................
Lock, permutation, H. Gross

Lock, permutation, S. Miller.............cc.v.n... 145,223
Loom shedding mechanism, Landenberger et al.. 145,216
Marker, seed planter, etc.,C. H. & F. Logan..... 145,220
Mattress, wire, J. G. Smith...........cevuenunnnn... 145,249

Medical compound, J. C. Burroughs..

145,047
Medical compound, L. Kappler

. 145,062

Meter, liquid, T. A. & J. S., Curtis................. 145,096
Mill, rolling, Moore, George & Ho]rley ......... ooe. 145,205
Mill, rolling, W. & G. H. Sellers....... . 145,129
Monument, J.C. Taylor....... . 145,254
Mucilage cup, J. E. Crosby ... 145,155

Oil tanks, extinguishing fire in, J. W. Stanton....
Organ, reed, G. Woods.........
Paint compound, C. A. Sitzler
Panel, wooden, E. Maltre................
Paper bag machine, J. P. Raymond...........
Paper pulp washing machine, S. & J. Deacon
Pen, fountain, H. N. Hamilton.........
Photograph burnisher, C. B. Conant...

145,134
145,078
. 145,130
. 145,221
. 145,125
. 145,159
. 145,102
. 145152

Photograph burnisher, W. G. Entrekin. . 145,161
Pipes, trap for steam, M. T. Davidson.. . 145,157
Plane, bench, Huber & Fiickinger.... . 145,106
Planter, corn, Martin & Ferguson................. 145,115

Plate, metal illuminating, T. Hyatt ... 145,185
Plow,R. A.Brown....... .......... . 145,088
Plow, J. B. Norris................ . 145,120
Plow, cultivator, K. McKinnon............. . 145,222

Plow, riding attachment for, A. H. Ballagh..
Plow, rotary, Hoffmeyer & Schmidt
Plow, sower attachment to, J. Brown

... 145,088
.ol 145,177
. 145,148

Plow, wheel, Bingham & Pond........ . 145,147
Pocket, safety, H. L. Hopkins..... . 145,178
Printing press, W H. Golding... . 145,101
Propulsion, steam, G. W. Jones. . 145,210
Pump, Sholes & Kelly............ 145,247
Pump box, W. A. Spooner....... ... 145,183
Purifier, middlings, A. R. Guilder. . 145,170

Putty blower, N. Joseph...........

145,109
Railway ralils, utilizing old, G. Fritz

145,166

Rallway tank watering column, J. N. Poage. . 145,236
Raflway tie, T. R. Timby........c....u........ . 145,258
Railway time signal, Fend & Stevenson . 145,057
Refrigerator, R. Armiger....... cesenes . 145,081

Refrigerator,Lorenz & Bender ... 145,066
Refrigerator, E. S. Root ... 145,127
Roller, leather creasing, S. B. Randall.. . 145,240
Rooflng plate, illuminating, T. Hyatt......... . 145,186

Ruler and blotter, combined, T. Merrill
Salver, A. H. Baggs

. 145,068
. 145,145

Sash balance, C. Harbaugh..... . 145,173
Saw frame, D. & E. Moore, (r). 5,64
Saw, scrol], H. L. Beach..... .. . 145,084

Saw set, J. N. Briggs.
Saw gate gang, L. B. Clogston, (r)..
Scoop, vegetable, J. F. Unglish, (r)

. 145,087
5,672
5,675

Screw blanks, threading, E. Croft, (r)............. 5,673
Screw blanks, threading, Nugent & Fanning . 145,121
Screw for knobs, C. H. Thurston.. .......... . 145,136

Separating silver, C. Wiegand...............
Sewers, cleaning, B. Latham.....
Sewing machine, Koch & Brass...
Shaft coupling, J. Gibbins...............
Signal, railway time, Fend & Stevenson
Sink, H. Miller....
Soda water fountain, F. W. Weisebrock.

... 145,265
... 145,111
145,25
... 145,100
... 145,057
... 145,069

. 145,139

Soldering tool, L. Cutting........ccoovvvrnnnennnn. 145,156
Spark arrester, Parmelee & Johns.. 145,232
Spring, door, W. T. Rossiter...... vee 145244
Starch, T. Kingsford................. ... 145,218
Steps, {lluminating ventilating, T. Hyatt.. . 145,209
Stereotype plates, blocking, M. J. Hughes..... ... 145,179
Stockings, clasp for sapporting, J. E. Treat...... 145,074

Stove, cooking, R. H. Brown........ yeseseenns
Stove doors, attachment for, W. O. Smith.
Stove for smoke houses, I. N. Deardorff..
Stove grate, W. Hagerty...

. 145,089
... 145,132
... 145,054

. 145,172

Stove grate, Stuart & Bridge.. ... 145253
Stove pipe shelf, W.J. & D. W. Stephenson........ 145,251
Syringe, hypodermic, J. Leiter 145,217
Table, extension, A. F. Chubbuck.................. 145,049
Table, ironing, E. 8. Farson..... oo 145,162
Telegraph cut-out, W. G. Linn.. . 145,064
Telegraph register, W. H. Sawyer . 145,128
Thrashing machine, concave for, L. C. Bickings.. 145,044
Tile, fireproof {lluminating, T. Hyatt.............. 145,182

Tool handle, S. F. Streeter
Toy pistol, H. M. Quackenbush
Track clearer,F. Buse................

... 145,252
... 145,238
. 145,090

Trap, animal, H. H. C. Arnold . 145,082
Trap, fly, H. L. Chapman ... 145,093
Trenchesr, supporting, S. G. McKiernan. . 145,116

Trenches, supporting, W. Reilly.. . 145,126

Turpentine from sawdust, S. L. Cole. .. 145,151
Valve, balanced, Welsh & Orr. . 145,261
Vault cover, elevating, T. Hyatt.........covveenenn. 145,207
Vault covers, illuminating, T. Hyatt.....145,187 to 145,206
Vault plate, flexible {lluminating, T. Hyatt....... 145,208
Vehicle shaft, J. J. DeWey..coooeinneiiennnns . 145,055

. 145219

Vehicle wheel, M. Linck............ .

Veneer-cutting machine, J. N. Seib.......... .. 145,246
Watch, stem-windingand setting, U. Nardin .. 145,050
Weather strip, C. B. Rager.......... .. 148,239
Whiffletree, harness, C. T. Beecher .. 145,048
Windmill, Davie & Morgan......... .. 145,158
Wind wheel, C. W. Cline.............. . 145,214

‘Winnower, reciprocating, Wirtz et al .. 145,077
‘Wire loops, forming, C. M. Spencer.. .. 145,250
Wrench, W. C. Bemis.............. . 145,085

Wrench pipe, H. B. Wheatcroft.......cc.oceeuunens 145,263

APPLICATIONS FOR EXTENSIONS.
Applications havebeen duly filed andare now pending

fortheextension of thefollowingLettersPatent. Hear-

ings upon the respective applications are appointed for

the daye hereinafter mentioned:

27,357.—TABLE CUTLERY.—J. W. Gardner. Feb. 18.

?1,392.—FOLDING AND PASTING MACHINE.—G. K. Snow.
February 18.

27,403.—STEAM & FIREREGULATOR.—J. Woodruff. Feb.18.

EXTENSION GRANTED.
26,339.—WATER WHEEL.—J. P. Collins.

DISCLAIMER.
143,201.—SEAL Lock.—J. E. Thomas, Buffalo, N. Y.

DESIGNS PATEXNTED.

