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The Pennell and Zimmer Dovetail and | Shaping
Machine,

This machine is designed to supply a want long felt by all
sash makers.

The formation of the dovetall mortises on the stiles, and
tenons on the check rails, of sagh have herétofore been the
most tedious and- expensxve parts of sash making, requiring

skilled labor, and the uge of at least.fonr different machines,’

_ a8 well as from six to terr times handling the material to ac.

nmm "

I. b \Mmh .

lever pin, C, is placed in the slot, L, (Fig. 2) and operated as
for bottom rails.

For shaping circular sash. or irregular moldmgs, the bolt,
M (Fig. 3), is loosened, and that end of arbor, F, is dropped
to the position indicated by the dotted outline bringing the
bolt, M, into the hook, N, which places the arbor in a per-
fectly upright position. The belts are then put on the clutch

pulleys; 0, (Fig. 2) the upper belt bemg crossed. - The mo-

| tion of the arbor is reversed by a slight pressure of the foot

I

CHEMICAL EXPERIMENTS FCR YCUTHFUL READERS.
From the British Photographic Journal Almanac.

The series of experiments here presented are intended for
the younger readers, for whose benefit they are presented in
ag attractive and even sensational style as possible, in the
confident belief that no . experiment here indicated will be
performed by a youth without gaining by such trials an in-
sight, however small it may be, into some chemical action
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THE PENNELL AND ZIMMER DOVETAIL AND SHAPING MACHINE.

complish the purpose. With thisimprovement, the work is all
done on one machine, and more perfectly than is possible by
any method we have seen employed. An ordinary hand can,
it is claimed, make at least ten dovetail mortises or tenons
per minute, or the joints for 1,500 windows per day, being
the work of some twenty skilled men.

The rapidity of production, in comparison with the old
modes, is sufficient to attract attention to this machine, yet

there areother advantages quite as important,

A shoulder is formed on the side of the stile,
which makes a perfect fit, and a much better
-and stronger joint. By aslight change, which
Tequires but a few minutes, it is made to do
the work of a shaping machine for circular
sash orany irregular molding, thus obviating
the necessity of a separate machine for that
purpose,

Figs. 1 and 2 are front and rear views of the
machine, and Fig. 3 is a detail view, showing
the arbor, F, referred to below.

For dovetailing bottom stiles for check sash,
thecarriage, A, is placed on the rails, D. The
arbor, E, is adjusted to the bevel desired for
the dovetail. On the arbor, G, are placed two
cutters, which form the straight side of the
dovetail and the shoulder on the side of the
stile, which is then laid on the carriage and
passed through the cutters on E and G.

For top stiles, the cutterson the arbor, F,
Figs, 1 and 3, are adjusted to form the shoul-
der on the face side of the stile. The upper
cutter on the arbor G being removed, the stile
is passed through as before.

For bottom, check, and common meeting
rails, the carriage, B,is placed on the rails, D,
(as shown in Fig.1) with the lever pin, C, in
the lower branch of the slot, I, and the arbor
E is adjusted to a perpendicular position. The
rail is placed between the chipbreakers, K,
and passed through all the cutters. When returning, the car-
riage lever, C, is guided into the upper branch of the slot, I,
and the rajl is reversed, with the shoulder placed to the gage,
H, (which gives the length desired) and the operation ig re-
peated.

For top check rails, the carriage, B, is reversed, and the

on the lever, P, which connects with the clutch, Q. The
cutters are so constructed that the work is done equally well
with the arbor running in either direction to cut with the
grain of the wood. = Tt is claimed that by this machine are
gained the advantages of rapidity of work, theobviation of
the necessity of skilled labor, perfection and strength in the
joints, and the means of manufacturing check rail sash as
cheaply as common sash, with uniformity of work,so that parts
may be made and laid away for future use and easily put to-

gether at any time, and an appliance for shaping citcular
sagh and moldings.

The machine is on exhibition at the S. A. Woods Machine
Co’s. salerooms, 91 Liberty street, New York, and 67 Sudbury
street, Boston. For further particulars, address Van Gilder &
Goodlander, agents for the United States, Williamsport, Pa.
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of which he previously may have been quite ignorant; and
they will thus serve an educational purpose as well as con-
duce to the occasional spending of a pleasant hour. Allthe
chemicals to be mentioned can be obtained readily.

1. To make a milky liquid by the admixture of two color-
less ones.—In one vessel, which ought to be made of glass,
pour a little water, so as to half fill it, and add to it a few
grains of -common salt, which will speedily dissolve. In an-
other vessel, also half full of pure water, dissolve a few
grains of nitrate of silver. Both liquids will
be brightand colorless. Now pour one of them
into the other,and the resulting mixtureis thick
and white like milk. When a solution of com-
mon salt, which is the chloride of soda, is
mixed with a solution of nitrate of silver, the
nitric acid of the lattersalt combines with the
soda of the former, forming nitrate of soda,
which is soluble in water, leaving the silver in
combination with the chlorine, forming chlo-
ride of silver—a white powder which is insol-
uble in water, to which it therefore gives the
appearance of milk. If paper were washed
with one of these solutiong, and then, after be-
ing dried, were brushed over with the other,
the chloride of silver would be formed on the
surface or in the texture of the paper. In this
way is sensitive printing paper prepared.

2. To produce a yellow, cream-like liquid
from two colorless ones.—To make cream in-
stead of milk, it is only requisite to substitute
for the common salt in the  previous experi-
ment a little iodide of potassium or any other
soluble iodide. The resulting precipitated pow-
deris iodide of silver. When an iodide of a
soluble kind is dissolved in a clear varnish,
such as albumen or collodion, a plate of glass
coated with such a body becomes of a dense
yellow color when immersed in nitrate of sil-
ver. This is what takes place whenever a
plate is sensitized. '

8. To make smoke issue from two empty tumblers.—Mois-
ten the inside of one of the glasses with strong ammonia,
and treat the other in a similar way with strong hydrochloric
acid. Keep the glasses thus prepared at a distance of two
or three feet from each other. Now, taking a juggler’s li-
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cense with facts, direct the attention of the spectator to the
perfect emptiness of the glasses, and, taking one in each hand,
hold them up and bring them together slowly mouth to
mouth. When a few inches apart from each other, smoke
will be seen toissue from them ; and if they are held closely to-
gether, they will be seen to be filled with a dense white vapor,
which will scon condense in the insides of each glass in the
form of a white powder. This is a capital experiment for
astonishing a few friends; but in performing it as a  trick,”
care must be taken that the previous preparation of the
glasses is not shown. Rationale: The vapor from the hydro.
chloric acid, which is invisible, combines with the ammonia-
cal vapor, also invisible, and produces, by their combination,
chloride of ammonium, or sal ammoniac, in the form of a
white powder. If, instead of being moistened with the hy-
drochloric acid, the glass be filled with chlorine gas, the effect
will be somewhat better.

4, Tomake a liquid that is blue when the bottle contain-
ing it is open, and colorless when corked.—Fill a small bot-
tle with liquor ammonia, and place in it a few turnings or
filings of copper, corking it immediately, It will remain
colorless as long as it is closed, but after the cork has been
removed for an hour or two, the liquid will have become of
a blue color. Recork the bottle and it soon again becomes
colorless; reopen it and it becomes blue as before. Ammonia
has no action upon metallic copper; but when the copper is
oxidized by exposure to the air it becomes soluble, the
blue color being the result of a golution of oxide of copper
in ammonia. When the bottle was again corked, the re-
wmainder of the metallic copper extracted the surplus cxygen
from the portion that had been oxidized and dissolved. It
is ouly when copper is highly oxidized that it produces a
blue color in the above circumstances.

5. To produce fluids by the rubbing together of solid bodies.
--Triturate an amalgam of lead with an amalgam of bismuth,
and a fluid like mercury is immediately produced. By the
trituration or rubbing together of any of the following pairs
of solid bodies, a luid will also be formed: Sulphate of zinc
and acetate of lead; sulphate of soda and nitrate of ammo-
nia; or sulphate of soda and carbonate of potash.

6. By the mixture of two highly odorous bodies to produce
an inodorous one.—The pungent odor of ammonia is too
well known to need comment. Into a botile containing some
of this liquid pour, some hydrochloric or nitric acid. The
odor of each vanishes, the result'ng mixture being quite in-
odorous. Muriate or nitrate of ammonia is formed by the
admixture, and these salts are quite free from smell.

7. By mixing two inodorous bodies to form a highly odor-
ous one.—Mix together in a mortar equal parts of sal ammo-
niac and quicklime. Ammoniacal gas is disengaged, which
has a powerful and pungent odor.

8. To produce a very hot liquid by mixing two cold ones.
—MHalf fill with water a small bottle capable of being easily
held by the grasp, and then pour sulphuric acid slowly into
it. The mixture will soon become so hot as to compel the
person holding it to set it down. The bulk of the liquid,
too, will be found to have diminished.

9. A fine solid green pigment made by mixing together a
blue and colorless solution.—Have two solutions made, one of
thiem being of sulphate of copperand the other of carbonate
of soda. Pour a little of the latter into the former, and the
richly colored paint known as French green will be imme-
diately formed and precipitated. Remove the liquid by fil-
tration. By this mixture,subcarbonate of copper, the pig-
mwent above named, is formed.

10. To convert two clear and colorless liquids into a solid
mass.—There are several ways of performing this experi-
ment, which never fails to excite intense wonder in those
who are unacquainted with the working of chemical miracles.
Here is the appearance presented by one of them, as I once
saw it performed by a parlor magician. On the table stood
two bottles containing apparently water, a glass tumbler, and
two glass rods forstirring with. The ¢ Professor > first poured
into the tumbler a portion of the contents of one of the bot.
tles, and then followed with some from the other, stirring
the mixture briskly for a few seconds, when, to the surprise
of all present, it became an opaque and almost solid mass.
After this had been thoroughly examined by the astonished
spectators, the ““ Professor,” uttering a fe w meaningless words
from the jargon of jugglery, touched the mass with the end
of one of the glass rods, and immediately the whole was con-
verted into a clear liquid. Explanation: One bottle contained
a saturated solution of chloride of calcium, and the other
a saturated solution of carbonate of potash. When they
were mixed together, they were decompnsed, chloride of po-
tassium and carbonate of lime being formed ; and as thelat.
ter absorbs the whole of the water of solution,a solid body
is maintained. The cause of its becoming fluid on being af-
terwards touched with the glassrod is simply this: One of
the rods was a hollow tube, and contained in its interior a
little nitric acid, which, having been adroitly poured on the
solid mass, immediately converted the insoluble carbonate of
lime into the soluble nitrate of lime. There are other com-
pounds by which results of a similar nature can be produced.
To a saturated solution of chloride of calcium, add a few
drops of sulphuric acid. Sualphate of lime (plaster of Paris)
is formed by the reactions. One other method we give:
Pour a saturated solution of caustic potash into a saturated
solution of Epsom salts, and a similar result will follow. In
this case, the sulphuric acid of the Epsom salt (which is sul
phate of magnesia) leaves the magnesia to combine with the
potash, the magnesia being precipitated as a white powder.

11. To produce an exceedingly intense light.—Into a dish
like a child’s saucer, put a small heap of saltpeter (nitrate of
votash) thet has been finely powdered and well dried. In
the maiddle of this make a nest. in which place a bit of phos-

phorus the size of a small marble. Now turn down the
lights in the room, and apply a lighted match to the phos-
phorus, which will then burn with a light so intense as to
dazzle the eyes of those present. The heat caused by the
burning phosphorus decomposes the nitrate of potash, and
the oxygen thus liberated causes the flame of the phospho-
rus to become intensely luminous. The room in which this
experiment is tried must be well ventilated, as the fumes of
phogphoric acid are noxious.

12. Experiments with jron.—(¢) Write or draw on paper
with a solution of sulphate of iron. Whendry,it will be invis-
ible; but if a sponge moistened witha solution of gallicacid
or pyrogallicacid be passed over it,the previously invisible wri-
ting is made as visible as if written with ordinary black ink.
The sulphate of iron and the gallic acid react on each other,
forming gallate of iron, which is of a black color. Writing
ink is made from this mixture. (3) If, instead of the gallic
acid mentioned in the former experiment, a solution of prus
siate of potash be employed, the invisible image will be de-
veloped as a fine blue color. By mixing solutions of sulphate
of iron and prussiate of potash, Prussian blue is formed;
hence the blue color as the result of the experiment. (¢) Make
a rod of iron very hot (a white heat), and then apply the end
of the rod to a pieceof sulphur. The iron will immediately
be fused and fall down in large drops, which must be caught
in a vessel of water. If some of these drops be placed in a
little sulphuric or nitric acid, they will readily dissolve, but
in doing so a smell of an extremely off:nsive character will
be emitted. This smell will be immediately recognized as
similar to that for which decayed eggs are so justly noted.
The hot iron combines with the sulphur when melting, forin
ing sulphuret of iron. This dissolves in the acid with great
readiness, attended by a copious liberation of sulphuretted
hydrogen, the offensively smelling gas alluded to. To the
presence of this gas in mineral waters is due their medicinal
properties, and yet few gases are more poiscnous. Before
leaving this gas, here is a pretty experiment that can be per-
formed with it: Draw on paper any invisible figures with
sugar of lead, nitrate of bismuth, or nitrate of silver. These
are invisible at first; but if a current of sulphuretted hydro-
gen be passed over the surface, everything is brought to light
with the vtmost distinctness in a beautiful dark brown color.
If a current of the gas be passed into a bottle of ammonia,
the liquid is converted into sulphide of ammonium—a sub-
stance of much use in chemistry.

o - A e
Progress of Submarine Telegraphs,

Among the cables brought to a completion in 1871 are the
China cables. These were, first from Singapore to Saigon
and Hong Kong, and again from Hong Kong to Shanghai,
from Shanghai to Nagasaki,and from there to Wladiwos-
tock, where the company’s lines join the Russian system. It
will be seen that by these extensions we have two routes to
China, the one by the Great Northern line through Russia,
and the other by the various cables and lines to India, thence
to Singapore and China.

The completion of the submarine cable from Java to Port
Darwin, in Australia, has been too recent to admit of our ob-
taining details; but it is unq zestionably the fact tha’ we are
at length telegraphically connected with our antipodes.
How soon it will be before communication is established
with the southern and most inhabited portions, we are una-
ware, but in all probability the difficulties of erecting the
overland line have Yeen found greater than was anticipated.

Among the other completions are the Holyhead and the
several West India cables. The majority of the islands have
been connected, and are now in telegraphic working order,
but the largest extension, that from Jamaica to Panama, is
still incomplete. It may be remembered that, in the attempt
to lay this section, the cable broke, and, after some time
spent in grappling, was temporarily abandoned, while the
further extensions were proceeded with.

The principal of the new cables manufactured and laid
during the past year are the German cable from Borkum
(Emden) to Lowestoft,a four wire cable (Willoughby Smith s
improved gutta percha)of very heavy construction; the cable
in the Grecian and Turkish Archipelago, 564 knots; and the
several cables for the French Government.

The Channel cable, it may be remembered, was prevented
from departing by the Government, who had the opinion that
it was a breach of the neutrality law. The cable and ship
were, however, released, and the cable was laid for the
French Government; but some little time after the war was
over, a part of the cable was picked up to be used elsewhere.
The Mediterranean cable was a greater undertaking, and
was successfully laid between Marseilles and Algiers, over
the route of the old cable, which had been speechless for
some years. A fault, however, occurred after the laying
and after some trouble the cable was successfully repaired
by Mr. F.C. Webb. On this occasion, grappling was done
in 1,000 fathoras, and the cable recovered, a great feut, con-
sidering the rough bottom of the Mediterranean.

A small amount of cable was laid in the Hebrides by the
Post Office. This amount would have been increased but for
the disastrous fire, which took place at the Silvertown Cable
Works and destroyed a large amount of cable and ma-
chinery. The damage, however, was soon repaired, and the
factory has been for some time again in working order.

A large amount of cable will be noticed as being manufac-
tured for the Anglo-American and Falmouth and Malta Tele-
graph Cowmpanies; this was for repairs and alteration of
routes. The Atlantic cables (both) were broken down dur-
ing the early part of the year; and were not repaired until
June. The 1866 cable, being found to be in very bad ground,
as was imagined, was removed further south, and an extra
amount of cable expended ; they have gince remained in good
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working order, and it is hoped they will remain so. The
only other Atlantic interruption occurred on the Duxbury
section of the French Atlantic cable. - This was soon re-
paired, no interruption to communication being caused by it.