%,005.—BUCELE.—J. R. Smith, Waterbury, Conn.
1,006.—PENCIL CAsE.—E. Todd, Brooklyn, N. Y.

7,007 to 7,014.—STOVES.—N.S. Vedderetal., Troy, N. Y.
7,015 —CLOoCK CASE.—G. H. Blakesley, Bristol, Conn.
1,016.—STATUARY.—.J. Rogers, New York city.
7,017.—FAN.—W. A. Smith, Niagara Falls, N.Y.

TRADE MARKS REGISTERED.
1,545.—DRY Goops.—Emery & Co., New York city.
1,546.— HARDWARE, ETC.—T. Hessenbruch, Phila., Pa.
1,547t01,562.—WaTCcHES.—National Watch Co., Elgin,Ill.
1,563.—LINTMENT.—I. Vallier, New York city.
1,564.—MEDICAL COMPOUND.—Moyer & Co., Pbila., Pa.

SCHEDULE OF PATENT FEES,
On each Cavesat
On each Trade Mark
On filing each application for a Patent (17 years)..815
On {ssuing eachoriginal Patent...
On appeal to Examiners-in-Chief
On appeal to Commissioner of Patent
On application for Reissue.............
On application for Extension of Patent.
Ongranting the Extension.......
On fliinga Disclaimer
On an application for Design (3% years)
Onapplication for Design (7 years)....
On application for Design (14 years)..

[Specially reported for the Scientific American.]

CANADIAN PATENTS.
LisT OF PATENTS GRANTED IN CANADA
oN DECEMBER 10, 1873.

2,921.—W. A. Gibbs, Gilwell Park, Essex county, Eng.,
and A. Borwick, Lloyd’s, London,Eng. Improvement
on apparatus and arrangements for drying, called
“Gibbs & Borwick’sImprovement on Apparatus for
Drying.” Dec. 10, 1873.

2,922.—M. A. Wigle, Kingsville, Essex county, Ontario.

Composition of matterto be used for blacking and

givinga polish to and softening andrendering imper-

vious to wet the leather of boots and shoes, called

‘“ Wigle’s Improved Boot Blacking.” Dec. 10, 1873.

2,923.—H. P. Huntoon, Cambridge, Mass., U. S., assignee

of J. R. Brown, Cambridge, Mass., U. S. Improve-

ment on pipe tongs, called * The Brown Pipe Tongs.”’

Dec. 10, 1873.

2,921.—A. Wood, Worcester, Mass., U. 8. Improvement

on bolt cutting machines, called ** Wood’s Bolt Cut-

ter.” Dec. 10, 1873.

2,925,—A. A. Wilder, Detroit, Wayne county, Mich. Im-

provements on machine for forging and slotting track

bolts, called “ Wilder’s Track Bolt Forgingand Slotting

Machine.” Dec. 10, 1878.

2,926—S. Switzer, Sydenham, Frontenac county, Ontarfo,

and S. O.McGuin. Improvement on rail car axle oil-

ers, called *Switzer's & McGuin’s Axle Oiler.” Dec.

10, 1873.

2,927.—C. Burgess, Portsmouth, Scioto county, O., U. S.

Improvement on the manufacture of iron and steel,

called *Burgess’ Manufacture of Iron and Steel.”

Dec. 10, 1873.

2,928.—G. B. Izzard, Hamilton, Ontario. Improvement

on bed bottoms, called ‘ Izzard’s Adjustable Bed Bot-

tom.” Dec. 10, 1873.

2,929.—E. C. Fales, Foxborough, Norfolk county, Mass.,

U.S. Improved machinefor blocking hats, bonnets,

etc.. called “Fales’ Hat Blocking Machine.” Dec. 10.

1873.

2,930.—H. Hebert, Montreal, P. Q. Improvement on

bolilers for locomotive and stationary engines, called

“Hebert’s Improved Engine Bgllcr." Dec.10, 1873.

2,931.—G. Hibberd, Wheeling, Ohio county, W. Va., U. S.

Improvement on pumps, called * Hibberd’s Pump.”

Dec. 10, 1873,

2,932.—D. Maxell, Paris, Brant county, Ontario. Im-

provement on straw cutting machines for reversing,

stopping, and reducing the motion of the feed rollers,
called “ Maxwell’s Change, Stop, and Reverse Motion

Straw Cutter.” Dec. 10, 187%.

HOW TO OBTAIN

Patents and Gaveats

IN CANADA.

ATENTS are now granted to inventors

in Canada, without distinction as to the nation-

ality of the applicant. The proceedings to obtain

patents in Canada are nearly the same as in the

United States. The applicant {8 required to fur-
nish a model, with specification and drawings in dupli-
cate. It is also necessary for him to sign and make
affidavit to the originality of the invention.

The total expense, in ordinary cases, to apply for a
Canadian patent, {8 $75, U. S. currency. This includes
the government fees for the first five years, and also our
(Munn & Co.’s) charges for preparing drawings, specifi-
cations and papers,and attending to the entire business.
The holderof the patent is entitled to twoextensions of
the patent, each for flve years, making fifteen years
in all.

If the inventer assigns the patent, the assignee enjoys
all the rights of the inventor.

A small working model must be furnished, made to
any convenient scale. The dimensions of the model
should not exceed twelve inches.

If the invention consists of a composition of matter,
samples of the composition, and also of the several in
gredients, must be furnished.

Persons who desire to apply for patents in Canada ar
requested to send to us (MUNN & Co.). by express,
a model with a description,in their own language ,show
ing the merits and operation of the invention, remitting
also the fees as above for such term for the patent as
they may elect. We will then mmedistely prepare the
drawings and specification,and send the latter to the
applicant for his examination, signature, and afiildavit.
It requires from four to twelve weeks’ time, after com-
pletion of the papers, to obtain the decision of the Cana-

dian Patent Office. Remit the fees by check, draft, or

© 1874 SCIENTIFIC AMERICAN, INC.

Postal order. Do not send the money in the box with
model. Givg us yournamein full, middle name include d

Inventions that have already been patented in the
United States for not more than one year may also he
patented in Canada.

On filing an application for a Canadian patent. the
Commissioner causes an examination as to the novelty
and utility of the invention. If found lacking in either
of these particulars, the application will be rejected, in
which case no portion of the fees paid will be returned
to the applicant.

Inventors may temporarily secure their improve
ments in Canada by filing caveats,; expense thereof, $33
in full.

For further information about Canadian patents, as-
signments, etc., address

MUNN & CO.,

37 Park Row,
» New York.

Adveyiisements,
""RATES OF ADVERTISING.
Back Page = = = = = = = 81.00a line,
Inside Page = = = = =« « 75 cents a line.

Engravings may head adveriisements at the same rate per
line, by measurement, as the letter-press.

Todd & Rafferty Machine Co.

MANUFACTURERS OF.

The celebrated Greene Variable Cut-Off Engine; Lowe’s
Patent Tubular and Flue Boilers ; Plain Slide Valve Sta-
tionary, Holsting, and Portable Engines. Boilers of all
kinds. Steam Pumps, Mill Gesring, Shafting, &c.; Sllk,
Tow,Oakum, Ba, glnlf,Rope Flax,and Hem Mac}ﬂnery.
Agents for the New Haven Manufa.cturin 0.'s Machin-
ists’ Tools; for Judson’s Governors and Stop-Valves:
Sturtevant Blowers; and Differential Pulley-Blocks.
WAREROOMS. 10 BARCLAY ST., NEW YORK.
WORKS, PATERSON, NEW JERSEY.