The repairs to the Lisbon and Gibraltar section occupied
some time, and they not only included the removal of a por-
tion of the cable from bad ground to a better place nearer
the shore, but also laying a duplicate cable from Gibraltar,
some little distance above the coast towards Lisbon.

Of the other lines, no interruptions have occurred except
to the Great Northern, China, and Japan extensions, the
Hong Kong cable having to be repaired; and the Japan
section is now again in working ovder.

The Spanish Government have had their connection with
the Balearic Isles renewed, and the Dutch Government have
had a cable laid in the Straits of Sunda. The traffic from
the -West Indies to America has been found sufficient to
allow of the duplication of the International Ocean Com-
pany’s line from Punta Rossa to Key West (Florida).

From pressnt appearances, the progress of submarine tele-
graphy this year will be small. A company appeared for
the extension of a cable from Spain to the Cape de Verde
Isles and to Brazil, but as several parties appeared to lay
equal claims to the concessions, the project has for the pre-
gent fallen through.

The silence for so long of two of the Atlantic cables seems
to give talk of the laying of a fourth cable, and also of the
possible acquisition by the British and American Govern-
ments of the existing cables. The laying of a fourth cable,
we believe, is very likely to come to pass.

-
Pyroligneous Products.

One hundred kilogrammes of wood subjected to destructive
distillation give 50 kilogrammes of a crude product contain-
ing: 2 kilogrammes of methylic alcohol, 8 of crystallizable
acetic acid, 10 of tar, 15 of water, 20 of carbon remaining in
the retort.

To obtain from this the acetic acid, requires a long and
tedious process, consisting in saturating the acid with lime,
precipitating this lime as sulphate by the use of sulphate of
soda, which leaves acetate of soda, crystallizing this out and
igniting it to drive out the tar, crystallizing and recrystalliz-
ing; and finally distilling with sulphuric acid, which gives
the acetic acid. In manufacturing pyroligneous acid, the
product of distillation is simply allowed to remain in contact
with iron turnings until the acid issaturated. Topurify the
crude article, the author offers a new method, by which the
acid may be sufficiently purified to be made to unite with
soda, alumina, copper, etc., while the alcohol is saved. By
distilling the wood with ten per cent sul phuric acid, the acetic
acid may be readily separated ; also by this method a yellow
compound, insoluble in water cooled below 15°. On distilling
dry wood at a high temperature (about 700°), gaseous pro-
ducts and an oil of extraordinary illuminating power are ob-
tained. The method to be used is not precisely stated, but
the author claims that a profit of over 18 francs can be made
ion every 100 kilogrammes of wood, by his process.—M.
Maiche.

.
How to Bend Glass Tubes.

It is well known that it requires some tact to bend a tube
with an even curve and without collapsing its sides, and
many chemists never do succeed in bending them skillfully.
Although having no particular skill in this matter, I never
fail to bend them perfectly satisfactorily by using a flame
different from the one usually employed; the flame is one
given by the Bunsen burner, described in my article on alkali
determination in silicates. (See American Chemist, Vol. I,
page 407.) Use a Bunsen burner, having the extremity flat-
tened out so as to give a short and thin but broad flame,
something like the flame of an ordinary gas burner. The
tube is placed in this flame and turned round and round un-
til a good heat is given to the tube; it is then withdrawn
from the flame and bent, when it does so with a perfect curve
and no collapse of the sides of the tube. Of course this is
only intended for the smaller tubes, but a tube of one third
of an inch and more can be thus bent very readily.—J. L.
Smith.

e+ R+ B
The San Gregorio Meteorite.

Six meteorites from this region have been thus far noticed
five of which have been analyzed by the writer. Of thesixth,
no specimen has as yet been detached. They were found
witain or very near the boundaries of the Mexican Desert,
which is about 400 miles in width by 500 miles in length,and
situated in the provinces of Cohahuila and Chihuahua.

Professor J. Lawrence Smith advances the conjecture,
based upon his analysis and examinations, that five of these
meteorites were derived from the sameoriginal mass, moving
over the territory from northeast to southwest. Two of these
meteorites are estimated to weigh three and four thousand
pounds respectively.

The San Gregorio meteorite has an extreme length of six -
and one half feet, is five and one half feet high and four feet
thick, and is estimated to weigh about five tons. An gnaly-
sis gave: Iron, 95:01, nickel, 422, cobalt, 051, copper, a mi-
nute trace, phosphorus, 0-08.
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TEHE WEST BLOOMFIELD GAS WELL.—Prof. 8. A. Latti-
more, of Rochester University, has recently made a careful
photometric test of the illuminating power of the gas of the
West Bloomfield well, and found it to be 14:42 candles. He
estimates the flow of the well to be 800,000 feet per 24 hours.
The main to convey the gas to Rochester is being rapidly
laid dpwn, and it is thought that the city will, before long,
derive ail its light from this well. Who knows but gas wells
g¥e to play & wore important partinthe world than oil wells?
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STATE EDUCATION AND THE LABOR QUESTION.

There is every probability that these two subjects will oc-
cupy alargeshareof the attention of our legislative bodies for
some time to come. Rudimentary education is free to all in
this country, and the opportunity afforded to every one to
acquire an education sufficient to read and writeis a result
of which we have some right, as a nation, to be proud. But
technical education is sadly wanting in most of our States;
and owing to this, and to the want of some good system of
apprenticeship, the supply of native skilled labor does not
keep pace with the demand, and the result is that our shops
and manufactories are filled with mechanics and artisans from
abroad, who bring with them the prejudices, existing among
the laboring classes of the countriesthey coms from which are
antagonistic, in some respects, to our notions of free rights.

These truths are acknowledged by all our best thinkers
and writers on the questions of labor and education, and re-
cently Governor Washburn, of Massachusetts, in his inaugu-
ral address to the legislature of that State, has spoken can-
didly and sensibly on the subject. We are unable to give
more than a few extracts from his excellent address; these
are as follows:

« We shall not reach our highest development asa com-
monwealth until our elementary and classical schools are
gupplemented by institutions for instruction in the industries
on which our prosperity s largely depends. Of our present
population, probably two thirds are engaged in mechanical
or manufacturing pursuits, or dependent upon those so en-
gaged. The State has established an agricultural College
for her farmers, and from the beginning of her history has
dealt generously with such of her sons as agpired to knf)wl-
edge of the higher branches of learning; but has done little
for the education of her mec 1anies in their particular field of
labor. Her duty to encourage and promote the special edu-
cation of these classes rests upon two grounds; first, the wel-
fare of the individuals directly concerned; and, second, the
preservation of our manufacturing supremacy. A great part
of the work of many manufacturing establishments is so de-
pendent upon scientific attainment that it must ultimately
take rank as a learned profession. Not only are a knowledge
of chemistry and a somewhat extended acquaintance with
mathematics highly desirable to the mechanic who aims at
an advanced position in his trade; but skill in drawing is
universally important and valuable, and it is with pleasure
that I notice the introduction of teachers of drawing into
some of eur public schools.”

On the subject of the condition of the working popula-
tion, the Governor spoke to the following effect:

«I commend to your candid and cordial consideration the
varied interests of those who are denominated the laboring
portion of our citizens.. The question of practical concern is
not so much whether the condition of this class is better or
worse here than in other sections of the country as whether
that condition is satisfactory—whether it is what it might be
made by honest and resolute endeavor, what it should be
made by those who have the well being of the common-
wealth deeply at heart. To this question [ am sure no one
will venture an affirmative reply. Neither is it of para-
mount importance to determine whether the situation of this
largs body of persons is better or worze than it was former-
ly. Our view should be forward and not backward. Many
geem to ho'd the opinion that if the working men and work-
ing women, as they are commonly designated, receive con-
stant employment and are adequately remunerated: if they
gain the needful bread and meat in exchange for their labor,
if they have comfortable homes and enough for the decent
support of themselves and their families, it is their duty to
be therewith content. But this is a narrow judgment of the
matter in issue. They ought not only to perform their daily
tasks faithfully, but be so circumstanced that they will per-
form them cheerfully. In so far as lies within our power,
we ought to remove every just cause of complaint. Every
human being should have higher and nobler aspirations
than merely to provide food and clothing for the body. This
should never content him. The head of a family ought to
have time for study, thought, reading, recreation, innocent
pleasure; he properly desires to give his children a better
education than he had, and furnish them advantage3 supe-
rior to those he himself enjoyed.

The fact that there is unrest and dissatisfaction when man
is confined to unremitting toil, is one of the brightest and
most healthy omens of the times. It is an indication that
his better nature is struggling for emancipation; it isa hope-
ful sign of finer and nobler manhood in the future. Such
efforts for improvement should never e discouraged, but al-
ways encouraged. That there ever have been and ever will
be grades of society, is true enough; the statesman should
seek to diminish the distance between the extremes by ele-
vating the lower, It has been said that as soon as the mate-

rials for the construction of society were brought together,
they proceeded forthwith to arrange themselves in layers—
the stronger, more nimble and more cunuing of the living
covstituents climbing to the higher places, and forcing upon
those below the office of upholding them in their elevation.
As the pyramid was originally built, so it remains in its gen-
eral design. Within the heaving mass of multitudinous life,
individual atoms are constantly changing places, but without
destroying, however much disturbing, the primitive distribu-
tion into layers. These are still disposed one above the
other, in a gradually diminishing series.

Standing still is not the province of society ; it must either
advance or retrograde. Especially under such a government
as ours, change is almost a normal condition and an inherent
necessity, The pyramid continues to uplift itself as an en-
tirety ; but atoms in the bottom layer of to-day may be in

top layer of to-morrow. Hence one reason why it becomes
us to fairly and honestly examine the conditions of the labor-
ing classes, upon whom the whole superstructure of the so-
cial organism rests. Because they are a part of ourselves, it
devolves upon us to relieve them, as far as possible, from the
grievances to which they are subjected. Their existence is
not separate from the existence of the State; what tends to
to their welfare is calculated to promote the general welfare;
in the last analysis their interest is identical with the inter-
est of the upper classes; the least addition to their comfort
isa gain to the whole community; and if their case is con-
sidered in the right spirit, there is no good cause for antag-
onistic feeling.

The question raised by them and in their behalf can never
be adjusted by the two extremes—those anxious to secure
the greatest possible amount of pay for the least possible
work, and those anxious to obtain the greatest possible
amount of work for the least possible pay. Nor will relief
come with the determination how many hours shall consti-
tute a legal day’s work. For no period can be fixed which
should be applicable alike to all. The ingenious, skilled la-
borer who uses mind as well as muscle cannot apply him
self the same number of hours to his task as he who merely
handles the hoe or shovel, holds the plow or drives the oxen.
uses the trowel or weaves at the loom. The great desidera-
tum is to determine what would be a fair division of profits
between the employer and the employee. Settlethe question

as to compensation per hour, and there will be no serious dif- |

ficulty about the number of hours. Let us not expect to ad
just the issue confronting us by lecturing the laboring classes.
We must be willing to meet them on their own ground and
discuss the matter at stake from their point of view.”
st —
Artificial Milk.

M. Dubrunfant contends that milk is simply an emulsion
of neutral fatty matter in a slightly alkaline liquid, such as
can be artificially imitated ; and that the process of churning
congsists in hastening the lactic fermentation, thereby acidify-
ing the serum of the milk, and at the - ame time agglomerat-
ing the fatty matter which the acidity sets free from its
emulsion. He further controverts the cellular theory, by
showing that the fat globules of milk do not display any
double refraction, as do all organized membranous tissues.

Having thus examined the theoretical constitution of milk,
he proceeds to the practical method of imitating it, and gives
the following directions: Add to half a pint of water, an
ounce and a half of saccharine material (cane sugar, glu
cose, or sugar of milk), one ounce of dry albumen (made
from white of eggs), and 20 or 30 grains of subcarbonate of
soda. These are to be agitated with an ounce or more of
olive oil or other comestible fatty matter until they form an
emulsion. This may be done either with warm or cold water,
but the temperature of from 50° to 60° C. is recommended.
The result - is a pasty liquid, which, by further admixture
with its own bulk of water, assumes the consistency and
general appearance of milk.

Luxuriously minded people, who prefer rich cream to or-
dinary milk, can obtain it by doubling the quantity of fatty
matter, and substituting 30 or 40 grains of gelatin for the
dry albumen. The researches of Dumas and Frémy having
reinstated gelatin- among the nitrogenous alimentary mate-
rials, M. Dubrunfant prefers gelatin to albumen; it is
cheaper, more easily obtained, and the slight viscosity which
it gives to the liquid materially assists the formation and
maintenance of the emulsion. He especially recommends
this in the manufacture of “siege milk” on account of the
obviously numerous articles from which gelatin may be ob-
tained.

The uses of artificial milk need not be limited to supply-
ing the wants of the residents of besieged cities. As an or-
dinary element of the human breakfast table, it is not likely
to supersede the product of the cow, but calves are sugges
ted as being superior to vulgar human prejudices. In the
ordinary course of rearing, these animals demand a large
proportion of the milk of their mothers, and are commonly
ill fed or prematurely sacrificed on that account. By feeding
them luxuriously on artificial milk (which may be still fur-
ther cheapened by using colza oil, which has been rendered
tasteless and alimentary by the frying process), the milk,
butter, and cheese of the cow may be considerably econo-
mized, and the supply of veal improved, both in quantity
and quality, by keeping the calves a much longer time be-
fore they are killed.

I might make further suggestions ‘in the direction of
“dairy fed pork,” etc., but this is unnecessary; the commer-
cial instinct is sufficiently strong to avail itself of all such
cheapening applications of science. Those who are profes-
sionally engaged in detecting the adulterations of food will
do well to study the physical peculiarities by which M, Du-
brunfant’s milk may be distinguished from that of the cow,
both in ordinary and condensed form. By substituting vege-
table albumen for the white of egg or gelatin, the vegeta
rian may prepare for himself a milk that will satisfy his
uttermost aspirations.—Nature.

The Milk Journal, commenting on the foregoing, says:

Prejudice, NVature appears to think, would prevent this ex-
cellent concoction from being taken at breakfast times in-
stead of the produce of the cow. But our contemporary be-
lieves that calves would rise superior to human prejudices,
and accept it with thankfulness,or greediness which, in
such cases, would be a calf’s substitute for thankfulness.

Such of our readers as are familiar with the composition
of milk will be amused with the expedient of substituting
carbonate of soda for the phosphate of lime and salt, which
form the mineral constituents of real milk, and will suspect
that “the strictly scientific manner” which governed this
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procedure consisted in falling into the vulgar error which
was exposed in our pages some time ago. The albumen de-
rived from white of egg is a very different thing from caseine
chemically considered, as we have pointed out, and as Hal-
siwetz and Habermann have also shown still more recently,
Butter fats, too, we think, may easily be distinguished from

olive oil.
——— et S U0 - — —————
Marble Dressinzg and Carving DMachine.

This machine consists in a tubular stock or case, containing
a drill or carving tool capable of reciprocating or rotating, or
both, jointed, to the end of arod or shaft mounted in a tube
pivoted in the top of a stand, so that it can oscillate, around
the vertical axis of the stand and also on its own axis, while
it can slide freely endwise.

This rod carries at one end a pulley and crank or eccentric
shaft for actuating the drill for causing it to strike blows,
while it is slowly turned by the hands of the attendant. Or
the shaft may gear with the shaft of the drill by bevel gears,
to give it a constant rotary motion while being held in con-.
tact with the work by the attendant;and motion is imparted
to said shaft by a belt working from a driving pulley below,
over a guide pulley in the top of the stand, under the rod,
and thence in one direction to the pulley working the drill,
and in the other direction on a guide pulley in the oppositer
end of the drill holding rod, in such manner that its action is
not interfered with by the shifting of the drill holding rod
endwise.

When this machine is run at a high speed—say two thou-
sand strokes per minute—it is claimed to be very efficient in
carving and sculpturing upon marble, being perfectly man-
ageable and capable of having the drills pointed in any
direction, and will do the cutting required in lettering mar-
ble as fast as the tool can be properly guided and directed on
the surface by an expert,

The inventor and patentee is Mr. Greene V. Black, of Jack-
sonville, Il

P
Professor Tyndall and the Boys.

Professor Tyndall—the best of all living savans for ma-
king the truths of science familiar to the meanest under-
standing—signalized the Christmas anniversary in London by
a talk to the boys. A correspondent says of him:

Dr. Tyndall, talking to boys, is more like an older and bet-
ter informed boy than the others, chatting with them, than I
thought it possible for a Professor to be; while his illustra-
tions and asides take his address completely out of the dull
and dry category, and put his young audience completely at
their ease. Why, he lit a cigar in one of his experiments,
and positively smoked it for a second or two; telling us all
that when he did the same thing some years ago at Cam-
bridge, he astonished the dons there very much. “Idon’t
suppose any one had ventured to light a cigar in the Cam-
bridge Senate house before,” remarked the Professor, “and
the great people assembled in itlooked as if they thought I
oughtn’t to have taken theliberty.” Thissaid, while a cigar
is being lit, and as a prelude to its being put between the
professional lips and puffed at, delighted the boys and girls.
One professor outraging the conventional susceptibilities of
other professors, and telling the story as a goo1 joke, is just
the thing to hit boy nature, and if Dr. Tyndall had wanted
volunteers for a desperately forlornhope, my opinion is that
he might have counted upon half the lads present.

Again, when explaining the process by which frost and
snow had been produced on one of the vessels before him,
and scraping the snow from its sides, the lecturer won all
hearts. “ There’s more snow than I expected to find ; enough,
you see, to make a snowball; and if I were very wicked, I
could actually (doing it) make a snowball out of what is here,
and pelt Mr. Blank (the lecturer’s assistant) with it.” Pro-
fessor Tyndall suited the action to the words, and having
compressed the snow until it was hard and compact, took
elaborate aim at the gentleman assisting him (whose back
was turned), and sent the snowball spinning past him and
within a foot of his head. It maybeimagined how the boys
roared at this; and though these illustrations were exception-
al, the pleasant, friendly, and familiar manner and speech
maintained throughout were equally noteworthy, as were the
surprising pains taken to follow each chain of reasoning fair-
ly out. The boys or girls who fail to master the principles of
what is being put before them at the Royal Institution must
be singularly obtuse.

-+ >+ G
The Air in Wells.

Mr. J. 8. Kessler, of Allentown, Pa., writes as follows: “ I
was sent, to an ore bed in the vicinity, to examine or repair a
pump in a well about 80 feet deep. The well was open, with
a temporary shed over it; it was close to the engine house.
The sky was cloudy, and the atmosphere very damp. On
descending, the light was extinguished at about 20 feet from
the surface; and a similar thing occurred on a second at-
tempt, which was made after throwing several buckets of
water into the well. As I did not feel inclined to go down,
the engineer assured me that he had been down on several
occasions under the like conditions; whereupon I agreed to
see him go down. Finding him to be all right after an inter-
val of a few minutes, I ventured down, having previously
opened the roof directly over the well to admit the light.
Nearly an hour was spent in repairing the pump, during
which time the engineer made several attempts to strike a
light, but had no success. I did not experience aby inconve-
nience other than the very fast breathing caused by any
physical exertion, and on coming out I felt as well as before.
Being somewhat acquainted with natural philosophy, which
teaches that air which does not support combustion cannot
support animal life, I am puzzled at the apparent contradic-
tion. What could have been the cause of it? I cannot
entertain the opinion that it was carbonic acid gas.”



REMOVAL OF OIL FROM WOOL.

This method of separating oils, fats, and resins, from the
solid substances with which they are mechanically combined
has been heretofore in use for the purpose of removing the
animal oil from wool, and also for the purpose of cleansing
and restoring to use those portions of fleeces which have
been made unavailable by marking the sheep with tar or
other resinous material. It has been employed for supple-
menting the mechanical process of separating oil from seeds
or olives by operating on the solidified residues which are
known under the name of oil cake, mare, etc. At the Inter-
national Exposition of 1862, Mr. E. Deiss, of Paris, exhibited
specimens of superior oils extracted in this manner from the
mare of olives, - Mr. Payen, in his report on that exposition,
has described the process as originally applied successfully
to the cleansing of wool by Mr. Moison, of Mouy, Depart-
ment of the Oise, in France; and as this process illustrates
the principle of the operation in other cases, though the de-
tails may be different, Dr. Barnard, in his report; gives it in
abridged form.

It is to be observed,in the first place, that the case of wool
presents a difficulty, which is not encountered when the ob-
ject in view is only to obtain tke oil which the substance op-
erated on happens to contain. :

The wool itself is in this case the important material, and
the value of the oil separated from it is a trifle of secondary
consequence. In the original experiments the point of diffi-
culty in the practical problem was found to be how to expel
the bisulphide from the wool after the operation of solution
had been completed, without injury to the wool itgelf. Too
great heat, in whatever manner applied, was found to have
the effect of hardening the fibers, making them cohere, and
giving them a tinge of a yellowish brown color, which was
variable in intensity according as the material had been a
longer or shorter time in contact with the fatty matters re-
moved. The mere volatilization of the bisulphide was effec-
ted without difficulty. It sufficed for this to introduce, into
the vessel containing the material to be operated on, either
boiling water or steam; but the injurious effects above de-
scribed invariably followed. Mr. Moison discovered at length
that with proper arrangements a current of air heated to a
temperature considerably below that of boiling water, 70° or
80°C==160° to 175° F., would remove the liquid entirely, and
leave the fiber of the wool wholly uninjured.

The apparatus employed in conducting this pro-
cess is shown in the engraving. The wool to sub-
jected to the operation isintroduced into a cast iron
cylinder, A, surrounded by a jacket into which
steam may be conducted when it is necessary to
raise the temperature. One hundred kilogrammes,
say two hundred and fourteen pounds, of wool are
placed in this cylinder at once.

There is within the cylindera false bottom per-
forated with numerous holes, with a small free
space beneath it. Upon the top of the wool is placed
acircularfollower or compressor, fitting the interior
of the cylinder, and perforated also with holes like
the false bottom. Three rods connected with this
follower pass through stuffing boxes in the lid, and
may be driven downward by means of fixed screw
nuts, the rods having screw threads cut upon their
prolongations above the cylinder. The object of
this arrangement is to compress the wool to a cer-
tain extent, since the success of the operation is
always most satisfactory when the mass of the ma-
terial is reduced in advance to about one half its
original volume.

The lid is secured air tight by means of bolts and screws,
a leaden washer being introduced into the joint. Matters
being thus prepared, liquid bisulphide of carbon is thrown
into the cylinder beneath the false bottom by means of a
forcing pump, C, which draws the liquid from a reservoir, D.
This liquid rises through the perforations and completely
immerses the confined wool, reaching at length a point above
the perforated follower, where it finds a lateral overflow
tube. This conducts it into the still or alembic B. Here
the bisulphide is volatilized by the heat of steam, which is
introduced into the double bottom of the vessel and also in-
to the midst of the liquid mass itself by means of a spiral
tube within the alembic, not shown in the figure. When the
process is complete and the oil in the alembic is entirely free
from the bisulphide, the stopcock beneath permits to with-
draw the product. Before this is done, however, steam is in-
troduced into tho mags of tho impurc oil by means of a sce-
ond spiral tube, which is also not shown, and which is per-
forated with numerous holes. The design and the effect of
this part of the process is to remove the last traces of the
solvent.

The vapor of the bisulphide is conducted from the alembic
to the refrigerator J, where it is condensed in the spiral L,
and is finally returned to the reservoir D.

There is a stopcock in the overflow tube which leads from
A to B, through which may be withdrawn at any time a few
drops of the liquid passing through the tube. When the
specimen thus withdrawn, on evaporation upon glass, leaves
no trace of oil or other residuum, the operation of the pump
C, may be suspended. Fora short distance, this tube is of
glass for the purpose of enabling the attendant to observe
the color of the passing liquid.

The process of solution being complete, communication
with C, is cut off by means of a stopcock, and two other stop-
cocks are opened. One of these permits the liquid, in A, to
descend through the spiral H, to the reservoir D. The other
allows air to be introduced into the upper part of A by means
of the double acting piston blower, E. The air, as the figure
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shows, may be drawn from D ; but the stop cock beneath E
is a three way cock, and it allows the supply to be taken
also from the atmosphere. In passing from E to A, the air
is conducted through the jacketed tube, M, and steam is in-
troduced into the jacket to heat it to a degree sufficient to
complete the volatilization of the bisulphide in A. But the
first part of this operation, which consists in the mechanical
expulsion-of the bulk of theliquid in A, may be conducted
withoutheat. The cock in the tube leading from A to H is
a three way cock, as well as that beneath E. At the close of
the operation, the air blown through may be discharged into
the atmosphere without passing through H. In that case it
is conducted, by a long tube not shown, out of the building,
in order that any disagreeable odor which may accompany it
may not annoy the attendants. The two spiral tubes, H and
L, pass out of the refrigerator J, before entering the reser-
voir D. At these points they are provided with small
stopcocks not shown, to permit the examination of the sub-
stances passing through them. Into each of these tubes,
also, as into the one leading from A to the alembic, is intro-
duced a short glass tube as a part of its length, so that the
interior of any one of them may be inspected.

There remains one additional portion of the apparatus to
be mentioned, which is the gasometer G. While the process
is proceeding without any communication with the atmos-
phere, the volume of the confined air may vary with the tem
perature, or with the compression in A, and the volatilization
of the bisulphide will also add something to the bulk of the
aeriform mass. The gasometer, which may be as represent-
ed of the bellows form, or may be the ordinary bell and
cistern, will serve to keep the capacity of the apparatus
properly adjusted to the varying volume of the contents.

The boiling point of the bisulphide of carbon is 48°C=118°
F. 1If the air introduced into A is therefore heated to 70° or
80° C., the volatilization will be rapid; and this temperature
does not effect injuriously either the structure or the color of
the wool,

A considerable economical advantage is obtained by this
process, in the mere recovery to use of considerable quanti-
ties of wool which have been ruined by the pitch employed
in marking. The animal oil separated has also some value.

But the same process employed to dissolve the oils con-
tained in the strippings of machine cards in factories, which
amounts to one third of the entire weight, is the source of a
congiderable saving. This oil is what has been added in

previous stages of the manufacture ; and, after being thus re-
covered, it may be used again.

The wool which has been freed from oil by the process
above described, on being subjected to the operation of the
picking and beating machines preliminary to carding, yields
a large proportion of fine fragments, or what may be called
wool dust, said by Mr. Payen to amount to forty-two per

This is valuable as a fertilizer in
Under former

cent of the total weight.
in agriculture, and is so turned to account.
modes of treatment, it was a total loss.

But the application of the process above described has
been more recently extended to a great variety of purposes.
Thus, when the pitchy glycerin deposits formed during the
saponification with sulphuric acid—which is made a prelimi-
nary to the distillation of fatty bodies—are acted upon by
the bisulphide, they yield a considerable quantity of stearin
amounting to eighteen or twenty per cent of their weight.
The wastce grease of the kitchen, the exudations which take
place from the axles of vehicles or the journal boxes of ma-
chinery, and all similar forms of oils and fats, contaminated
by impurities which, though they form but a small part of
the weight, destroy entirely the value, are completely re-
stored by this process, which recovers the valuable portion,
and leaves the impurities behind. Rags, swabs, and fibrous
materials of any kind, which have been employed in clean-
ing machinery or the parts of locomotives which it is neces-
sary to oil, soon become saturated to such an extent that
they are commonly thrown agide as useless; but these give
up a large amount of oil to the solvent employed in the new
process, which is in itself a gain; and the process also gives
to the rags themselves a value which they had lost, since it
permits them to be reemployed for the same purposes as
before, or to be used in the manufacture of paper.

In the direct extraction of wax by pressure,there is left
in the solid residue a proportion of twenty per cent of valua-
ble material which may be recovered by solution in bisul
phide of carbon. This does not render the residue unfit for
use as a fertilizer (the purpose to which it is commonly ap-
plied), but rather improves it. Sawdust, which has been
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used for the filtration of oils purified by sulphuric acid,

yields to this process fifteen or eighteen per cent of its
weight. The acid impurities separated from oils in the pro-
cess of purification by agitation with a small proportion of
sulphuric acid, furnish by proper treatment with bisulphide
of carbon half their weight of pure oil.

Bones of animals obtained from shambles, from the
streets, from kitchens, and from various other sources, are
used to the extent of many millions pounds aunually in
every country, for the manufactures of glue and of animal
charcoal. These are usually to some extent exhausted of
their oils by boiling, before being used in the manufactures
for which they are intended; but the boiling separates only
six or seven per cent, while the bisulphide process extracts
ten or eleven, The oil cakes, which are formed in the me-
chanical process of the expression of oils from seeds of va-
rious kinds, furnish, as mentioned above, a large proportion
of oil which the press has left behind. These cakes are
sometimes broken up, reduced to powder, and pressed again
with the aid of heat. But the labor of the second compres-
sion is greater than that of the first, and the product is less,
while it still leaves the residue unexhausted. The cakes
'have a value as food for animals. It was at first supposed
that the complete removal of their oil would injure them for
this use, but experience has shown this impression to be an
error. Itis asserted by Messrs. Schlinck and Rutsch, the
exhibitors, to have been fully prowed by experimentson a
large scale already made, that in regard to the production of
milk, butter, and flesh, the residua from which the oil has
been thoroughly extracted are far superior to the pressed
cakes, and that they retain their good qualities as food for
animals though kept long in store.

The compacted masses, left in the extraction of tallow or
lard by pressure, furnish twenty per cent additional when
treated with bisulphide of carbon. The residue from the
compression of cacao gives a similar increase of product on
similar treatment. Finally, the marc of olives, as exempli-
fied in the exposition of Mr. Deiss, furnishes quantities of
excellent oil, which the press fails to separate.

The peculiarity of the industry of, Messrs. Schlinck and
Rutsch is that they do not take the trouble to use the com-
pression process at all in their treatment of the oleaginous
seeds from which their oils are obtained ; that is to say, they
donot first extract a portion of the oil by pressure, and then

subject the residuum to the action of the solvent,as has
been done by others before them.
—— @
Cleaning Watches and Clocks,

This invention consists in immersing the “ move-.
ments” of clocks and watches in naphtha or some
equivalent volatile liquid, and exposing them to
heated air, thereby, itis claimed, saving much time
and expense.

The inventor thus describes his process: “ In
carrying out my invention anl discovery, I in the
first place take the “movement” of the watch or
the clock from its case; andin case the watch has &
“dust-proof cap,” that also is removed, so that the
liquid will have a free circulation through the
works. Inow hold the movement with a pair of
pliers or other instrument, and immerse it in pure
naphtha or other pure volatile liquid of a similar
nature. While the movement is immersed it is
moved about or twirled in the liquid, so that all
parts will be exposed to its action, and so that the
liquid will passrapidly through the works, and wash
the dust and clean away the old oil. This opera-
tion is completed in a few minutes, after which the move-
ment is exposed to air heated to a temperature a little above
that of the surrounding atmosphere.

The evaporation of the naphtha or other volatile liquid is
so rapid, after the movement is taken from it, that, unless it
is exposed to artificial heat, the moisture of the common at-
mosphere will be condensed upon it, giving it the appearance
of “sweating.” From this higher temperature, the move-
ment is cooled down gradually to that of the surrounding
atmosphere. The pivots or frictional points are touched with
lubricating oil, and the work is done.

The whole process necessarily occupies not more than six
or eight minutes of time. The result is satisfactory in every
particular, as frequent experiments have proved, while the
actual cost is almost nothing when compared with the price
ordinarily charged for cleaning watches and clocks. No ta-
king to pieces and brushing can make the parts more per
fectly clean and bright than my process.”

Mr. William W. Thompson, of Smithville, Ga., has just
patented this invention through the Scientific American Pat-
ent Agency.

—_————l e D

BLEACHING.—The residues from the manufacture of chlo-
rine, consisting chiefly of chloride of manganese, are treated
with chalk to precipitate the iron; after separating the li-
quid from this precipitate by decantation, the manganese is
precipitated as sesqui-oxide by lime. This last, by heating
with soda in a current of air, gives the green manganate of
soda. The mass contains 50 to 60 per cent of pure mangan-~
ate. On mixing it with sulphate of magnesia and adding
water, a solution of permanganate is obtained. The principle
on which the bleaching depends is the deoxidation of the
permanganate in contact with the coloring matters accompa-
nying vegetable or animal fibers. A deposit of oxide of man-
ganese is formed on the goods, which, by the action of sul-
phurous acid, is converted into sulphate of the protoxide, and
may be washed out, leaving the goods white. The sulphur-
ous acid is prepared by heating dry copperas with sulphur to

a low red heat.—Tessie du Motay.
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WROUGHT IRON AND STEEL POSTS.