LIGHT GREY IRON CASTINGS madeto

order promptly. Light work onr Specialty. Address

LIVINGSTON 0., Iron Founders. Pittsburgh, Pa.
\ Al
PATENT LATHE CHUCK
was awarded a d’_lé)loma, by the American Institute Fair
.
‘Wythe Ave., Brooklyn,N.Y.
OOT POWER JIG SAW-—good article,
Wh subscribe for the STAR SPAN-
y GLED BANNER, and be able to
Not humbugs. This large LEDGER
size paper, 12 years established,
them therefor. Eight pages SPLENDID reading, {llus-
trated, stories, tales, eketches, poems, &c., &c. O
yeer given for only $1. Agents wanted. Outfit fur-
nished. Cash paid. Klegant premiums. Send 6 cents
dale,N. H.
$1 ,‘"0 yearly made by Agents in their spare mo.
J ments relling our 32 new articles. Samples
$l ented novelties. Samples mailed for25c. Cata-
logues free. Felton & Co., 119 Nassau St., New York.
papers in the Country. Send for prices. Agents
wanted. H. S. BINGHA ), Sparta, Wis. Breeder of

Al
DSON’S

at New York. 18 DWIGHT ROBERTS, M’f’r,
$30. S. C. HILLS, 51 Courtlandt St., New York.
avoid swindlers, quacks, and
exposes ALL swindlers, and {s hated and libelled by
choice GENUINE Prang chromos and paper a whole
tor specimeus, to STAR SPANGLED BANANER, Hins-
35c. Catalogues free. Am. Novelty Co. 302 B'way, N.Y
A DAY made by Agents sclling our newly pat-
SI GLE Subscriptions at Club Ratcs on leading

Pure Light and Dark Brahmas—Eggs in season.

ANTED!—To open a correspondence
with parties having gun or other machinery, to
manufacture the coming year from

0,000 to 50,000 Pairs of the
MOST POPULAR SKATES in the \WORLD,
secured by about half a dozen letterspatent. Address
HARDWARE, P. O. Box 1134, New York.

$1,500,000.

Fourth Grand Gift Concert,

FOR THE BENEFIT OF THE

PUBLIC LIBRARY of KY.

DRAWING DEFERRED TILL

31st of March Next,

to complete the sale of tickets and make a
FULL DRAWING.

12,000 Cash Gifts will be Distributed by lot
among Ticket Holders.

LIST OF GIFTS.

ONE GRAND CASH GIFT.. o
ONE GRAND CASH GIFT N
ONE GRAND CASH GIFT 8
ONE GRAND CASH GIFT 25,
ONE GRAND CASH GIFT.. .
10 CASH GIFTS, $10,000 each. 1 s
30 CASH GIKTS, 5,000 each. 1 y
50 CASH GIFTS. 1,000 each. X
80 CASH GIFTS, 500 each 5
100 CASH GLE'TS, 400 each 40.
150 CASH GIFTS, 800 each N
250 CASH GIFTS, 200 each 0,
8325 CASH GIFTS, 100 e: 32,7
11,000 CASH GIFTS, 50 .. 8550,0

Total, 12,000 Gifts,all Cash,amounting to $1,500,00

g#&™ The concert and distribution of gifts will posi-
tively and unequirocally take place onthe day now fixed,
whetherall the ticketsareeold or not,and the 12,000 gitts
all paid in proportion to tre number of tickets sold.

PRICE OF TICKETS:

Whole Tickets, $50; Halves, $:5; Tenths, or_each cou-
pon, £5; Eleven Wiiole Tickets jor $500; 2214 ’l“lcxets for
%1,000; 113Whole Tickets for5,000; 227 Whole Tickets for
$10,000. No discount on less than $500 woith of tickets.

Applications for agencies and orders for tickets shownld
be addressed to HOS. E. BRAMLETTE,
Agent Public_Library KY" and Manager Gift Concert,

Public Library Builaing, Louisville, Ky., or
HAYS &

0s. H. : C0., Eastern Agents,
80) Broapway, NEW YORK,
¢¢ YATHERE TO WINTER” — EAST,

West, North, or South—for Health and Com-

fort. THE SCIENCE OF HEALTH for Januar glvels,
particulars; also, * How to Get Well and Keep Well;

«[1llustrations of the Human Body, in parts;” * Heenan,
the Pugilist;” * Do We Murder Our Daughters ?” * Cor-
sets ;" *“Over Study;” ** Herltage of Woe ;" * Goblins of
Pathology;” ‘‘The Sleeping Beauty;” "“‘Economy of
Health ;" *’Night Alr;” “ Country Giris;” “ How to Pre-
serve One’s Complexion ;” *“ The Secret Revealed.” New
vol. No.1ready. i874. 20c. Only $2 a year. Address
S. R. WELLS, No. 389 Broadw?iy ewYork.

THE SCIENCE OF HEALTH Is the only illustrated
and thoroughly INDEPENDENT Health Magazine now
published. It'teaches how tolive healthfully.

The Amerlcwl Turbine Water
ece
Recently improved and submitted to
thorough scientific tests by James
Emerson,showing the following use-
ful effect of the power of the water
utilized,being thehighestresults ev-
er known,
Percentage of Part Gate: %,50.08;
69.64 ; 5, 18.13; ¥, 82.53: %, 82.90.
Per cent. of Whole Gate: §3.14.
‘A full report may be obtained of
STOU T, MILLS & TEMPLE, Day-

ton, 0.
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FOR PRACTICAL MEN.
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My new, revised and enlarged Catalogue of PRACTI-
CAL AND SCIENTIFIC BOOKS—96 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.

SRS 3
s

g
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HAMPION SPRING MATTRESS—The
latest and best improvement. Do you want a
healthy and comfortable bed? Here it i8. "The softest,
easlest, cheapest, most popular, and durable Sgglng Bed
in market. Sold by all leading dealers. No stock com-
plete without 1t. %holl composed of tenacious tem-
gered steel springs, 80 united that the pressure is equally
{stributed. Easily moved or carried about the house.
Can be lifted, turned, orrolled up like a blanket. Both
sldes alike. No frame.no weoden slats, no straps. May
be used 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
steel upholstery springs and weighs only thirty
1bs. More springs Ior‘your money In this bed thanin any
other. Warranted nofseless. Any sizes made to order

8end for pictorial circular. Retall price of double be
$13. Shipped, by single bed or quantity, to all parts o
the world. Liberal discount to the trade. Agents wante
ed. Champion .‘-‘grlng Mattress Co., Makers, 102 Cham-

bers 3t., cor. Church, New York.

150 words per minute in

SHORT HAND. 4 weeks. Send stamp for

Circular. J. A, GRAE P. 0. Box 4,847, N. Y.
ANTED—AN HONEST MAN OR WO.

MAM in every town and county. To those out
of work. or having lelsure time, TWENTY-FIVE DOLLARS
A WEEK and expenses guaranteed. WEBSTER MANU-
FACTURING COMPANY, Ansonia, Conn.

~ 3
Patent Woodworth, Danlels and Dimenston Planers
Moulding, Mortising, Tenoning and a great varlety of
other Machinery for Working in Wood. Sole Manufac-
turers of the celebrated Farmer Patent Matcher Heads
and Antifriction Cutters and the New Engiand Band
Saw. Factory 26 Salisbury St., Worcester, nass. Sales-
room 121 Chambers & 103 Reade Sts., N.Y.
R.BALL & CO.