The accompanying engravings show the construction of a
wrought iron or steel post, for which a patent has just been
obtained by W. A. Gunn, of Lexington, Ky., through the
Scientific American Patent Agency. It is intended to take
the place of cast iron columns, and box, cylindrical, and other
forms of posts, chords for bridges,and columns for build-
ings, for which it is claimed to be a very economical device.

It consists simply of three I beams united in the form of

the letter H. The inventor claims for it the following ad-
vantages: Allthe material is useful to sustain the weight,no
loss being incurred to obtain stiffness; the component parts
of the post, being among the most rigid forms of wrought
iron, may be regarded as perfectly stiff for longer distances
than the parts of boxes or columns, and hence less riveting
is required than in others, less cutting of the material, less
labor, and less weakening of the post, so that, it is claimed,
one fourth the rivets used in the ordinary forms will be suf-
ficient in thbis; as a post yields by flexure, it is strong in
proportion to its ability to sustain a cross strain; the I beam
being considered the strongest form to resist a cross strain,
and this post being really an I beam in both directions, the
inventor adopts it as adapted to this purpose; it will also, on
this account, be useful for girders and bridge chords; the
riveting, being on theinterior part of the post, weakens it less
thanwhenon the exterior part; it is also adapted to the parts
of bridges which may be subjected to tension as well as
compression ; as different sizes of beams may be used at will,
the dimensions of posts may be easily graduated to any size
required; the parts being quite a common form of iron, no
special machinery is required for their construction; the
whole surface is exposed and can be painted readily, while
hollow posts are liable to be injured by rust on the inner sur-
faces.

In the engravings, A, B,and C represent I bars or beams of
wrought iron or stecl. The bars, A and C, are placed with
their sides against the edges of the bar, B, and are riveted as
shown, the rivets passing through the flanges of B, and
through the webs or bodies of A and C. The rivets are not
placed opposite each other in the different bars, and, asabove
stated, are placed further apart than in ordinary beams.

Patented January 2, 1872. For further particulars, address
the patentee as above,

et} D e
Elevators for Private Houses,

This is a small, light, cheap, and economical elevator,
principally adapted for use in private houses, the ¢ cage” or
“car” of which is constructed of wire, the elliptical shape
being preferred, and attached and detached at pleasure, by
suitable means, to an up and down, continuously moving,
endless chain.

The chain passes around pulleys at the top and bottom of
the passage, and is propelled by a motive power competent
topull up and down about one half the maximum weight
proposed to be elevated or lowered. The cage is guided up
and down by a suitable number of wire rods or ribs, which
press outward against the guides, in which are gaged suita-
ble slots for retaining the rods.

The counterpoises are so attached as to pull against the
weight, which causes the ribs of the sides to spring inward,
away from the guides, so as to move freely up and down.
Whenever disconnected, the ribs of the cage spring outward
and bind against the guides, the friction bei ‘g increased, if
necessary, by short bends in the rims at the top, which, when
not pulled by the counterpoises, will enter notches cut at
the back of the slots. One of the ribs has a bend or two to
catch in notches in that guide which is between the up and

down running parts of the chain, and has a hook on each
side, so that by springing the rib inward and sidewise a
hook will catch in the chain, and the rib will be releaged
from the guide.

The hook on one side will, at pleasure, catch on that part
of the chain running upward and thus pull the cage up; or
the other hook, at pleasure, will catch on the down running
part of the chain and pull against the counterpoises and
lower the cage. There is on each side of the rib an eccen-
tric button, held in one position by suitable springs; by pull-
ing properly attached cords or wires the buttons are turned
so that either one, at will, will pass behind the rib, and first
press it inward and then sidewise until the hook catches the
chain on the opposite side; by turning the other button,
it will be released, and the rim will then fly back into posi-
tion and hold the cage stationary. There are suitable pro-
jections arranged—one at the top, the other at the bottom—
which will catch upon a button and release the rib which is
attached to the chain, and prevent the cage from being
pulled against the ends of the passage way. If the chain
should break, the hook being released will allow the rib to
fly back into its normal position and hold the car stationary.

Although an endless continuously moving chain is em-
ployed, the inventor does not limit himself to it, for it may, at
pleasure, be varied, and the cage be moved in both directions
by one part; or a chain winding on and off drums at each
end of the way, and having reversible driving gear, will be
applicable to the apparatus without any material change of
the latter.

Mr. James D. Warner, of Brooklyn, N. Y., is the patentee
of this invention.

D>
ALBERT'S METHOD OF SECURING FLAG HALYARDS,

Flags are used in the aggregate not more than one month
in twelve, yet,in the usual way of securing halyards, they are
subjected to constant strains during wet weather, and are
whipped by the winds in dry weather, so that they are worn
fully as much when out of use as when employed. On the fer-

ryboats, they are usually wound spirally
about the pole, forming by their attrition
a stripe where the paint is worn away,
making the staff appear like a veritable
barber’s pole. When flags are used on
buildings, the halyards are usually wound
so tight on the cleats that when wet they
are either parted, stranded, or weakened
by the contraction of the rope, and are
unable to support the flag when again
hoisted. To repair and readjust them re-
quires some one to climb the flagstaff, a
kind of operation for which few are fitted
except telegraph pole climbers, who, with
their artificial spurs, mar the pole and in-
jure its beauty. Now, by the invention
illustrated in the accompanying engrav-
ing, all these evils and inconveniences
may be avoided, and the halyards, which
are the most expensive kind of rope of
equal weight used on shipboard, may be
preserved for a long time in perfect order,
and at all times ready for use.

The invention consists of three pieces,
namely,a bent bar havinga footstep which
is attached by three screws to the flag-
staff, or having this part modified in form
so as to be conveniently seized to the
backstays on shipboard, a traveller or
weight which slides up and down on the
vertical part of the bent rod aforesaid,
and, third, a fair.leader, which keeps the
bite of the halyards separate in all
weathers and prevents them from whip-
ping the mast. When the flag is up, the
halyard is belayed to the cleat. When
the flag is down, it is belayed to the
traveller.

The traveller has a belaying pin to
which the halyard is belayed, as shown,
the pin being wound with tarred cord to
prevent wear of the rope, as is also the
fairleader. This simple and common
sense invention can be applied at small
expense, and would, if employed, save
much money and trouble to the users of
flags.

The invention was patented September
26th, 1871, by Captain William Albert,
an old sea captain, who has learned by
experience the value of a better method
of securing halyards than existed before
his ingenuity supplied the deficiency.

Further information may be obtained by addressing
Capt. James Borland & Co., Ship Chandlery, No. 53 South

street, New York.
_————n e —

SULPHIDE OF BIsMUTH.—Bismuth, in the presence of or in
combination with sulphur, yields a beautiful red coating,
when passed before the blowpipe on:a large piece of charcoal,
upon the addition of a little pulverized iodide of potassium.
A finely pulverized wixture of equal parts of sulphur and
iodide of potassium is best kept for such purpose and makes
an excellent test material for bismuth. In making these in-
vestigations, V. Kobell met a green mineral which occurs
associated with joseite at St: José di Madureira, Brazil, and
which proved to be bismuthite, not previously noticed at that
locality.

'
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‘unbearable to the eye.

THE PHOSPHORIC LIGHT.

The apparatus consists of an iron vessel, A, into which
sticks of phosphorus are introduced. That used at the Mun-
chester Photographic Society’s meeting was five inches in its
largest diameter and three and a half inches in depth, having
a capacity of twenty-eight fluid ounces. This vessel is fitted
with an iron cover of substantial thickness, ground so as to fit
air tight to it, and secured in its place, when required, by a
cross bar inside, fastened with a bolt and nut. Three other
holes are also bored through this cover, as seen in Fig. 2, that
marked No. 1 being half an inch in diameter, and having a
piece of brass tube about an inch long screwed into it, with a
narrower tube ingide. This is the jet through which the
phosphorus vapors issue, and the smaller tube conveys the
oxygen required to supply the flame, the oxygen passing
through the tube, entering the hole 2, and being conveyed,
as seen in Fig. 1, through the vessel, A, containing the phos-
phorus, up through the middle of the jet at which the phos-
phorus vapors are burned. Itisindispensably necessary that

Fia. 1. Fia. 2.

the oxygen should not escape into the vessel, A; for, if it did
combustion would take place in the vessel itself, and
would probably lead to an accident. The other hole, 3, is for
occasional use, and is fitted with a pipe for the introduction
of common coal gas under such circumstances as will be
hereafter mentioned. The vessel, A, is placed upon a stand
over a large Bunsen burner, and with it is enclosed in a capa-
cious lantern, furnished with plain glass front, and with sil-
vered reflectors behind. The lantern is also supplied with a
chimney communicating with the outer air, and having a gas
burner inside it to produce a strong up draft before commenc-
ing to experiment.

When all is arranged, three or four ounces of the element
phosphorus are thrown into the chamber, A, and the lid
screwed down. The apparatus is then placed in the lantern,
and the Bunsen burner beneath it is lichted. The phospho-
rus inside soon melts and inflames, burning until the oxygen
in the chamber is consumed, and causing the emission, at
the jet, of a small quantity of white smoke (phosphoric anhy-
dride). After a while ebullition takes place, and bright
flashes of flame spontaneously appear at the nozzle. If the
heat be sufficiently applied, the flame becomes continuous,
and extends in hight in proportion to the rapidity with which
the gaseous phosphorus is evolved, burning with consider-
able brightness. If, however, sufficient heat be now applied
to make the flame quite continuous, and a current of com-
mon coal gas be passed directly into the chamber through
hole 8, this gas and the phosphorus become associated
together, and burn at the jet with a brilliant flame entirely
under the control of the experimenter. When the experi-
ment was performed before the Manchester Photographic
Society, this flame varied between fifteen and twenty inches in
hight; and upon the introduction of the oxygen, its bright-
ness became so greatly augmented as to render it almost
The readers of this journal may
judge for themselves whether or no a room is not brilliantly
illuminated by a flame eighteen inches in length, and so
bright throughout the whole of that eighteen inches as to he
almost unbearable to the aight. When the writer says the
illumination of a room by this light is far greater than is
possible by a single oxyhydrogen light as ordinarily employed,
he is not making any idle boast of one inflated with his
own idea, but is simply stating what was proved to be the
fact at the most numerously attended ordinary meeting ever
held by the Manchester Photographic Society.

In making use of the apparatus here described, the writer
found it convenient to have all his taps near together, as
shown in the diagram, so that, without moving about, it would
be possible to increase or diminish the heat beneath the
phosphorus chamber, accelerate or lessen the draft in the
chimney, augment or suppress the supply of hydrogen to
the chamber, and add to or take from the quantity of oxy
gen introduced into the flame.

‘What efforts have been made for the commercial introduc-
tion of the phosphoric light have, thus far, been unavailing,
because of the strong prejudices which are entertained
against the use of phosphorus. It is true, an accident with
this substance might prove a very disastrous affair, as acci-
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dents with gunpowder and steam have proved; but gunpow
der, steam, and phosphorus, may all be used, in suitable
appliances and with ordinary care, with a very small amount
of fear of any mischance.—British Journal of Photography.

Goryespondence.

The Editors are not responsible 7or the opinions expressed by their Cor-
respondents.

Condition of the Models at the Patent Office.
To the Editor of the Scientific Americon :

Permit me to call your attention to the condition of the
m>dels in the Patent Office. For want of room to properly
store them, these modely, in many instances, are left around
on the floors, piled on the tops of the cabinets and on each
other on the shelves, so that it is almost impossible to make
an examination of them; many are also broken from this
cause. In some cages, there are bushels of broken pieces of
models, the uses of which can only be guessed at.

The present efficient head of the model room is doing all
that he can in properly arranging and classifying the con-
stantly accumulating models; but with the limited amount
of space at his disposal it is impossible to do all that should
be done. Some space has been made by disposing of parts
of the rejected models, and also by placing small shelves be-
tween those already in the cabinets, but in many instances
these shelves hide the models and interfere with their proper
examination, thus neces-itating a frequent handling where
sight alone would be sufficient but for the second set of
of shelves. Even with the most careful handling, models
are frequently broken.

To remedy this, two things must be done immediately.
More room must be provided, and the models dispensed with
in all new applications not absolutely requiring them to ex-
plain the in~ention sought to be patented. To continue the
present system, a new set of model halls as large as those
now used would be rzquired every seven years at the pre-
sent rate of accumulation, which amounts to about twenty
thousand annually. At this rate, without counting any in-
crease in the number of patents granted, the number of mo-
dels now in the office would be doubled in the period men-
tioned. You can thus see the nevessity of some immediate
change. )

Some additional space might be obtained by building
more galleries on the top of the cases in the north and wes:
halls, which could be lighted through the roof. This would
help for a year or two, but sooner or later the present sys-
tem will have to be abandoned — useful as it is to point out
what has already been done—and so prevent inventors from
wasting their time, money and talents on machines that are
already patented by others.

In every case where the model is dispensed with, as pro-
posed, the applicant should be required to furnish drawings
in perspective, where the case could be properly illustrated
in this manner, a copy of which, at the patentee’s expense,
should be mounted on card board and varnished, and placed
with its appropriate class in the model cabinets. Such a
drawing would last a long time, and should it be defaced or
worn by handling, it could be easily replaced by one of the
photo-lithographs issued with the patents. The necessity for
perspective exists in the fact that a majority of non-profes-
sional people cannot readily understand a mechanical draw-
ing.

zIJI‘I some such system as this is adopted at once, it will be
comparatively easy to find room for the models of such ap-
plications as absclutely require them for the proper illus-
tration of the invention; but under the presént style of pro-
ceeding, the halls are being filled with a large number of mo-
dels of devices that drawings would show just as well, with.
out taking up a tithe of the room, and at the same time save
inventors the difference between the cost of the drawings
and models.

The present Commissioner has been too short a time in
his office, or to» busily employed in his other duties, to ap-
preciate the difficulties caused by the present limited space
in the model halls; and I, therefore,appeal to you, as “ the
power behind thz2 throne” and the special guardian of the
rights of inventors, to see that some remedy is applied im-
mediately.

There are now about seven hundred and fifty thousand
dollars in the Treasury belonging to the Patent’ Office, nearly
all of which has been taken from poor inventors who could
ill spare it; and the least that should be done is to provide
sufficient room, for the models that applicants are compelled
to furnish, and to so arrange them that they shall be readily
accessible for examination; and if space cannot be found,
then the inventor should not be required to goto the expense
of a model which the Patent Office cannot find room properly
to exhibit.

‘Washington, D. C. INVENTOR.

-
Expose of the Tricks of the Davenport Brothers.

To the Editor of the Scientific American :

AsDr. Vander Weyde has finished what he considers to be
an expose of the Davenport Brothers, 1 submit for the con
sideration of your readers a totally different view of the
matter: they can judge who is right.

The Davenport Brothers do not depend on their ability to
untie the cords with which they are bound; in almost every
case, this would be impossible for them to accomplish in time
to ~atisfy the spectators. A statement of what I have wit
nessed will serve to illustrate and prove what I assert. I
have seen the brothers tied by experts, with such a number
of ropes and complexity of knots, all drawn a~ forcibly as a
strong man could pull them, that it would have taken at
least thirty minutes for the most dexterous manipulator to

have loosened one hand, the knots of the ropes on the wrists
and legs being gealed with wax. In five seconds by the
watch, after the doors were closed, a naked arm and hand
were projected from the hole in the middle door, grasping a
large bell and ringing it. The doors were opened upon the
indrawing of the hand, and the fastenings on both wrists
and legs examined critically and foun? to be secure, and the
seals unbroken. The fact is they perform all of their tricks
with free hands and at the same time do not untie a sin-
gle knot. Dr. Vander Weyde says that the smallness of
their hands aids them to undo the fastenings; this is true,
but not in the way the Doctor understands it. They have
false hands and wrists these are made "of gum, and so
closely resemble nature, both in form and color, as to mis-
lead all who are not expecting deception in that way; the
feeble light in which they perform their tricks assists to se-
cure them from detection. The wrists of these counterfeit
coverings extend up the arm a sufficient distance to be cov-
ered by the sleeve of the shirt, and have flat hoops or rings
of thin sheet metal embedded in the substance of which are
composed, so as to keep them open and prevent a collapse
under the pressure of the cords. These counterfeit hands
and wrists are of ordinary size, and yet are large enough to
permit of the ready insertion, or removal of the hands of
the Davenports, owing to the remarkable slimness of their
natural members. The position in which the hands are
placed, and the tying of the ropes on the under side of the
seat after they are passed through the holes made for their
reception, aid greatly in keeping them in proper position for
the easy insertion of the hands. The coat sleeves above the
wrists are padded to make the arm of a relative size in pro-
portion to the hands. In the trick of exhibiting five arms and
hands at one time extending out of the window in the cabinet,
they employ four counterfeits made of thin gum, capable of
being inflated, the fifth and smaller one being one of their
own arms. They do not open the door after this perform-
ance until they have had time to exhaust the "air out of the
frauds, and roll up and deposit them in their coat pockets.
In regard to freeing themselves of the fastenings, they sim.
ply cut th- cords off; others of a proper length are produced
from their capacious pockets to throw on the floor; the cut
fragments are put safely away in those same pockets. A
moment’s reflection will convince any one that it is simply
impossible for the Davenports to endure, for three fourths of
an hour, the torture of tightly knotted cords upon their
naked wrists; try it for five minutes and see if it will not
convince you of the truth of my demonstration.
Harrisburg, Penn. WM. P. PATTON.
st D D - Qe
C. W. Williams on Coal and Smoke.

1o the Editor of the Scientific American :

Is Mr. Charles Wye Williams the latest and best authority
upon the consumption of coals and the prevention of smoke?
I have read his book, and he seems to make these remarka-
ble ponts:

1st. That the prevention of smoke is impossible. He enters
into very learned statements and calculations, which, as he
leaves them, condemns us poor inhabitants of bituminous re-
gions to the unrelieved prospect of endless carbonization—in
beirg lined inside and outside with smoke.

2d. He learnedly thinks he shows that smoke isn’t worth
much, and that its prevention wouldn’t be much of a saving.

3d. He states that Mr. Charles Wye Williams has invented
the only useful mode of approximating the prevention of
smoke; and that any other invention shows either that the
inventor deceived himself, or intended to deceive others, that
ig, is either a knave or a fool. ’

The arguments of the book do not seem, to the present
writer, satisfactory ; and its tone savors more of magisterial
self conceit, than of that humility which science, like every
other great subject, ought to engender in minds above medi-
ocrity.

Is there not a better book on the subject? B. F.

[‘The criticisms of our correspondent upon C. W, Williams’
works are not without foundation, whether relating to matter
or manner. That author’s views contain, in our opinion, so
much admixture of error, that he is hardly entitled to be
styled an authority in the strictest sense of the term. As
our old readers are well aware, we have had occasion to dif-
fer from Mr. Williams in many points besides the ones enu-
merated.—ED.

- a—
Mississippi Bridge at Rock Island.
To the Editor of the Scientific American :

The new iron bridge over the Mississippi river, from Rock
island to the city of Davenport, is being hastened to comple-
tion, and will be ready for travel in about six weeks, It is
a Whipple truss bridge, and is built to accommodate
wagons, with a foot way below and a railroad overhead.

The bridge consists of five spans and a draw; the spans
vary from 200 to 210 feet in length, and weigh six tuns to
the linear foot. The draw span is the longest on the Missis-
sippi .iver, and the heaviest in America; it is 366 feet in
length, and weighs 871,784 pounds. The draw is built in re-
verse way of the fixed spans, that is, the Whipple truss is in
verted, bringing the top chord into tension, and the bottom
chord into compression, and carrying the entire strain from
the ends to the center or main posts. In the fixed spans, the
strain is transmitt.:d from the bottom of the posts to the top
chords by means of the tie bars. This throws the top chord
into compression,

The turntable, on which the draw span rests, is indeed a
novel affa’r, and is the invention of C. Shaler Smith, Presi-
dent and Chief Engineer of the Baltimore Bridge Company.
The bed circle, which is 32 feet in diameter, with a 12 inch
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upper surface, and weighs 36 tuns, rests on the pivot pier.
The top surface is beveled, the inner side being the highest.
iThe rotary table, five feet in depth, and resting on 36 cast
iron wheels 30 inchesin diameter, is placed on the bed circle,
the 36 wheels resting on the beveled face of the circle. Each
wheel, which has a 12 inch face, is beveled, the outer side
having the greatest diameter. Thus each wheei, from its
formation, tends to travel in a segment of a circle,and aveids
the tendency, which square faced wheels have, to travel on
a tangent. From the center of each of the above wheels
runs a rod to the center pin, which is 32 inches high, with a
base four feet in diameter, which pin is mounted on the ra-
dial center of the masonry. The rotary power is not yet fin-
ished, but will consist of an iron reservoir containing about
three barrols of pure glycerin, which will flow into four hy-
draulic pumps worked by a steam engine. The glycerin
will be forced by the pumps into two large rams on each
side of the center of the draw span. An iron cable will be
led from the plunger of each ram one quarter around the
circle, and there made fast to an iron eye let into the mason-
ry. Tho machinery is so arranged that, while one ram winds
in on its cable, the other will be laying outits cable, ready
to pull in, or when it is desired, to reverse the motion of the
draw.

This huge draw was recently swung into position for the
first time, the united muscular power of twelve or fifteen men
being amply sufficient therefor. Three personsonly had the
honor of being on the draw while 1t was making its first
swing, one of whom was your correspondent,

Davenport, Iowa. LUxeE COPPERTON.

[For the Scwut.I; American.)
VARIANCE BET WEEN HYDROSTATIC AND STEAM
PRESSURE IN BOILERS.,

The hydrostatic force is the only force present in applying
the water test to ascertain the strength of steam boilers.
But, if heat be applied to a boiler to generate steam, two
constant forces are present:

1st, the expansive force of steam, and 2d, differential ex-
pansion.

Besides these, two inconstant forces: 1st, repulsion of
the water from the metal, and 2d, dissociation of the
water arising from expulsion of the air by continual ebulli--
tion, sometimes 1-ake their appearance.

If the drift pin has been used, the damage it has done will
be increased by heat.

One or more of these forces, combined with the expausive
force of steam, b-comes irresistible ; and when in operation to
that extent detracts from the possibility of working steam at
the pressure of the previous hydrostatic test. The presence of
these additional forcesin a steam boiler is clearly attributable
to extraneous causes, and not to any destructive but hidden
agency inherent in steam. For, while no force will rebel at a
violation of its laws sooner than steam, yet its controllability in
conformity with its laws is not exceeded by that of any other
active force. In proof of this, we find that when steam has
been generated in one boiler and forced into a second one, it
requires a greater steam pressure than water pressure to
rupture the one containing steam only, owing to its greater
fluidity and elasticity.

Further proof, of its controllability and even harmlessness
when isolated, is seen in its easy confinement in every vari-
ety of vessel and under varying circumstances, extending
even to rubber hose at high pressure. The thinness of a
plate capable of confining isolated steam is surprising.

On comparison of two boilers tested, the one by water
pressure and the other by steam forced into it, their condi-
tions will be found to be the same in kind,and different only
in degree of temperature. Every part of each being of uni-
form temperature, the force of differential expansion is ab-
sent from both. The plates not b ing heatedabove 600°, the
point of maximum vaporization, the force of repulsion is ab-
sent from both ; therefore the only remaining force left isthe
steam pressure in the one cage and the water pressure in the
other. The behavior of steam, isolated in one boiler, being
ideantical, then, with that of water isolated in anothe*, and
the two being convertible, the one into the other, according
to temperature, it is presumable that there can be no antag-
onisms due to their contact and union in the same boiler en-
gendering other and additional forces besides those above
enumerated.

This inference is fortified by the fact that there is not
known an instance where the forms, in which the elements
of water present themselves, whether in that of gas, vapor,
liquid or solid, manifest any antagonisms, the one to the other,
in any possible combination. To assume therefore that the
contact and union of steam and water in the same boiler can
possilly engender a dangerous force, is not only an assump-
tion without foundation, but is contrary both to reason and
analogy. It appears, therefore, that there are known to ex-
ist in some boilers, besides the expansive force of steam, .
other illegitimate forces which are not resistible by any
strength of material, and are consequently capable of produc-
ing all the phenomena of explosions; and it further appears
that these illegitimate forces cannot be present in thoss boilers
possessing uniformity of temperature not exceeding 600°,
and containing water from which the air has not been ex-
pelled.

The question now arises: Can these conditions be perma-
nently maintained in boilers generating steam ?

No problem in mechanics is more simple. By an applica-
tion of the law of gravity, the water will flow from the cold
end of a boiler (in a properly adjusted pipe) to the hot end,
and the water in the hot end will flow in the barrel of the
boiler to the cold end, thus interchanging places with such
rapidity as to insure a temperature substantially, if not theo
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vetically, uniform. The greater the heat, tlie sreater the
speed of flow. The constant force of differential expansion
being tlius practically obviated, it remains to dispose of the
inconstant force, repulsion. But there can be no repulsion
of the water until the plates are heated above 600°, the point
of maximum vaporization, an excess of which degree of heat
it is well known metal cannot receive while a current of
water is flowing over it.

It follows, therefore,that neither differential expansion
nor repulsion can be present in a boiler having rapid and
perfect longitudinal circulation.

The salutary consequences of this action of water in steam
boilers are not limited to their immeaiate safety only, but
extend to their cleanliness, economy, and efficiency and regu-
larity in generating steam.

The flow of water from the fire box to the cold end of the
boiler will produce a current adequate to sweep into the
mud drum all deposit on the sides and bottom. This mud
drum may be so constructed as to form an eddy, retaining
the sediment while passing the clarified water again to the
fire box.

The efficiency of the steam will be increased by freedom
from priming, which is occasioned by the throw of the water
into the steam pipe, in consequence of the conflict between
the descanding water to take the place of that water which
is ascending with the steam from the bottom. But if
this conflict is avoided by the return of the water to the bot-
tom of the boiler through a different channel, a more quiet
separation and delivery is made of the steam into its pipe
leading to the engines, lessening by that much its tendency
to prime. The violence of this conflict may be ascertained
by measuring the temperature of ebullition at various press-
ures. Ina vacuum it occurs af 98°, at great elevations, as
the top of Mont Blanc, at less than 200°,and, at ordinary lev-
els of atmospheric pressure, at 212°. But in a steam boiler
with a pressure equal to eight or nine atmospheres, the auto-
matic separation of .the steam from the water is not only
more difficult, but the difficulty is magnified by the multi-
tude of tubes and narrow water ways through which both the
ascending and descending columns of water must travel at
the same instant. Hence, when sudden relief from pressure
is given by a supply of steam to the engine, the violence of
the ascending column must occupy the water spaces to the
exclusion of the descending one, with resulting damage,
sometimes greater than that of priming.

The economy is promoted by the maintenance of that tem-
perature most productive of the greatest amount of steam.
This point fluctuates slightly above or below 600°, according
to circumstances. As an increase in the temperature of the
plates, slightly in excess of that figure, say to 800°, will ren-
der them nearly eight times less efficient in the generation of
steam than a temperature of 600°, and as the circulation
of the water will prevent the possibility of their rise in tem-
perature above that of maximum vaporization, it follows
that, in so far as this is effected, the circulation of water in a
boiler, longitudinally, contributes to its economy by utilizing
a heat which otherwise may become a source of disaster.

Again: Regularity of steam cannot be maintained in a
boiler, while a part of the water contained in it (thataround
the fire box) is heated excessively, and another part (that in
the lower legs and lower part of the barrel) has not attained
a temperature above that of fever heat. But, by longitudinal
circulation, all the water having been brought nearly to one
temperature, it is in a condition to yield steam with the
greatest regularity.

It is, moreover, maintained that groovings and corrosions
are impossible in a boiler with longitudinal circulation of
the water sweeping among the superheated steam, which is
their cause.

But the weakest place of a locomotive,and that which firs.
gives way, is the point of union between the flue sheet and
the flues. The difference in the thickness of their materials
exposes them to the greatest strains of contraction from the
chill occasioned by opening the furnace doors. The effect
is visible in the varying shades of color,like that pass-
ing over steel in the act of tempering. But if the heat on
the inside is made constant by the rapid circulation of water
of uniform temperature, the strain of contraction is in a
measure counteracted by diminishing the chill.

There being therefore no force inherent in steam itself, so
far unmanageable as to destroy by sudden violence a boiler
containing aérated water, nor to affect its integrity by grad-
ual deterioration, it appears that the variance Letween the
pressures of water and steam in producing these ruptures is
dueto other disturbing forces, whose presence is wholly pre-
vented by the rapid and perfect longitudinal circulation of
the water. ONSLOW.

—_—>————————
Lecture at Sea by Agassiz,

During the recent outward passage of Professor Agassiz’
exploring ship to St. Thomas, the venerable chief made a
sensation one day by delivering a scientific lecture on the
deck of the vessel. A correspondent of the New York Her-
ald says that a blackboard was improvised, & portion of the
ship’s crew was invited to be present, and a most attentive
audience listened to the Professor’s descriptions of the ani-
mals which they had found living in, on, or about the Gulf
weed.

“ On examining a fresh specimen carefully, it is found to be
a floating colony of animal life. It has inhabitants which
are bound up with it, and depend on continual contact with
it for their very existence. Others, which use it for shel-
ter and protection, are still free to make occasional excur-
sions beyond its limits; ancl still others—suburban residents
—independent in disposition and predatory in character,
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cruise around its borders and descend upon unwary “ car-
pet baggera.” Among the lower classes, the acalephs are
represented by the hydroids, animals living in a commu-
nity, having a common stem, with a central cavity communi-
cating wi h numerous branches. These branches support
little cup like projections, in each of which resides an indi-
vidual of the species.

Each has a mouth in the center, a digestive cavity extend-
ing into the common canal, and a number of radiating tenta-
cles. There are two varieties of the Gulf weed, the narrow
and the broad leaved, and it was noticed that one species of
these hydroids was found only on the narrow variety. It
was the campanularia; and even where, in large masses of
the weed, the two varieties were intermingled and in direct
contact, this species was never found in the other.

The crustacea were well represented by crabs, shrimps,
and lobsters, a great number of species being found, about
half of which are entirely new. It was found that the crabs
were represented by members of the highest order—the de-
capods furnished with five pairs of legs, the anterior being
Better developed than the others, showing that tendency to
differentiation of structure which is characteristic of the
higher groups and reaches its perfection in man. The ear
lier stages of life correspond to the similar stage of society ;
and, as in savage tribes, each man is his own lawyer and
phyzician, builder and architect,so in the lowest animals,
each portion digests and assimilates, respires and contracts.
It is not until we ascend in the scale of creation that we find
separate organs with distinct functions. )

In one of our hauls, we captured a curious instance of the
physical inferiority of the male sex, which generally in-
creases as you descend. It was in the person of the male of
a pipe fish, belonging to a curious genus in which the jaws
are prolonged and surrounded by the integument, forming a
tubular mouth. He was encumbered with a mass of eggs,
which he was compelled to carry around in a sort of abdomi-
nal pocket until they were hatched.

It seems to some so called “ practical” minds that there is
no utility in such investigations, and that such lives can
have no important connection with our vastly superior hu-
man existence. A single, rather trite, but very applicable in-
stance to the contrary may be adduced.

There is a little mollusk—the ¢eredo navalis—which was
at one time the terror of all ship owners. 1t would quietly
and unsuspectedly pierce with thousands of holes the hard-
est timbers. Ships were rendered valueless, docks destroyed,
and at one time all Holland was in consternation at the dis-
covery that the piles of her embankments were bored
through and the country in imminent danger. A distin-
guished naturalist discovered that at certain seasons the fe-
male of this species carries her egos in the folds of her re-
spiratory organs. They remain there until they are fecun-
dated by the milt of the male floating in the water. He also
found that a weak solution of mercury thrown into the water
destroyed the milt and so prevented the fecundation; and
thus, in a few seasons, ship owners were enabled to clear
their docks of this hitherto unconquered marauder.