WOODWARD’S

NATIONAL

ARCHITECT

1000 WORKING DRAWINGS.
Plans, Details,

- Specifications & Estimates.
5 TWwWELVE DOLLARS, post-

NATIONAL }Slx _l;ollars, post
paid.

MONCKT ATI .NAL
CARPENTER & JOINER.
Framing and Roofing.

ORANGE_JUDD & CO.,
245 Broadway, New York.

P. BLAISDELL & CO.,

‘Worcester, Mass,,

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

ez

Six Dollars, post
paid.

Tricks © F AMERICA.—The onLY reliable ex-
S posure of uumbuﬁs, Quacks, and Swindlers
AND ever publisned, List of all swindlers given.

All Lotterles, Gift Swindles, Quacks, Hum-
Tra S bugs, &c. &c., named and thoroughly venti-
p lated. A PERFECT safeguard against im-
position. Sent g‘reﬁaid only 25 cents ; 6 for §1. Address
HUNTER & CO., Publishers, Hinsdale, N. K.

OSEF OESTERREICHER, VIENNA, has
removed his_Commission Agency for Machines
from Academy St., No. 3, to his own warehouse, Victor-
gnsse 22,1V district, Hislargebusiness facilities enable

im to store and sell machinery of any kind on the most
favorable terms.

THE «“ PHILADELPHIA”

HYDRAULIC JACK.

ISTON guided from both ends; all working
parts guarded from dust ; single or double pumps,
cyg]lnd(irgj shafts, rocker arms, pistong, etc., entirely steel.

o. . 5th st., Philadelphia
No. 42 Cliff st.. New Yorkp. ) %E’HILIP S. JUSTICE.

A Set of 12 Steel Lathe Do

From 3 to4inch....
W Dfga e

Iron, from ¥ to 2 inch’
w0

1 Set of Steel Clamps
“ ¢ Iro e

king a.

Expanding Mandrels t.
inches, &c.
Send to C. W. LE COUNT, South Norwalk, Conn.,
for Circular.

HE HORTON LATHE CHUCK, from 4
to 36 inches, with the new Patent Jaw. Address
THE E. HORTON & SON CO.. Windsor Locks. Ct.

LASS OULDS for Fruit Jars, Patent
Lamps, Bottles,etc., made b{H.BROOKE. 14
years at White and Centre Streets, New York. The short-
est and cheapest way order direct of Mould Maker.
F‘ PARTICULAR ATTENTION paid to MOULDS for
INVENTORS.

—

A CHANCE TO SAVE MONEY.
RN, W—
A MAGAZINE AND A NEWSPAPER.

BOTH FOR LITTLE MORE THAN THE PRICE OF ONE.
TrE NEW YORK TRIBUNE has completed
arrangements with the principal magazines and periodi-
cals of this country and Europe, by which it is enabled
to supply these publications, together with either edition
of THE TRIBUNE, at a very marked reduction from the
regular subscription prizes. The periodicals for which
subscriptions may be sent, at any time, to THE TRIBUNE
are given below, with the regular price of each and the
reduced price of the combination with THE TRIBUNE:

Leslie’sI1lustrated Newspaper 4
Chimney Corner...:........... . ;i

Leslie’s Lady’s Journg_)

Publishers’ With With
regular Weekly Semi-W.
price. Tribune. Tribune.

Harper’s Magazine $4 00 $5 00 sg %
Harper's Bazar.. 400 500 Hd
Harper’s Weekl, 400 500 e
Every Saturday. 5 00 575 R
Scribner’s Month 400 5 00 b
St. Nicholas... 300 42 5 25
The Nation..... 500 6 00 7
Littell’s Living Age..... 800 8 50 9
North American Review. 6 00 6 00 7
International Review.. 5 00 57 6
Demorest’s Monthly.. 3C0 425 5
Fortnightly Review.. 6 00 6 50 1
Atiantic Monthly.. 400 5 00 6
Galaxy........... 400 5 00 6
The Eclectic.... 5 C0 6 00 7
Sclentific American....... 3 4 50 5
Popular Science Monthly. .5 ©® 6
New York Medical Journ 4 00 6
Appleton’s Journal... .4 00 6
Phrenological Journal .8 00 5
The Science of Healt 2 00 4
Amer. Educational Monthly.. 2 00 4
New-York Weekly........ooouen 3 50 5
Turf, Fieldand Farm 5 t] 6

00 6

00 6

00 6

00

00

00

00

25

00

COMEN TN — €O bn N COCOWR VTN LN & COCO LTI N
BRISIBSRSSSSSISRISI3SSASS SSILABES

BIISILIIZZLI223IISI3833

Leslie’s Boys’ & Girls' Wegkly 2 5

Pleasant Hours... . } _ 3

4 6

3 5

.1 4

12 11 60 12

ceeelin 5 00 T

Blackwood’s Magazine. .4 00 6

The Edin burgh Review... .4 o0 6

London Illustrated News. L3 13 20 14

London Graphic.. 14 1320 1
Punch.............. 700 760 8 €0

Make your own selections from this list and remit
either by money order, draft, or registered letter, direct-
ly to THE TRIBUNE, and you will receive both magazine
and nevgggaper.

ess THE TRIBUNE, New-York.

A
20 per day. 1000 Agents wanted. Par-
VU ticularsiree. A.ﬂtBILAIB & CO.,St. Louis,Mo.

NEW and 2d-HAND,==
8end for Circular. CHAS. PLACE

& CO. 60 Vesey st., New York.
CATECHISM OF THE LOCOMOTIVE,
With the first number in 1874,the RAILROAD GAZETTE
will begin the publication of a Catechtsm of the Con-
struction, Operation and Management of American Lo-
comotives, specially intended for the instruction of
Firemen and Locomotive Runners, and for all who wish
to obtain a general knowledge of the Locomotive. This
publication will be completed within 8ix months. Sub-

ncrl%ion for one year, $4: for six months, $2. Address
the RAILROAD GA ZETTE,73 Broadway, New York.

LEFFEL'S IMPROVED DOUBLE TURBINE

WATER WHEEL

New BookdustOur-160Paces

SENT FREE

L0 any parues imterested 1n water power, audress
JAMES LEFFEL & CO.,
SPRINGFIELD, OHI0, or 109 LIBERTY ST.,N. Y. CITY.

MASON'S PATT FRICTION CLUTCHES
B ﬂdare m}gn{lf&gture{l liy ];'(};n}@ze Ogl é\éason & Co.,
ovidence, R. I. ents, L. B. S, 11 ot,
New York: TAPLI?\F. RICE & CO., Akron. Oglg strect

480 LONG COLUMNS of Splendid Sto-

ries, Tales, Sketches, Poetry, Wit, Humor,
Exposures of Humbugs, etc., etc. The cheapest and
best reading in the world, mailed free for only 35 cts.

Address HUNTER & CO., Hinsdale, N. H.

THE

SCIENCE RECORD

A Yearly Compendium of 8cientific Progress and
Discovery. 600 pages, octavo. ce $2.50,
Illustrated. The volume for 187
will be issued in January next,
Thevolumes for 1872,1873,
now ready.