This is but one of hundreds of cases; but it serves to show
that size is no criterion of importance in the study of zodlogy.

et - PO e
Lasche’s Improvement in Decorative 9il Painting.

Jean Marie Lasche, of Parig, France, has invented and pa-
tented, through the Scientific American Patent Agency, cer
tain improvements in decorative oil painting, the object be-
ing toreplace the painting in oil executed directly on surfa-
ces for buildings, ships, carriages, carpenter’s work, cabinet
work, furniture, ornaments, etc., and also the gilding by a
portable oil painting or gilding already executed, finished,
and dry, which is applied by sheets, strips, or pieces upon
said surfaces by the aid of a sticky varnish or waterproof
cement, The invention con ists in executing, or in other
words, to execute, such painting in oil, either-in plain tones,
imitations of wood, marbles, in ornamental subjects, or the
gilding on tin foil, whereby the work may be performed in
special workshops by skilled workmen, either by hand or by
machinery, in a manufacturing and commercial manner, and
afterward be transported, so as to be used and applied where
it is required, thereby preventing delays, dirt, smell, and all
the annoyances occasioned by the presence of painters in a
dwelling.

The invention also includes the applying of tin foil upon
which oil painting has been executed, or tin foil which has
been gilded, upon surfaces by the aid of a sticky varnish or
waterproof cement, to replace the gilding or the oil paint-
ing of such surfaces. The invention then, is to oil painting
and oil gilding what paper hanging is to fresco painting,
with the great difference and advantage that, while paper
hanging interposes paper (a hygrometric substance) be-
tween the surface and the painting, this system of interpos-
ing tin foil and a waterproof cement between the surfaces
and the painting will protect said surfaces with greater effi-
cacy than ordinary oil painting. The process is as follows:

Tin foil of the greatest thickness — that is to say, foil of
tin or composite metals therewith, which are rolled very
thin and known as tin foil in the trade —is spread evenly
upon a hard and smooth surface, which, by preference, is
slightly moistened to assist in the process of spreading the
tin foil. Upon this tin foil any desired effect of oil painting
is executed, from the plain oil painting in flat tone, to the
most elaborate ornamentation in all its branches; and this
can be done either by hand or by processes of printing, sten-
ciling, through the aid of machinery,in whole or in part, imi-
tation of costly woods, stones and marbles, subjects in flowers,
birds, shells, landscapes, subjects of interior, imitation of

carving as well as plain gilded, ornamental gilding,and a
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combination of gilding and oil painting. In short, anything
which is executed in oil paint may, it is claimed, be executed
upon this tin foil.

The work, when finished, is varnished; and when thor-
oughly dry is removed from the hard surface upon which it
was sheathed. It is then ready to be transported from the
shop, and for that purpose it may be rolled like wall paper.

To apply this portable paint, the surface or object upon
which it is to be placed is coated with a sticky varnish or
hydraulic cement ; the portable paint is cut of the suitable
size and applied, carefully pressing in against the surface or
object, so as to drive away all intervening air. The sheets
may be applied to irregular surfaces, carving, sculpture,
moldings, etc.,as the tin foil and the oil paint and gold
thereon are each very pliable.

-

New Railway Bridge at Albany.

The new railway bridge over the Hudson at Albany, N.
Y., begun in June, 1870, has lately been completed. The
main bridgeis 1,525 feet long from Quay street to Van Rens-
selaer island, and the whole length, including approaches,
2,250 feet. Itis 30 feetinthe clear above low water mark
of 1857. There are two bridges above Van Rensselaer creek,
(the first comprising three spans 62 feet 6 inches each) one
connecting with the New York and Boston railways, and the
other for Troy local trains. The portion of the bridge across
the basin descends three feet from the pier to Quay street,
The trusses in the superstructure are 26 feet apart. All the
tension bars of the bridge are of double refined iron, and it
is calculated that the bridge will stand a load of 6,000 pounds
per lineal foot. exclusive of the weight of the structure, the
strain of which will not exceed one sixth of the breaking
weight. The draw weighs 350 tuns, and is to be worked by
a ten horse power engine placed beneath the roadway.
Clark, Reeves & Co., of the Pheenixville Bridge Works, Phee-
nixville, Pa., were the contractors for the superstructure,

Housatonic River Bridge.

The new iron bridge over the Housatonic river at Strat-
ford, Conn., on the New York and New Haven Railroad, is
completed. This bridge is one of the handsomest in the
State. It was commenced in March, 1871, and has been
pushed, in spite of the cold weather of the early winter, to
completion in a wonderfully bricf time. The bridge is 1,091
feet Tong, 27 feet wide, with two tracks, and the hight of the
iron work is 24 feet. It has five spans. three on the east side
of the draw and two on the west, and the draw is 206 feet
feet long. Five piers and two abutments of solid masonry
support the iron work of the spans; and the hight of the
piers, except the draw pier, is 36 feet 8 inches, they being 7
feet wide at the top and at the bottom. The draw pier is 80
feet wide at the top and 35 at the bottom, and rests upon 427
piles,sawed off by divers, level with the river boitom. Total
cost, about $300,000. The contractors were F. C. Lowthorp,
of Trenton, N. J., patentee; John Beattie, of Stony Creek,
stone work ; S. A, Hammond, of Bridgeport, piling and tim-
ber work, and George Everett, of Allentown, Pa., superin-
tendent of the iron work. The frame work of cast iron came
from Birmingham, Conn., and the tension ross from Trenton,
N.J.

— — P e—— .

Small Articles===The Result to NManu-

facturers,

The advantage of patenting small articles is forcibly il-
lustrated in the success of the Meriden Malleable Iron Co.,
whose works are located at West Meriden, Conn.

They are constantly obtaining patents on small articles of
utility and ornamentation in their line of manufacture and,
however small the improvement, they consider it a paying
investment to incur the trivial expense attending a patent.

Among the last novelties of their production is a very or-
namental drawer pull, made of gilt and ebony or other hard
wood, so constructed that the knob drops down out of the
way when not in use. To the knob or handle, which is
hinged to an ornamental gilt base, is inserted a piece of in-
dia rubber, which prevents the pullknob from defacing the
bureau or furniture, to which it is attached, by constantly
dropping against it. Such handles are more convenient than
ordinary knobs, and their application renders an ordinary
piece of furuiture very attractive.

If manufacturers of all kinds of small wares would de-
vote more siudy and ingenuity in getting up new and origi-
nal designs, like trimmings for harness, wagons, furniture,
household implements, and articles of every kind where it is
possible to display taste, they would be astonished at the in-
creage of {heir business and profits.

— ISP
What one Firm has Done, others may Do.

We will not occupy the space of a page, which we might
fill, with complimentary letters received from our friends
and patrons since thenew year. But the following, from
the manufacturers of the fire extinguishing apparatus il-
lustrated in the last volume, we beg space for. How many’
other manufacturers will take our subscription list and go
among their employees and get subscribers? We pause for
a reply.

MEssrs. MUNN & Co.

Gentlemen: We take pleasure in enclosing you a small list
of subscribers to your valuable paper, with check for the
same. We have ourselves received so much benefit
from the articles published by you, on our system of
gprinklers that we feel it our duty to at least canvass our
building in your behalf. We shall endeavor, as opportuni-
ties occur in the future, to extend our limits and help swell
the list of your subscribers.

Tendering to you the compliments of the season, we are,

Yours truly, HaAvn BROTAERS,

Patenting

Boston, Mass.
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ICE HARVESTING ON THE HUDSON.

It has been estimated that the domestic consumption of
ice in New York, Brooklyn, and vicinity is a tunnage equal
to that of the domestic consumption of coal. Whether this
estimate be too large or too small, it is certain that ice has
become an article of almost as universaldemandas coal. The
comfort, economy, and convenience secured by the use of iceis
so great that it may now be classed as one of the indispensa-
ble articles of city consumption, Its harvest and supply has
grown into an enormous business, which at times assumes
the attitude of a merciless monopoly, and, in the absence of
effective competition, is enriching the companies that con-
duct the business. It has also called into existence the use
of improved appliances for cutting and storing ice, by which
advantage, can be taken in even short seasons, to secure
the quantity needed. It has been proposed to use steam
appliances for cutting the ice, but at present the ice plow
drawn by horses is the principal method employed.

Scientific  Jmevican,

Our engraving shows the way in which the ice is cut
into suitable blocks for storing. In our next issue, we shall
give engravings of the method employed for elevating and
placing the ice in the large buildings employed for its stor-
age.

The harvest this year is late; but if the present cold term
continues during February, there will be no difficulty in se-
curing a crop.

There have been some difficulties, between the employers
and workmen, which have retarded work, but these have
been settled, we believe, and ice of fine quality is now being
rapidly housed. Horse power cutters, steam elevators, and
an army of laborers are busily at work, and the houses will
undoubtedly be filled before the opening of spring.

The ice plow used for cutting the ice is not very unlike
an ordinary plow. For the solitary pointed blade are substi-
tuted several long, sharp prongs or teeth, which act saw
fashion, and are so adjusted that the ice is cut but half
through. When thus cut, the blocks are easily separated
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from each other. The furrows are opened in parallel lines,
giving a surface dimension to the blocks of two and a half
feet by two feet# As the plow passes over a small area, the
men, furnished with long poles terminating in strong iron
hooks for the purpose, haul the blocks to the source of the
canal, where, after twenty-five or thirty blocks are collected,
attachments are made, and another horse tows the blocks to
shore through the channel previously cut. This channel
often extends a mile from the shore, and forms a canal for
the transport of the ice rafts.

While the harvest is going on, the ice field presentsa busy
scene, being dotted all over with-laborers. The work is
often, in short seasons, pursued by moonlight, and pushed
unremittingly to secure the crop before a thaw destroys
it.

When the ice reaches the bank, it is hoisted up inclined
planes and down others, into the storehouses. These, as
well as the methods of hoisting, etc., will form the subject
of the article promiged for our next issue.

ICE HARVESTING ON THE HUDSON.
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FEBRUARY 10, 1872.]

Srientilic Qaerican,

MUNN & CO., Editors and Proprietors.

PUBLISHED WEEKLY AT
NO. 37 PARK ROW (PARK BUILDING) NEW YORK.

0. D. MUNN. A. E. BEACH.

VOL. XXVI, No. 7. [NEw SEriEs.] Twenty-seventh Year.

NEW YORK, SATURDAY, FEBRUARY 10, 1872.

Contents:
(1llustrated articles are marked with an asterisk.)

A New Scientific Work............ 106|New Railway Bndge at Albany... 101
‘Answers to Correspondents....... 106|Notes and Queries.................. . 106
Artificial Milk.. 97 Otficial List of Patents, Extensions,
Bleaching....... eslgns, [ 108
Business and Person 106‘1"1tentmg Small Articles.......... 101
Camels in Nevada.....o.ooueeennt 105|Production ot Steam in Boilers... 103
Chemlica.l Experiments for Yout Professor Tyndall and the Boys.. 97
fu

Readers................ .

Cleaning Watches snd Clocks....

Conditlon of the Models at the Pa-
tent Office. ...oeeeiivreieeinnnns 00 tents. ..o, ..esieaennns

C.W. Williams on Coal and Smoke 100; Rellglon and Science.. .

DECHNed ..vvuveeveriivnesaraesnnenns 10‘{\ Removal of Oil from Wool

*Dovetall and Shaping Machine 95: Scientlﬁc and Practical 1nforma-

y_Cold

Drying b; 03 l
Editorial Summar
Elevators for Private Houses.....
Expose of the Tricks of the Dav
enport Brothers .1
Housatonic River Bridge.
How to Bend Glass Tubes.
*Ice Harvesting on the Hudson..
Imp erfections in Lamps, Wicks, |
and Fluids........ooeeieeeenn... 1
Improvement in Decorative Oil
ainting.............. 101
Lecture at %ea by A f”“‘z ......... 101|Variance Between Steam and Hy-
Marble Dressmg and Carving Ma- | drostatic Pressure in Boilers..
. 97/What one Firm has done, etc.. 101
’What shall be Done with the Mod-
els at the Patent Oftice?......
e at Rock Island 100‘W111 You Favor Us
ublications...... 108, *Wrought Iron and SteelPost vees

95!/ Progress of Submarine Telegraphs 96
98 Pyroligneous Products............
Recent American and Foreign Pa "

Mlssmsi
New Boo!

1 Bri
s and

WHAT SHALL BE DONE WITH THE MODELS AT THE
PATENT OFFICE?

It is to be presumed, that, at the time the Patent Office
Building was erected, and inventors were required to deposit
with their drawings, models of the devices for which they
solicited patents, the steady growth and ultimate magnitude
of the collection was not anticipated. A letter, published in
another column, informs us that many of these models now
lie about on the floors, there being no room to store them
elsewhere. Others are piled on the tops of cabinets, and on
each other, so that the original purpose of the collection is
defeated, so far as the public is concerned, while it is difficult
for the examiners to perform their duties. Many of the
models are broken and thrown in heaps of promiscuous
rubbish.

The head of the model department, who is represented to
be very efficient, is doing all he can to bring order out of
chaos; but it is painfully evident that there must, sooner or
later, be a clearing out of useless and broken models. There
are a great many that it is of no consequence whatever to
keep. There are others so dilapidated that their inspection
reveals nothing without the drawings, and the latter are
sufficient to guide the examiners. The rubbish might as
well be removed at once, and space made for the well pre-
served and important models. It is also certain that more
room will be needed, if the present system is maintained ;
and this might well be supplied by buildings erected from
the money,now in the Treasury Department, belonging to the
Patent Office.

It will, however, be useless to expect that it will be possi-
ble to continuously supply space to store models. At the
present rate of accumulation, to arrange and store them
properly will require an addition equal to the present
accommodation once in about seven years. What, then,
shall be done with the models, is a question that must in
some way be answered. We say, do without them; that is,
do not attempt to preserve them in a public collection. It
has been wisely suggested that, for purposes of general
information, good perspective drawings, reproduced by photo-
graphy and cheaply obtainable on application, would be far
more efficient than a great central museum of models that
not one in ten will ever visit, or, if they should, could ever
find time to examine a tithe of its contents.

Of course, models would be needed to assist the examiners
with probably about one fourth the applications made;
these, after each case had been attended to, might be returned
to the applicunts. It iscertainly folly to attempt their preser-
vation in a collection. As the coral insect, particle after parti-
cle, builds islands of vast extent, so the constant accumula-
tion of models will result in an enormous reef of ingenious
contrivances, which will wreck the patience of any who
attempt to explore it. Better at once abandon the attempt
to preserve models, and only endeavor to keep the drawings
and specifications. This is our view of the subject. If any
one has anything better to suggest, we shall be glad to con-
sider it.

DRYING BY COLD,

Most people have an idea that to dry anything rapidly re-
quires the agency of artificial heat. This is a mistake.
Chemists are cognizant of many methods of drying sub-
stances where heat, above the ordinary temperature, is not
employed.

One of these consists in placing the substance to be dried
in a close compartment, in which is also placed an open ves-
sel containing strong sulphuric acid. Sulphuric acid has a
strong affinity for water, and takes water from the air sur-
rounding it. The air, which also has a strong affinity for
water—though weaker than the acid—thus dried, takes mois-
ture from the substance to be desiccated. This moisture is

Scientific  dmerican.

seized by the sulphuric acid, and so the air, acting as a con-
veyor, goes on taking water and giving it up to the acid till
the desiccation is completed. In this way, substances may
be dried that could never be made to yield their moisture
under the action of heat in an ordinary atmosphere, or which
would be injured by heating.

Moist gases may be dried by passing them through the in-
terstices in a collection of fragments of chloride of calcium,
quicklime, fused potassa, or soda, each of which has strong-
er affinity for water than gases have.

Whenever any substance has a greater attraction for water
than the expansive force of heat can overcome, it cannot be
dried by heat; and the converse is also true. In the process
of evaporating a liquid in an open vessel, or in the desicca-
tion of a solid in a common kiln or oven, the moisture driven
off by the heatis seized upcn and absorbed by the air. If the
air has less water than it has capacity to hold in suspension,
the water evaporated disappears from sight and assumes
the condition of a transparent vapor intimately mingled with
the gases of the atmosphere. If, however, the capacity of
the air be satisfied, the moistureassumes the form of a cloud
of fog or mist, or is even deposited in the form of rain, per-
haps in the form of snow or hoar frost, if the temperature be
sufficiently low.

The capacity of air to hold suspended water vapor in-
creages as its temperature rises, and ovice versd, so that by

7 heating it, it may be made to take from substances moisture

which it will deposit on cooling, thus becoming a conveyor
of moisture, as in the process mentioned above where sul-
phuric acid is employed.

We have seen the moisture so far extracted from air ad-
mitted into a chamber, the walls of which were surrounded

s | by a refrigerating mixture, that the weight of the volume
9' was considerably diminished.

By thus continually extracting its moisture through the
agency of cold, air at low temperatures might be made the
vehicle for rapidly desiccating many substances that heat
would injure; and there is no doubt this principle might be
applied to advantage in some industries. We have ourselves

> |employed it with excellent results, in an experiment, using

the same air over and over, as previously explained, and
have thus satisfied ourselves of its utility in some delicate
operations.

oS
TO OUR READERS.

It is with pleasure that we inform ourreaders of the large
and gratifying increase in the circulation of the SCIENTIFIC
AMERICAN. During the single month of January, we re-
ceived upwards of ten thousand new subscribers, and they
are still pouring in upon us from all parts of the country.

This unparalleled increase has exhausted our large stock
of back numbers, and of late we have been obliged to com-
mence all. subscriptions with the date of their receipt by us.

This is the best we can do under the circumstances; but
if there is any considerable number of our -subscribers to
whom thig arrangement is not gatisfactory, and who really
desire to receive the back numbers, we propose to have them
reprinted.

To enable us to determine as to the propriety of thus re-
printing, we respectfully request all persons who desire to
receive the back numbers and have their subscriptions cor-
respondently dated back, to inform us of the fact by mail
without delay.

If any of our friends have any of the first five numbers of
the present volume, for which they have no use, we should
esteem it a favor if they will return them to this office, and
we will add to their subscriptions accordingly.

—_—— e T——

THE EDUCATION OF THE DEAF AND DUMB.

In ancient times, the Hindoo pundits decreed that any one
born deaf, or any one dumb from whatever cause, should be
incapable of succeeding to property; though the same law
arranged for the sustenance of the sufferers by makingit a
charge on the person who superseded them in the inheri-
tance. It has been stated that,among the oldest nations of
the East, the destruction of such children as useless burdens
on society was connived at, if not authorized, by the govern-
ments. But instances of the care and sympathy of individu-

; | als for these poor creatures begin to occur after the advent

of Christianity; and in the writings of the venerable Bede
and elsewhere, we read of the partial success of attempts to
teach the deaf and dumb to communicate by signs. The first
noticeable attempt at a plan for this purpose is the publica-

tion, by a Benedictine monk named Bonet, of a treatise!

called “ The Reduction of Letters and Arts for Teaching the
Dumb to Speak.” In this book, the author professes to have
invented a system of finger talking or “dactylology;” and
he published engravings of the one hand alphabet, now used
nearly everywhere. The desirability of such means of com-
munication subsequently caused many physicians and other
scientists to bestow great attention and ingenuity on the
subject; and, among many treatises publishing suggestions,
one of the best was written in the year 1680, by one Dalgar-
no. He was a Scotchman by birth, and a school teacher in
England; and his work, called “Didascalocophus, or the
Deaf and Dumb Man’s Tutor,” even goes so far as to assert
the superiority of written language and a finger alphabet
over reading and talking by the organs of speech. Professor
Porter republished this treatise in the year 1857, and states
that it is “ a work of such preéminent ability, and so replete
with sound principles and important suggestions of practical
value, that it ought to be familiarly known to every instruct-
or” A German named Heinicke did good service to this

cause by giving his time and attention to teaching a few
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deaf mute pupils; and his success was rewarded by the Sax
on government inviting him, in 1772, to Leipsic, to superintend
a school which is in existence and prosperity to this day
Without, however, enumerating all the various advances
made in this branch of education, by mingled science and
philanthropy, we come to the labors of Americans in recent
days.

In the year 1815, the deprivations of allthe pleasures of
life, which deafness and dumbness visited on a young lady
of Hartford, Conn., interested some gentlemen of the same
city in the subject; and they despatched a clergyman to Eng-
land, to learn the system taught by some persons named
Braidwood, who had met with-much success and some celeb-
rity. With a narrowmindedness strangely out of place in
such a connection, these people declined to instruct the visi-
tor except on terms at once exorbitant and burdensome; and
the clergyman journeyed to France, accomplished his mis-
sion, and returned to the United States with M. Laurent
Clerc, a well educated deaf mute, and one of the best teach-
ers, on the system of Abbé Sicard in use in his country, then
to be found. In 1817, the Awerican asylum at Hartford was
opened, the Rev. Mr. Gallaudet, the clergyman above men-
tioned, taking the post of principal, and M. Clerc that of as-
sistant. From'this small beginning, which, like many other
noble and useful works, originated in the sense and liberality
of a few private individuals, has grown up an extended sys-
tem for the education and improvement of these unfortu-
nates, whose claim to our wisest, best, and most strenuous
efforts needs no recapitulation. A column might be filled
with the names of deaf and dumb persons who have become
valuable and useful members of society, some of whom have
obtained eminence in art, science and literature.

But the greatest successin teaching those born deaf to speak
has been recently attained,in the United States and in Ger-
many, by the use of a system of lip talking. By this me-
thod, the language is communicated to the pupils solely by
the motion of the speaker’s lips; and such excellent results
have followed the introduction of this method that, in an
asylum at Northampton, Mass., general conversation is car-
ried on with such rapidity and vivacity that it is at first diffi-
cult to induce a spectator to believe that the little pupils
have been, many of them, stone deaf from their birth, and
that the observation of the movements of the lips isthe only
opportunity for instruction that they have ever had. So
thoroughly efficient is it that education is being carried on,
through its means, up to the higher branches, many of the
pupils being proficient in physiclogy, botany, and mental
philoso phy, as well as in drawingand other arts. Such re.
sults indicate the great superiority of the new system, and
enc ourage us to hope that the terrible afilictions of deaf-
ness and dumbness may be soon deprived of their worst
evils.

—_———e e —

PRODUCTION OF STEAM IN BOILERS.

The economical and safe production of steam in iron boil-
ers is, in this steam using age, a matter of primary import-
ance; notwithstanding which, it is somewhat astonishing how
little is generally known of the principles which must be ob-
served to secure both safety and economy. The theoriesand
speculations, indulged in by various authors inregard to the
precise nature of the molecular motion produced in solid, lig-
uid and gaseous bodies by the agency of heat, have—at least
until they are subjected to experiment—no practical value.
We must seek light alone from such facts as are demonstra-
ted, and be guided solely by that light.

The only motion that takes place in heated water, with
which the steam maker has to do, is that caused by the dif-
ference in the specific gravities of the molecules by unequal
heating. The motion in steam which the steam user needs to
comprehend is that caused by the mutual repulsion of the
heated particles of water in a gaseous state.

When heat is first applied to water, the heated particles
rise because their specific gravity is lessened. Other particles
are in turn heated, and give place to others, and so successive
strata of particles are heated over and over, till at last some
of them arrive at the required temperature to expand into
gas, Inassuming this form, that portion of water so con-
verted takes suddenly, under atmospheric pressure, a little
more than four and one half times as much heat as it previ-
ously had, which heat disappears as temperature or sensible
heat, and, becoming latent, imparts its expansive energy to
the steam, a small part of which energy is subsequently con-
verted into work in the engine to which the steam is supplied.
In thus suddenly absorbing so much heat, it as suddenly ex-
pands to a much greater volume than it previously occupied,
causing upheaval of the superstratum of fluid ;and, rising to
the top, it escapes with such rapidity as to cause bubbling, a
state of things we call ebullition or boiling.

Now in the construction of steam boilers, we have to con-
sider only these simple and elementary facts, with such mod-
ifications as arise from pressures above that of the atmosphere,
and the expansion of metals by heat, and we must provide
that the movements which take place naturally in steam
generation shall not be artificially interfered with. Neglecting
these provisions, we fail in economy, and increase the danger
of steam production. The water must have free circulation
and the steam must have ample avenues of escape from the
liquid. Then if the boiler can withstand safely a given pres-
sure and the strains caused by unequal expansion, and if the
steam finds a ready escape from the boiler before that limit
of pressure is reached, we have, so far as the boiler proper is
concerned, the required conditions for economy and safety.
But to generate steam we must generate heat, and here
the element of economy is the one most important to be con-
sidered. To get the greatest available amount of heat from
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the combustion of a given quantity of fuel, we must obey
the law that governs all chemical combinations, the law of
definite proportions in the union of substdnces to form other
substances. Combustion is only sucha chemical combination.
Bvery pound of carbon in the coal, wdod, peat, or other com-
bustible, will require for its perfect combustion two and two
thiras pounds of oxygen. Every pound of hydrogen will re-
quire eight pounds of oxygen to form nine pounds of water,
and todevelop in the combination all the available latent heat
of the two substances. If not enough oxygen be admitted in
the draft, there will be imperfect combustion and the loss of
carbon in the form of smoke which passes into the uptake.

Again, it is important that the carbonic acid, caused by the
burning of the coal, and the steam which arises from the
union of the hydrogen of the coal with the oxygen of the air
should have the heat as far as possible extracted from them
and passed through the shell of the boiler into the water and
steam confined therein, and that as little as possible should
be wasted through the uptake or by radiation from the fur-
nace or boiler. But now a little thought renders it evident
that, as heat always passes from a warmer to a colder body,
if the gases in the uptake are cooled down to the tem-
perature of the steam on the other sides of the plates over
which they pass, that must be the extreme limit to which
their heat can be economically extracted. Steam at 60 lbs.
above atmospheric pressure has a temperature of 307° F.;
therefore if a boiler carries steam at this pressure, and its
circulation is perfect, it is useless to attempt to get any heat
from gases at the temperature named. Practically it is im-
possibleto wotk down the gases of combustion to the ex
treme theoretical limit at which they will passinto the chim-
ney at the same temperature as that of the steam in a well
constructed boiler.

But to insure perfect combustion, it is necessary not only
to admit oxygen in the right quantity, but to give the com-
bining materials the proper temperature, and to so commin-
gle them that they shall combine and develop their heat be-
fore they have passed over the surfaces t1 be heated. Com-
bustion in the chimney is waste, and a waste too often to be
observed with ill-constructed and arranged furnaces. The
oxygen entering in the usual way is cold, and, before it will
support combustion, bas to be heated. To effect this in the
most thorough manner, it is far better that the draft should
be diffused, that is, enter at many points rather than at one.
This accelerates both the heating and the commingling of
the air with the unconsumed gases.

Now what we have written has been, in substance, often
repeated in these colamns, and we have often gone into de-
tails of setting, as well as the discussion of various forms and
designs, of boilers, but it seems so difficult to keep the mass
of our readers educated up to the true principles of steam
generation, that it is probable we shall have to repeat line
upon line and precept upon precept” so long as our paper is
sought for instruction in such matters. If those young
readers who of late have so often besought us to answer
queries relating to boilers, will endeavor to apply the prin-
ciples we have laid down, they will soon be uble to decide
for themselves the poins upon which they solicit information.

et ¢ G A
IMPERFECTION IN LAMPS, WICKS, FLUIDS,

To those who, dwelling in cities, enjoy the blessing of pay-
ing exorbitant prices for impure gas, and who, in conse-
quence of large bills and inferiorillumination seek u refuge
in the next best resource, lamps, and to that less favored
portion of the human race who, beyond the reach of gas
mains and monopolies, are obliged to use lamps, and to those
who are struggling to devise improvements in these useful
household utensils, these remarks may prove useful.

The primary object sought in the use of lamps is light.
Some of them are used for heating, but of them we do not
speak at present. That lamp which gives the most light
with the least consumption of illuminating material will, if
it be safe, cleanly, and convenient, be the best. Safety is
best secured in the use of safe materials, and no consumer
of petroleum oils should be without the means and knowl-
edge requisite to determine those which are safe from those
that are unsafe. Cleanliness and convenience are matters
of considerable importance. Lamps for ordinary use should
be portable and free from the liability to get out of proper
adjustment in carrying them about. But details of this kind
need not be dwelt upon at length. Of much more impor-
tance is the correct knowledge of the principle of illumina-
tion by hydrocarbon fluids consumed in lamps.

No one who has paid much attention to the subject has
failed to discover that wide irregularities in efficiency exist
in lamps of different construction, and even in lamps of the
same general style and finish. In fact no single lamp will
perform its office with perfect uniformity. The cause of
these variations will appear upon an examination of the com-
mon elements of lamps which burn liquids such as animal
oils, melted fats, or the products of petroleum distillation.

The essential parts of all lamps are a receptacle to hold
the material which is burned, and a means of conveying this
material to the place of burning as it is needed. To these
essential parts may be added the chimney, which in most
lamps is necessary in order to bring the air which supports
the combustion to the flame in sufficient quantity to secure
perfect burning.

Any known compound of hydrogen and carbon burns with
a luminous flame, but, in order that the greatest illumination
with the most economy may be secured, it is necessary that
the amount of oxygen supplied to the flame should be nicely
adjusted. If too much is given, the flame supplies too much
heat and too little light; if not enough oxygen is furnished,
a part of the carbon is not consumed at all, but passes off as
smoke,

Now, in stoves and furnaces we make provision for regula-
ting the amount of air supplied to the fuel; but in the ma-
jority of lamps used for lighting purposes, the amount of ad-
mission is adjusted dt the outset, the only change being that
caused by the clogging of air passages by dirt, oxidization,
atc., so that lamps ,which when new work well, often fail to
give a good light after a little time, and require frequent at-
tention to keep the draft free from obstruction. There have
been some fine lamps provided with dampers, yet, notwith-
standing the scientific and practical value of such an attach-
ment, we know of no lamp in general domestic use that has
it.

The quality of wicks is also a matter of no small impor-
tance ; for, although most lamps provide for regulating the
flow of oil by raising or lowering the wick, this alone will not
insure a good result. Some wicks do not burn evenly, so
that a portion will be too high while other parts will be too
low, and the flame streams up from the high parts. This
arises partly from unequal admission of air, and also from
the want of uniformity in the texture of the wick. If the
threads which, through their capillarity, convey the oil to the
flame be twisted unevenly, so that some are hard while oth-
ers are soft, it will be impossible to make use of them with
satisfactory resalts. Wicks, also, which in burning throw
off branches of charred material instead of burning squarely
down in all parts, always give trouble.

The burning of petroleum oils in lamps without chimneys
is a problem presenting many difficulties. It has been solved,
by the use of mechanism to praoduce a current of air directed
to the flame, but such machinery adds so much to the cost
of lamps, and is attended with so many inconveniences that
it probably will never come into such general use as to su-
persede the old method. It is, however, so desirable to
avoid the use of chimneys that, barring its difficulties, the
problem is a tempting one t0 inventors. It is needless to
say that a device which would accomplish such a result, and
not add materially to the cost, or necessitate greater atten-
tion than ordinary lamps do, would be second in value to
scarcely any invention ever produced. )

Every year brings forth some new invention pertaining to
lamps, which shows, that though the field has been long
worked, there yet remains something to be gathered. The
direc ion that any study to improve lamps must take hereaf
ter is toward the better application of general principles of
construction, ag it is not probable any new principle will be
developed. It is, however, very desirable thatthe inconven-
iences attending the use of most lamps in  use should be ob-
viated. An.ong these are the accumulation of oil upon the
outer surfaces of lamps, which renders them uncleanly to the
touch; the frequent trimming and cleansing required; the
accumulation of soot on the chimney; the liability of lamps
to smoke when left unwatched and unattended, or when car-
ried about; the very disagreeable smells emitted, etc. While
these defects remain, there will continue some desire and ef-
fort to remedy them ; and we believe that,by a thorough in-
vestigation of ‘the causes of the anroyances specired, the
means to avoid them would ultimately become apparent.

— e O—

RELIGION AND SCIENCE.

Genuine truth being uncontrovertible, the truths taught by
religion and by science must agree in the end. Where dis-
crepancy appears to exist, it is only because either the theo-
logian takes the individual opinions of a certain class of
scientists for the teachings of science itself, or the scientist,
in his turn, takes the individual opinions of certain theolo-
gians for the teachings of religion. In this way, a kind of
antagonism is cultivated, which would not exist if the train-
ing of those destined for religious teachers was less one
sided, and if, in place of confining their preparation chiefly
to literary pursuits, they were also trained in the knowledge
of those scientific principles, the application of which,during
the last half century, has produced the most stupendous
changes in the relations of man to his fellow man.