HIS NEW AND
splendid annual book
presents in brief form the
most Interesting Facts and
Discoveries in the various
Arts and Sciences that have
transpired duringthe prece-
ding year of title, exhibiting
in one view the General Pro-
ress of the World in the fol-
owing Departments:
l.—%ﬂ EMISTRY AND MET-

LLURGY.
2.—MECHANIC8 AND EN-
GINE N
8—ELECTRICITY, LIGHT
HEAT, SOUND.
4.~TECHNOLOGY —Embra-
cing New and Usefu: ln-
ventions and Discoveries
relating to THE ARTS;
5—BOTANY AND HORTI-
CULTURE.
6.—AGRICULTURE.
7.—RURAL HOUSE-
HOLD ECONOMY.
8.—MATERIA MEDICA,
THERAPEUTICS, HY-
GIENE.
9.—NATURAL HISTORY
ZOOLOGY.
10 & 11.—_METEOROLOGY
TERRESTRIAL PHYS-

ICS, GEOGRAPHY
AND MINERALOGY.

12.—GEOLOGY
13.—ASTRONOMY
14,—BIOUGRAPHY.

Every person whe desires to be well informed concern-
Ing the Progress of the Arts and Sciences should have a
c(:i)y of SOIENCE RECORD. It is a most interesting and
valuable Book, and should have a place in every House-
hold, in everoy ibrary.

600 pages, sgt"::)vo. Handsomely Bound. With Engrav-

C

ngs. e $2.50.

Sent by mall to all parts of the country, on receipt of
the price. A liberal discount to the trade and to ¢an-
vassers. Foreale at all the principal Bookstores.

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

THR S8CIENTIFIC AMERICAN will be sent one year
d one eopy ot SCIENCE REQORD on receipt of §5.

SCIENCE RECORD FOR 1872 and IS73 now
eady. Each $2.50.

ORTABLE STEAM ENGINES, COMBIN-
ing the maximum of efiiciency, durabllity and econ-
omy, with the mintmum of weighi and price. They are
widely and favorably known, morethan 1,000 befng in
use. All warranted satisfactory or no sale. Descriptive

e b Wi arne b
. C. . Lawrence, Mass,
97 Liberty at., New York, *

A. S. GEAR

Sole Owner and Manufacturer of the GEAR eARIETY
MOULD ING MACHINE—Legality of Patents Sus-
tained in United States Courts—Price $150,
$175, $330, 430, $530—and Manufactarer
and Dealer in all kinds of

Wood and Iron Working
MACHINERY

Steam Engines & Mechanical Supplies,
56 TO 62 SUDBURY ST., BOSTON, MASS.

HINGLE AND BARREL MACHINERY.—
Improved Law’s Patent Shingle and Heading Ma-
chine, simplest and best in use. Also, Shingle Heading
and Stave Jointers, Stave Equalizers, 'Hendlng Planers,
Turners, &c. Address TREVOR & Co. Lockport, N. Y.

SCHENCK’S PATENT. ]ﬁ'ﬂ.

OODWORTH PLANERS

And Re-Sawing Machines, Wood and Iron Working Ma
chl%ner y Engiges, Bolilers, etc. JOHN B. SCHEI\gCK S
SONS, Matteawan. N. Y. and 118 Liberty St., New York.

A MONTH! Horse and carriage furnished,
$425 Expenses paid. H. B. SHAW, Alfred, Me,

E. ILLINGWORTH, Neville St. Foun-
e dry, Leeds, England, makes a Specialty ot
his 10-lnc=1 %atlllws‘. l]All p:zﬁstargclglt:&c.?ax:gs:bég,
u cate a m -
D et :?nd Excel el;:ce of Workmanship.

lf"— 2 i
§¥ For price and Photo, write direct.

OTIS, SAFETY HOISTING

Machinery.
NO. 348 BROADWA

OTI BROS, & CO.,
NEW YORK.
EW & IMPROVED PATTERNS.—MA-
CHINISTS’ TOOLS—all sizes—at low prices.
K. GOULD, 97 to113N.J. R. R. Ave., Newark, N.J.
38  You ask WHY we can sell First
29() Class 7 Octave I’iaugs tor $290 72
We answer—Itcosts less than $300
to make any $600 PFPiuno sold
through Agents, all of whom make
100 p. < We have
no Agents, but ship direct to fami-
B E lies at Factory price, and warrant
P . - Years. Send for illustrated cir-
cular, in which we refer to over §@0 Bankers, Merchants,
&c. (some of whom you may_ know), using our Pianos,
in 44 States and Territories, Please state where you saw
Botice,

U. 8, Piano Co., 810 Broadway, N.Y.

WORKING CLASS Y@l or Female, %0

week, employment at
home,day orevening;no capital; instruction s & valuable
package of goods sent free by mail.Address, with six cent
return stamp, M. YOUNG & CO., 173 Greenwich St . N.Y.

PATIENT

OLD ROLLED
SHAFTING.

100 lauL LLBL Luls slalllug Lde su pul il gactel
strength, a finer finish,andistruer to gage,thananyother
in use, renders it undoubtedly the most economicil. We
arealso the sole manufacturers of the CELEBRATED (oL~
LINS PAT. COUPLING, and furnish Pulleys, Hangers,etc.,
of the most approved styles. Pricelists mailed on ng)pli-
catfon to JONES & LAUGHLIN
Try street, 2d and 3d avenues, Pittsburgh, Pa.
1 . Canal st., Chicago.
Stocks of this Shafting in store and for sale by
LLER, DANA & FITZ. Boston, Mass.

GEOQ. PLACE & CO., 121 Chambers street. N. Y.
PIERCE & WHALING, Milwaukee, Wia.

S!l\]aN(}I]'J ])I]: S For cutting business

HStencils,allsizes. Also
complete OUTFIT8 for Clothing
Stencils and Key Checks, with which young men are
making from $5 to $20 a day. Send for catalogue and
samples to S.M.SPENCER.117 Hanover St..Boston, Mass.

IIIHIIIT:_J WROUGHT

F

1RON
BEAMS & GIRDERS

HE Union Iron Mills, Pittsburgh, Pa.
The attention of Kngineers and Architects 18 called

to our improved Wrought-iron Beams and Girders (%mt.-
ented), in which the compound welds between the stem
and flangee, which have proved so objectionable in the
old mode of manufacturing, are entirely avoided, we are
gre%ared to furnish all sizes at terms as favorable as can
e obtained elsewhere. Fordescriptivelitho haddress
Carnegie. Kloman & Co, Union Iron Mills, Pittsburgh, Pa.

Niagara Steam Pump.
CHAS. B. HARDICK,
23 Adams st., Brooklyn. N. Y.
WHALEN TURBINE, No risks to
Pamnhblat sent free. SRTR WHALEN. Ballston
~(GAUGE
= ro

ORK HoE B ROOM

urchaser
nR. N.Y.

Vo NDL
VATHE Fin oL

~—

’ﬁ(cx\smn WORK.

UPRIGHT SHAPING. BORING.

¢

1ORTISING AND CHAIR-ROUND
110 MACHINES ((crazs
A H@'{ CANP‘SHWG(C&C;/):S‘
STave AEAPI S ke v Sta. EVACHINES
PULLEY BORINC R MACHINES.
«BAICABLERSSHEAVES))
’\&VNL_" FOR TRANSMITTING POWER.

. ) FORZZaTIVE I
L0CKPORT, N.¥. a0 B EReT e

WA ISBORO’
STEAM ENGINE and

'8g81
QHAESTIIVILSH

_ e 4

& B

WORKS.

Stationary and Portable Engines, Superior Balanced

Slide Valve, all kind Boilers, Circular Sawmills, Farm
EnAgdl(liles. For Illustrated Circular, Price List, &c.,
ress >

0.
‘Waynesboro’, Franklin (}o., Pa.

Barnes’ Foot & Steam Power
Scroll Saw,

For the entfre raulge of Scroll Saw-

ing, from the Wall to the Cornice

Bracket,81n. thick. Every W

o0d-

worker should have one. Fouryears

in_market—thousands using them.
Persons out of work, or that have

sgare time, can earn with one of
these foot po wer machines from 40
to 80 cts. perhour. Itisa pleasure to
ruc one,—Say where you saw this,
and send for full description to W.
. & J. BARNEs, Rockford, Winne-
bago Co. Ill.

© 1874 SCIENTIFIC AMERICAN, INC.

RIGINAL SCHAEFFER & BUDENBERG,
MaFdeburg, Germany, Steam, Blast, Vacuum, and

ydraulie GauEes and Engine Counters.
W. HEUERMANN, 4 Cedar St., N. Y., Sole Depot.

Andrew’s Palents.

Noiseless, Friction Grooved, or Geared Holse
ers, suited to every waant.

Safety Store Elevators. Prevent Accident, if
Rope, Belt, and Engine break.

Smeke. Burnin Safety Boilers.

Oscillating Engines, Double and Single, 1-2

100- ors%power.
Centrifugal Pumps, 100 to 100,000 Gallons
nute, Best Pumps In the World, pass

er
Rlud, Sand, Gravel, Coal, Grain, etc., with~
out injury. -
All lehtbSlm le, Durabl , and Economical.
‘WM. D. ANDKKWS & BRO,,
414 W ater Street, New York.
$375 NoveLTY Co., Biddeford, Me.
¥orthe Best and Cheap-
UNCHING up-
& PARKER PRESS CO.
MIDDLETOWK, CONN.
UERK’S WATCHMAN’S TIME DE
TECTOR.—Important for al. large Corporations
with the utmost accuracy the motion of 8 watchman or
atrolman, as the same reaches dlﬁe:"ent at%tions of his
N. B.—This detector {8 covered by two U. 8. Patents
Parties using or selling these instruments without au-
OOD-WORKING MACHINERY GEN-
erally. Specialties, Woodworth Planersand Rich-
Central, corner Unfon st., Worcester, Mass.
WITHERBY RUGG & RICHARDSON.
‘Wood and Iren Working of every kind. Leather and
Rubber Belting, Emery eels, Babbitt Metal, &c.
Cold Rolled Shafti
0 olle afting.
Best and most perfect Shaftingever made, constantly
to A4 ft. Also, Pat. Coupling and Self-olling adfustable
Hangers, pulleys, etc. 21 GEORGE PLACE & CO.

Send for Circulars,
A MONTH to Male or Female Agents.
est_Address THE STI
DROP PRESSES,
and Manufacturiug cencerns—capavie of controlling
eat. Bend for a Circular, . E. N
P. 0. Box 1,057 Boston, Mags.
thority from me will be dealt with according to law.
ardson’s Patent roved Tenon Machines.
Machi
achinery,
B
GEO. PLACE & CO., 121 Chembers 8t,N.Y.
on hand in lsrge quantities, furnished in any lengths up
Chambers Street, New % ork.

Sturtevant Blowers.

Ot every size ana descri gtlon congtantly on aand.
GEORGE PLACE & CO.
121 Chambers Street, New Yorli._
ICHARDSON, MERIAM & CO.

Manufagturers of the latest improved Patent Dan-
els’ and Woodworth Planing Machines, Matching, Sash
and molding, Tenoning, Mortising, Boring, Shaping, Ver-
tical, and Clircular Re-sawing Machines,S5aw Mills,-Saw
Arbors, Scroll Saws, Rallway, 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, Wor-
cester, Mass. Warehouse, 107 Liberty st, New York. 17

VYOODBURY’S PATENT .
Planing and Matching

and Molding Machines, Gray & Wood’s Planers, Self-oiling
Saw Arbors, and other wood working machinery.

§91 Liberty street, N. Y.;
167 Sudbufv street. Boston.

EAGLE FOOT LATHES,

AND AMATEUR TOOLS FOR THE HOLIDAY 8
PRESENTS for the Boys— Sensible—In-
structive—Beneficial.
W. L. CHASE & CO.,
93, 95, & 97 Liberty St.,

1873 and _ 1874.

Catalogues Free.

Machinists’, Blackanlths,’ Model Makers’, Pattern Ma-
kers’, Organ Buflders’, Plano Makers’,and Tools and
Supplies for all classes of Mechanics.

A. J. WILKINSON & CO., Boston, Mass.

. A. 0DS,
8end for Circulsrs.

OF THE

SCIENTIFIC AMERICAN.
THE BEST MECHANICAL PAPER
IN THE WORLD. :

TWENTY-NINTH YEAR.
VOLUME XXX —NEW SERIES, -

The publishers of the SCIENTIFIC AMERICAN beg
to announce that on the third day of January,1874,a
new volurze commences. It will continue to be the aim
of the publishers to render the contents of the coming
year more attractive and useful than any of its prede-
cessors.

The SCIENTIFIC AMERICAN {sdevoted to the inter-
ests of Popular Science, the Mechanic Arts, Manufac-
tures, Inventions,Agriculture,Commerce, andthe indus
trial pursuits generally ; and it is 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'snumbers contain over 800 pages and several
hundred engravings of new machines, useful and novel
inventions, manufacturing establishments, tools, and
processes.

To the Mechanic and Manufacturer !

No person engaged in any of the mechanical pursuits
should think of doing without the SCIENTIFIC A¥eri-
cAN. Every number contains from six to ten engravings
of new machiues and inventions which cannot be found
in any other publication.

TERMS.
One copy, one year viese. $3.00
One copy, 8ix months.. 1.5
One copy, four months.......... 1.60

OnecopyofScientific American foroneyear.and
one copy of engraving,‘“Men of Progress”.. 10.00
One copy of Scientific American for one year,and
one copy of “Science Record ” for 1874......

Remit by postal order, dratt or express.

The postage on the Scientific American is five cents
per qaarter,payable at the office where received. can-
ada subseribers must remit, with subscription, 25 cents
extra to pay postage.

Address all letters and make all Post Office orders and
drafts payable to

5.00

MUNN & CO.,

87 PARK ROW, NEW YORK
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Advertisements.

Adversisements 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.

OYE'S MILL FURNISHING WORKS
are the largest in the United States. They make
urr Millstones, Portable Mills, Smut Machines, Packers,
Mill Picks, Water Wheels, Pulleys and Gearing, specially
adapted to flour mills. Send for cnsl%:ue.
J.T. NOYE & 8ON, Buffalo, N. Y.

HIGHEST PREMIUM (Medal) Awarded and Indorsed by
. —. Certificate from the AMERICAN INSTI-
, ib TUTE as * the bestarticle in the market.*

The “ASBESTOS ROOFING’’ 1sasubstantial and
reliable matceriul, which can be safely used i place of
Tin, Slate, ctc., on steep or flat roofs, fn all climates. It
is manufacturedinrollsready for use, and ¢an be cheaply
transported and casily applied.

ASBESTOS CEMENT,
prepared ready for use. Can be easily applied with a
trowel, and will pcrmanently stop all leaks on roofs.
ASBESTOS ROOF (!OA"I;ING.
prepared ready tor use. Applied with a brush,and forms
an elastic waterproof covering, which will restore and
preserve old, decayed, and leaky roots of all kinds.
ASBESTOS BOILER FELTING,
for covering Hot-air and Steam Pipes, Boilers, Ofl
Stills, etc.

BOILER SCALE PREVENTIVE,ASBESTO8 BOARD, SHEATH-
1NGg,etc. Send for descriptive Pamphlets, Price-1ists.etc.

Liberal inducements to General Merchants and Dealers.

H. W. JOHNS,

87 MAIDEN LANE, NEW YORK,
Patentee and Sole Manufacturer EsTABLISHED 1858,

RY THE VICTOR DRILL CHUCK.—

Warranted to hold with a clasp of the hand. Tri-
umphant at Vienna, HUBBARD & CURTISS MANU-
FACTURING CO., Address Middletown, Conn.

AN 00
ST 0 Ay

 Frec AR FALS

Safest and best Ofl ever made—burns in any lamp—for
sale everywhere. AS. PRATT & CO.
KEstablished 1770. 108 ¥ ulton street, N. Y.

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

HE CHEMICAL HYGROSCOPE—A new,
. beautiful, and rellable sclentific instrument, to
show the humidity of *he air and probable state of the
weather bg' the chaunges in color of a cheml('allf'g)rw
Fared disk. Sent for 75 cts. Address CHHEMICAL
1YGROSCOPE CO., Phliadelphia, Pa.

KEEP YOUR BOILERS CLEAN.

ANTI LAMINA

revents and removes scale in Steam Boilers—does not

njure the Iron. In use over six years. Patented. Cor-
respondence invited from dealers in suBnlles.
JOSIAH J. ALLEN’S SOXS, Philadelphia,Pa.

EVERY VARIETY

STEAM PUMPS.
SEND FOR LLLUSTRATED GATALOGUE

COPE & MAXWELL MFG.CO.
HAMILTON,OHIO.

IHE HEALD & SISCO
Patent Centrifu§al Pumps,

) VERTICAL & HORIZONTAL.

Firat Premiumx at New Orleans, Cincinnati, and New
York. “ Medal of Special Award,” American
Institute, 1872.

Perfect satisfaction guaranteed. The cheapest, most
durable. {)opulnr and successful Pump known, for Paper
Makers, Tanners, Contractors, Brick Makers, Distillers,
etc. Pumps with engine on frame. complete, at low
figures, for Wrecking, Dredging, Irrigating, cte. Illustra.
:gd li’u::})hle;ifree. ¢ ‘ret{erc:wcs to paruet; t1;lctual l{ using

€ 'ump. BRLEB O 1¢ strongest poss ¢ testimony.

Address HI%A%D. SISCO & (,go., Eamwiusvllle, N.‘g'.

WIRE ROPLE.

JOHN A. ROEBLING’SSONS
MANUFAOTURERS, TRENTON, N. J.

OR Inclined Planes,Standin%Ship Rigging,
Bridges, Ferries, Stays,or Guys on Derricks & Cranes
1ller Ropes, Sash Cords of Cos)per and Iron, Lightning
Conducters of Copper. 8pecial attention given to hoist-
ing rope of all kinds for Minesand Elevators. Apply for
cireular, giving price and other information. Send for
pamphlet on Transmission of Power by Wire Ropes. A
large stock constantly on hand at New York Warehouse®

No. 117 Liberty street.

r Send for Catal . AJ. -
B U I L D E R N%]LL:Cgt.?;lgvgirrean}:llﬁlYi.

Working Models

And Experimental Machinery, Metal, or Wood, made 10
order by J.F. WEENER. 62 Center st.. N. Y.

OGERY TANNATE OF SODA, against
incrustation in boflers; generally approved b

Belentists and fugineers. Send for Book.
OQOUNCES—COSTING ONLY 9 NTS—. y
CLEAN, AND KEEP CLEAN, AN AVERAGE BOILER
WITH AVERAGE WATER AND PRESSURE, 5 cents
ound. Address JOS. G. ROGERS & CO., Madi-
son, Ind. The manufacture or use of any form of
Tannate of Soda, for above purpose, 18 our EXCLUSIVE
right under patents. Auy {nfringements of same will be
vigorously prosecuted.

DOUBLE ACTING
BUCKE1-PLUNGER

)SteamPumps

ALWAYS RELIABLE.
VALLEY MACHINE COMPANY,
Easthampton, Mass,

Srientific American,

ROOTS FORCE, BLAST BLOWER

SPEED ONLY 100 TO 300 REV. PER. MIN.

SAVES HALF THE POWER REQUIRED FOR FAN.

PH.&& FMRQOQOTS CONNERSVILLE,

SSTOWNSEND, 31

IND. MFR'S.

LIBERTY ST. NEWYORK, GENL AGENT

© Sturtevant’s pullcy on the main shaft used to drive his Blower had been removed. rendering it

Sfrom 880 revolutions on the Roots test to 1200 on the Sturtevant test,
. the Dryer requiring much more power running at the increased speed.

“We axk nothing more than that the public shall be made acquainted
with the truth. — Ectract from P& F. M. ROOTS Catelogue of July,
1873, Puaise 37.

Messrs. P. H. & F. M. LRoors' Catalogue of July. 1575, which has recently come into my

hands contains some matter to which in justice to myself and my triends 1 should give attention.
I accordingly give below Extracts from the Catalogue reterred to— (pages 38 and 30.)

““Trial between Sturtevant Fan and Roots' Blower, at Boston, March 24, 1873,

Report of Prof. F. W. BACON.
Bostoxs, March 25, 1873,
"The result of the test made by me to aseertain the power required to drive the ROOTS’ BLOWER
at the works of the Sand Blast Company, at South Boston, yesterday. resulted as follows : —
‘I'o maintain a pressure of nineteen inches of water in the blast-pipe required five and fourteen
one-hundredths (3.14) horse power.
In proceeding to make a comparative test of the STURTEVANT BLOWER. we found that Mr.

impossible to make the test.  But fortunately, on the 20th, I had made by his order, and in his and
his engineer’s presente, a careful and to me entirely satisfactory test of his Blower. under the same |
pressure in the blast-pipe. which resulted as follows : —To maintain a pressure of nincteen inches
of water in the blast-pipe required ter and forty-one hundredths (10.41) horse power.
Respectfully., F. W. BACON, Consulting Engincer,
106 Comumercial Street.”

*“ Above we give the »* * * * report of Prof. F. W. BACON, in reference to a trial
between the Sturtevant Fan and our Blower, made at the works of the Tilghman Sand Blast Com-
any, Boston, March 24, 1873.  "The object of the trial was to make a comparative test between the
i‘:m and Blower in reference to the power required to furnish the blast for the Tilghman Sand
Blast Machine, the pressure per square inch and aperture of discharge being the same in both cases, !
viz., nineteen inches of water and area of aperture thirteen and a halfinches. i !

1t is perhaps, proper that we should state that the Blower of our make used at this trial was !
one of ordinary construction, and was not fitted up with any reference whatever to a trial of this |
kind. Ve had nothing to do with starting or speeding the Blower, or with any of the arrange-
ments. which could have heen changed very materially to our advantage; while, on the other hand, -
Mr. Sturtevant had ample time to complete his arrangements. He changed his Blower scveral
times, making private tests before we arrived.  The result, under the circumstances, we consider.
in highly creditable to our Blower. as it made less than half the draught on the motive power that
was required to drive the Fan, and fully demonstrated the correctness of the trials made at our
works, November 28, 1871, and March 23, 1872, given on pages 32-35, and made under exactly the
same circumstances. P. II. & F. M. ROOTS.”

Startevant vs. Roots.

In answer to the above I do notdeem it necessary to refer in detail to the various mirrepre- |
sentations, but would simply publish the following lctter from Mr. BAcoN, thus showing the
ABSURDITY and FPALSITY of the statements there given, and admit that the reputed trial referred |
to *fully demonstrates the CORRECTNESS” (?) of the trials made at their works, November 28th.
1871, and March 23d, 1872, to which trials I have not thought it worth while to refer before.
believing it to he beneath the dignity of honest competition to reply to reports of such a farcical
nature, as any sane mechanic knows that the Messrs. Roots nor any one clse have a machine that
will give over U9 PER CENT.OF USEFUL EFFECT. and further, that no machine can run under the
same conditions 3887 revolutions per minute with the SAME EXPENDITURE OF POWER as required
to drive it 3472 revolutions. as they report the Sturtevant Blower to have done. I am willing that
these reports should stand or fall upon their merits. for certainly no showing up of mine could
reveal GREATER ABSURDITIES IN MECHANICS.

Letter of Prof. F. W. BACON.
Bostox, Nov. 7. 1873.

Mr. B. F. STURTEVANT, Boston, Mass.

Dear Sir: Referring to the private experimental tests of Blowers
made on the 20th of March, 1873, at the Sand Blast Company’s
Works, at South Boston, Mass., at which the power required to
drive the Sturtevant Blower was indicated 10.41 horse power,
1 beg to say that the same was incorrect; I cannot
state accurately how far, but believe to the extent of about
one-half; it being increased by other machinery being in
operation, (of which I had no knowledge at the time,) driven by
the engine during the test, which was during subsequent tests
thrown off.

The error was caused by « difference of speed on @ No. 8 Dryer
(composed of @ No. 8 Blower and Heater combined ) the same beng run

- It is but just tosay that this is confirmed by a subsequent test of
the Sturtevant Blower which shows but 6.66 horse power with a
water pressure of 19 inches, the standard pressure for all the tests.

F. W. BACON, Consulting Engineer.

Referring to the last clause of Mr. Bacon’s letter. 1 would simply say that the test there |
referred to was made with a different Blower, and under somewhat different circumstances than
the: one of March 20th I

B. F. STURTEVANT.

Pressure Blowers,

STURTEVANT

 Fan Blowers and

Exhaust Fans.

10,000 SOLD !'N SIX YEARS.

Send for Illustnated Catalogue.
B. F. STURTEVANT, 72 Sudbury Street,
BOSTO MASS.
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. V. Carpenter, Advertising Agent.
New York city.’ il

American Saw Co.

NO. 1 FERRY ST., NEW YORK.
Movable-Toothed Circular Saws.
Ecoentx_'lc Geared Power Presses.

'C.HENRY HALL & C0..20 Cortiandt St., N.Y, City.

THE PULSOMETER.

‘The fimplest, most durable and ettective
STEAM PUMP now in use. Will pump gritty
or muddy water without wear or Infury 1o
tts parts. It canuot get out of order.

Branch Depots:
11 Pemberton Square, Boston, Mass.
132 Murket St.. Philadelphiz, Pa.
5}) Wells Street, Chicago. 11),
South Western Exposition, New Orleans,
811 & 813 North Sccond St., St. Louts, Mo,

RANdSO]!;l SlYPHON CONDENBER pertects
and maintains vacunm on Steam Engine

one per cent its value.and by its use Vn%ull(x'lsnakt’::::tn%
run with full vacuum without Air Pump. Please call at
the Company’s ottice, Butfalo, N. Y. Circulars sent to

TIF TATE 5 CONPANY
IEmeryGrinders

FmeryWheels (44 ’
ONROE Co

e T i
BOX TH, Address

STROD SR

STEAM BOILER AND PIPE

COVERING

Saves ten to twenty per cent.  CHALMERS SPENCE
CO.,foot E.9th St., .+ 1202 N. 2nd St., St. J,oﬁisfii\l?ﬂl

N. Y. Safety Steam Power Co.,

30 CORTLANDT STREET,
NEW YORK
—_——

Superior STEAM ENGINES AND BoiL-
ERS, by special machinery and dupli-
cation of parts. They are Safe, Eco-
nomical, Easily Managed nd not lia-
ble toderangemen*. Their COMBINED
ENGINE AND BOILER is peculiarly
adapted to all purposes requiring

small power. More than 400 enginces,
from 2 to 100 horse power, in usc.
Send for {llustrated circular.

IRON STEAMSHIP BUILDERS.

NEAFIE & LEVY,
PENN WORKS,

MARINE ENGINES, BOILERS, AND BUJILD-
ERS OF COMPOUND ENGINES
ETOIDEPENR ENGINES,

. LUBRICATORS.

REYFUS’ transparent Self-act-

ing Of'ers, for all sorts of Machinery

g&n?"%‘—qﬁng' are r{elh%{:: lsn a]l-‘ll:e‘:sga‘s,

i er cent. e '«ACT-

ING LUBRICATOR for Cylinders is

now adopted by over 150 RR. R. in the U.S.,
and by hundreds of stationary engines.

NATHAN & DREYFUS, 108 Libertyst.,N.Y.

PORTLAND CEMENT,

From thebest London Manufacturers. For sale b
JAMES BRAND, 55ClIff St., N. §
A Practical Treatise on Cement furnished for 25 cents

UPER-HEATERS

S8ave fuel, and lllpﬁ]é DRY steam. KEasily attacnea to
any boiler. NRY W.BULKLEY, Engineer.
98 Liberty 8t., New York.

Fortesting Ovens, Boiler
Pyr Ometel‘s. flues, Blast furnaces,

Buper-Heated Steam, Ofl 8tills, &c.
Address HENRY W.BULKLEY,
98 Liberty St., New York.

HOUSTON’S PATENT
TURBINE WATER WHEEL.

Simplest, Strongest, Cheapest. Best.

; In the test at Holyoke,in
1872, the Houston gave the
highest percentuge ever
shown in a relable test and
the highest average re-
sults ever obtained. In
practical use ft is everywherc
demonstrating {ts superior-
ity over all others. Emer-
son’s full report furnished on
g aoplication. SendforClrcu-

ar,
MERRILL & HOUSTON
IRON WORKS

¥

- i f Beloit, WisConsin,
IRON PLANERS,
ENGINE LATHES, QRI LS, §:c Send for Price "List.

L .
NEW HAVEN MANUFACTURING CO.,
New tlaven, Conn,

STATIONARY AND PORTARLE STEAM ENGINES.
Babcock & Wilcox Patent Safety Boilers,

SHAFTING, PULLEYS, HANGERS AND GEARING,

"POOLE & HUNT, BALTIMORE. §

DIRMS having Machinists’ Supplies and
new and second hand machinery Fok saLe, will find
a READY MARKET IN CANADA. Address
DONALD C. RIDOUT & CO..
Engineers and Machinery Brokers, Toronto, Ourt.

THe BEST SoLID EMERY
WHEKLS and patent Grinding Ma-
chines are manufacturcd bv the
AMERICAN TwisT DRILL COMPANY,
Woonsocket, K. 1.

D ot (F~ EVERY WHEEL AND EVEKRY
REemdb® Macuix: W ARIANTED.

NEW YORK STEANENGIN (0

Machimists' Tools

ALL DESCRIPTIONS,

08 Chambers St.,  NEW YORK.

SCEUI=Z2=0F FOOJIW

EAVY AND INPROVED,
chft’% 1%. HP‘OVND‘ MANUFACTURER

S L ioersy; Street, New York
N Tt reet, rK.
Warerooms, e G BT LBBING Acent.

HE “ Scientific American ” is printed with

CHAS. ENEU JOHNSON & CO.’s INK. Tenth and
Lombard sts. Philadclphia,wad 39 Gold et., New York,