On the other hand, the training of many prominent inves-
tigators of science of the presen! day has been not less one
sided; the unwise antagonism, displayed by many religious
teachers against scientific pursuits, has reacted on several of
the prominent leaders of science, and, in their writings and
teachings, they accordingly ignore religion; thus, a class of
scientific scholars has sprung up, chiefly in Germany and
France, who, to speak mildly, donot consider religious train-
ing to have any important value.

Herbert Spencer, whatever opinions many may have of
him, has the merit of baving clearly pointed out the demarca-
tion line between the knowable and unknowable, between
that which science can demonstrate, and that which is beyond
the field of science, and which pure science can never reach.
Certain minds appear to be constituted in such a manner that
they can be satisfied with adhering to the knowable, to only
that which science teaches, keeping that which science can-
not determine out of their thoughts. But such a condition
of mind is only temporary; sooner or later, there grows in
them a desire for light in this direction ; and happy are those
who obtain it—happier in proportion that their work in ob-
taining it was more laborious. A simple mind may feel happy
with a faith accepted without méntal labor; but such an in-
dividual has no conception of the enjoyment and supreme
happiness of the cultivated mind, that finds the truth by
searching and working, and whose cares and doubts at last
come to rest in the consciousness of having found that pre-
cious gem, which all intelligent beings are interested in
searching for—77uth.

For many ages, the teachers and priests of religion consti-
tuted the most influential class of human society. With the
progress of knowledge, however, this influence has grown
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less and less, and, at the present day, it is only very promi-
nent where civilization is least advanced. This undeniable
fact, however, must not be construed to mean that civilization
is antagonistic to religion. We maintain the contrary; but
it has been caused by the neglect of the priests of religion to
remain at the head of civilization and in the vanguard of the
searchers after positive knowledge, as was the case with
the ancient Egyptian priesthood. Those men, supposing
that the knowledge of the truth, by the mass of the people,
would be dangerous to the maintenance of the existing order
of affairs, instituted secret rites, to guard jealously, for the
benefit of the few initiated, their precious knowledge; of
these rites, certain degrees of the Masonic order of the pre-
sent day are the degenerate descendants. In proportion as
the influence of abstract religious dogmatic teachings, on the
mass of the people, was growing less, the influence of the
discoveries of science, of the increase of positive knowledge,
concerning the material universe, grew stronger and stronger.
The invention of printing has, for more than four centuries,
been flooding the world with books, so thatnow almost every
man may possess his own library, at a less cost thau in
ancient times a single book could be obtained for; to this is
added, in our day, an unparalleled development of journal-
iem, scientific, political, and religious.. Not only our stock of
knowledge has increased ; its diffusion hasincreased in a still
greater ratio; and, if our religious teachers and leaders only
take this into account, and provide such measures as will
cause their profession to be at the head of civilization, as
well scientifically as in otber respects, as was the case with
the ancient Egyptian priesthood, there is no doubt that their
useful and necessary influence will become greater than ever
before, for the simple reason of the immense moral power
which must be the necessary result of the combination of
scientific knowledge with a religious mission and strict mo-
rality. :

R e o S

THE NAVY OF THE FUTURE.

““When the Navy estimates for 1872.3 are laid upon the
table of the House of Commons, we understand it is very
probable that they will be found to contain provision for the
construction of a vessel the armament of which will consist
of torpedo artillery carried below the water line. Some
time since, trials were made with the Whitehead fish torpedo,
under conditions, entered into between the inventor and the
Government of this country, that if the torpedo proved to be as
effective upon trial as it was asserted to be by its inventor the
latter should recieve the sum of £15,000, the Government ob-
taining the right to the use of the torpedo as part of the nation-
alarmament. Upon its trial, the torpedo exhibited powers ex-
ceeding those which had been claimed for it by its inventor,
and he received from the Government the sum agreed upon.
As it is to further test the torpedo as a new form of sea ar-
tillery that the new vessel will be constructed, we may pre-
sume that she will,as a test vessel, be of very limited di-
mensions.

The facts of the great success which attended the trials of
this torpedo, that the Government has paid so large a sum
for it, and that the Admiralty are about to construct a vessel
to test its merits as a new form of submarine artillery for
our fleets, would appear to indicate that 1'ttle or no doubt is
entertained of its successful application. If it should be
found in practical work that a ship can thus carry her bat-
tery of torpedo guns at any required distance below her
water line, or say from seven to 12 feet below her line of
flotation, the nation will be committed to another reconstruc-
tion of its navy. Armor plating will have to be extended to
ships’ bottoms and not cease at their top sides, while chain
cables, coals, provisions, etc., will then, in all seeming proba-
bility, have to be stored above the level of the ship’s water
line, and in about the positions where she now carries her
guns.”

The foregoing from the London 7%mes indicates thata wide
field for invention in the naval line is open for ingenious
minds. The London Enrgineer in a recent number makes the
following frank avowal concerning the British navy: “It is
certain that we have not a single ironclad afloat that cannot
be penetrated by shot and shell at close range, while the ma-
jority of our ironclads are not invulnerable save at a range
of a mile and a half. Such a thing as an absolutely impreg-
nable ship or turret has at this moment no existence.”

What is true of the British navy is also true of every
navy in the world.

Now, where is the new invention which, shall remedy this
state of things, to come from? It canonly be developed by
the persevering study of ingenious persons. Not power, po-
sition, influence or riches can bring out a new discovery.
Thought, persevering thought, is the true mother of pro-
gress. For the revelation of the most brilliant secrets, we
most generally look to obscure persons. of simple habits,
humble minds, in lonely places. But the comfortably situa-
ted, well-to-do individual, having conceit of knowledge, is °
rarely original. The poor inventor has a clear road before
him.

- o i ————————

How T0 SHAVE.—ASs you strap your razor, strap the two
sides alternately, and keep the back of your razor always on
the strap, as you turn it from side to side. You thus avoid
cutting your strap and turning the edge of yeur razor. As
you shave, keep your razor almost parallel with the skin,
and not at a great angle with it. Give your razor also a
slight lateral motion. In fact, to borrow the simile of the
artist, “ the more you can make your shaving like mowing
grass with a scythe, the better.” Do not make faces as you
shave, with the object of making a better surface for your
razor to act upon. The skin when strained is easily cut.
Adopt these hints and you will bless the unktown giver.
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SCIENTIFIC AND PRACTICAL INFORMATION,

NEW PROCESSES OF WATERPROOFING.

The desitability of rendering cloth waterptroof without
interfering with its permeability by air has attracted a great
deal of attention; and a somewhat elaborate process for the
purpose has just been published. The mixture is prepared
as follows: Place, in a metal. vessel of about six gallons ca-
pacity, 20 1bs. sulphate of alumina cut in thin slices; and,
in a similar receptacle, 8 1bs. of oleic acid, and six quarts of
alcohol. Thoroughly dissolve the latter compound, and stir
it with a wooden stick for twenty minutes, gradually adding
the sulphate of alumina. Leavethe whole for about twenty-
five hours to settle, The oleic acid and the spirit will then
be at the surface,and can be decanted; the remaining de-
posit should be filtered through flannel, and pressed into a
cake. This can be dried by heat, and ground to a powder.
For use on silken or linen clothes, one pound and a half to
20 gallons of water will be ample; wool will not require
more than one pound. It is a3 well to strain these solutions,
and the fabrics require only to be thoroughly saturated and
dried in the air.

Another mode of applying the sulphate of alumina is as
follows: Thirty grammes of acetate of lead is dissolved in a
pint of water, and a similar solution is made of twenty-four
grammes of sulphate of alumina. The two solutions are
blended, and the fabric, after being soaked in the compound
for twenty minutes, is dried by the atmosphere.

DYEING WOOL.

An eminent French authority recently gave the following
directions, in a paper read before the Association of Com-
merce at Roubaix:

Good dyeing is not pcssible, unless the wool has previous-
ly been thoroughly purified from all fatty matters, and from
animal moisture. Bleaching—that is to say, this thorough
cleansing and purification—therefore, constitutes an integral
part of dyeing, and it i3 of the utmost importance that it
should be most efficiently carried out; in fact, the dyer
should watch this part of the process constantly. The next
point to be attended to is mordanting. Nearly all the colors
used in dyeing require, in order to form a stable dye, that
they should have for their base some metallic substance, the
bodies used for this purpose being the mordants. Now,if
the compounds formed between the coloring matters and the
dyes are insoluble, the compounds formed between the mor-
dants and many of the impurities in the wool—the soap in
badly washed wool, for instance—are not less fixed and in-
soluble. If the mordant be a salt of iron, for example, it
forms an insoluble iron soap, which effectually prevents the
wool from taking a good pure tone of color. In order to get
a good result under such conditions, dyers are constantly in
the babit of evading the obstacle, and dyeing without any
mordant whatever; so that mismanaged cleansing gives rise
to fraudulent dyeing, colors thus put on being merely super-
ficial and valueless.

THE COMMUNICATION OF DISEASE.

A further contribution to our knowledge of this subject
has recently been made by M. Chauveau, a member of the
French Academy. He states that contagion depends, not on
virulent humors :n a state of solution, but on solid matters
held in suspension by gases; and he cites, as evidence of the
truth of this theory, the facts that the inoculation with dis-
solved substances remains without result, and that with cor-
puscles is followed by the appearance of disease. He also
proves, by experiment, that miasms in ths air are not disen-
gaged gases, but solid corpuscles. A person may be inocu-
lated, with a fluid formed by the condensation of the vapor
of evaporation of a virulent liquid, without danger, while
the primitive liquid contains all its contagious properties.
These results were observed in experimenting with the virus
of small pox, epizostic typhus, and other diseases.

DISCOVERY OF GOLD IN SIBERIA,

Accounts from the river Amour, which divides eastern Si-
beria from the northeastern provinces of Chinese Tartary,
report the discovery of large and rich gold deposits in that
region of country. Washers and diggers are at work in the
tributary strecms of the Amour, and gold to large amounts
has already been extracted. The Olakonta and Sega, two
of the small streams, appear to flow through valleys of sur-
passing wealth in this metal, a gang of men having obtained
as much as 170 pouads ot gold in a day from the banks of
the latter river. A company has been originated, at St.
Petersburgh, for carrying on extensive mining operations, as
well as forthe ulterior object of opening up trade with China
and Japan, and with Western North America. A large in-
flux of Chinese population into Siberia may be predicted.

SOUND PRODUCED BY THE MOLECULAR MOTION OF MAG-
NETIZATION.

Professor Tyndall, in a recent lecture, made the following
statement :

“The effect I wish to make manifest was discovered by
Mr. Joule, and was subsequently examined by MM. De la
Rive, Wertheim, Marian, Matteucei, and Wartmann. It is
this:—At the moment when the current passes through the
coil surrounding the electromagnet, a clink is heard ema.
nating from the body of the iron; and, at the moment the
current ceases, a clink is also heard. In fact, the acts of
magnetization and demagnetization so stir the particles of the
magnetized body that they, in their turn, can stir the air and
send sonorous impulses to our auditory nerves. The sounds
occur at the moment of magnetization, and at the moment
wien magnetization ceases; hence, if a means be devised of
making and breaking, in quick succession, the circuit through

Heientific  dmervican,

which the current flows, we shall obtain an equally quick
guccession of sounds. I do this by means of a contact breaker
which belongs to a Rhumkorff’s induction coil. A thin bar
of iron stretches from one of the bridges of this monochord
to the other. This bai is placed in a glass tube; which is
surrounded by copper wire; the contact breaker is placed in
a distant room, so that you cannot hear its noise. The cur-
rent is now active, and every individual in this large assem-
bly hears something between a dry crackle and a musical
sound issuing from the bar, in consequence of its successive
magnetization and demagnetization.”

THE CRYSTALLIZATION OF IRON AND STEEL.

The various qualities of iron and steel may be compared
by observing the forms of their crystals through a micros-
cope. Cast steel of fine quality exhibits fine crystals of a
needle-like shape. parallel to each other; and the axes of
these crystals are in the direction of the hammering to which
the metal has been subjected. The surface of iron exhib ts
crystals of the shape of a double pyramid, ths proportions
varying with the quality of the metal. The pyramids more
nearly approach a cubicalform as the carbon in the metal is
increased in quantity.

VACCINATION.

There are three msthods of inserting the vaccine lymph
in the human body. One is effected by drawing the skin
tight, and making four or five punctures quite through it
with the proper lancet, taking care to penetrate to the cutis
vera or true skin, the innermost of the several integuments
of which the covering of our bodies is composed. The lan-
cet should have a groove, down which the lymph can flow,
running to the point, and should be held in the wound for
two or three minutes to give the lymph a certainty of being
absorbed. In the second manner, the ordinary phlebotomy
lancet is used, and two or three scratches, parallel to each
other, are made, care being taken that the abrasion is only
just sufficient to allow the slightest exudation of blood. The
third process is by vesication ; three small blisters are raised
raised a few hours previous to the vaccination,and the lymph
is inserted under the skin after the serum of the blisters. has
been pressed out. Dr. Richard Wilson, of London, gives
most emphatic testimony to the superiority of the second
method, but deprecates its use on persons advanced in years
or of an unhealthy condition of body. The results in such
cases are frequently large swellings and considerable in-
flammation of the parts; and frequently sloughing sores
follow, which are to be healed only by the slow process of
granulation.
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EDITORIAL SUMMARY.

"HYDROSULPHURIC ACID.—When sulphur acts upon paraf-
fin, at a temperature a little above the melting point of the sul-
phur, this gas is evolved in large quantities, and this method
may be advantageously used for its generation in the lapora-
tory. A flask, holding about a pound of the material, is fitted
with a tube, bent at right angles, about one half inch bore and
12 to 18 inches long, containing cotton wool,and to this is
attached the small tube for precipitation. The production of
gasmay be stopped by removing the heat. Heavy paraffin
oil, stearic acid, or suet may be used as a substit .te for par-
affin.—Jolhn Galletly.

A NovEL ADDITION TO THE DINNER TABLE.—The Brew-
ers’ Gazette says, and it ought to know, that we are to have
a revolution, it appears, in wine glasses. London porter re-
quires pewter, and hock a green gla:s, and it has now been
discovered thatsherry is not sherry unlessdrunk out of wood,
so that we shall shortly have our dining tables laid out with
tiny carved cups, instead of the orthodox wine glass with
which we have long heen familiar. At present the idea is
only in its infancy, awaiting the artists who have under con-
sideration the design of the new sherry cups. We may,
however, mention that they will be larger than the present
wine glass, more like the old port glasses which our grand-
fathers used.

CAMELS IN NEvVADA.—The Virginia city (Nevada) Hnter-
prise says that a train of over a dozen camels recently arrived
in that city, having journeyed from the Carson River valley,
below Dayton. These “ships of the desert” were loaded with
hay, in bales, for Adam’s hay yard on North D street. The
huge, ungainly beasts presented quite a picturesque appear-
ance as they filed into town with their cumbrous freight.
Upon arriving at the hay yard, at the word of command they
all knelt down to be relieved of their loads. These animals
appear to thrive quite as well in this country as in the
wilds of Sahara. There is an abundance of deserts here, if
they are necessary to the comfort of the beasts.

PrussiaAN TORPEDO BoaTs,—These boats are cigar-shaped
and shot-proof against the rifle and mitrailleuse. In the bow
is the rudder, and in the stern, an observatory, with a peep
hole about the size of a thaler; the funnelis hardly three feet
above water and of very small diameter., The whole boat is
about forty feet long, and the only parts above water are the
funnel and observatory.” The bridge is on a level with the
water and protected by a double shield. It is of a graycolor
and very fast. It will carry torpedoes whose construction is
unknown, dash into an enemy’s fleet, especially at night, blow
up the ship and make away again. Should it prove a good
sea-going boat, and England ever dared to thwart Germany,
the prediction in the “ Battle of Dorking,” will probably be
realized. Three are already finished and in the port of Dant-
zic; three unfinished, destined for Kiel, and a number more
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DETECTION OF ARSENIC IN PAPER HANGINGS, DYED AND
PRINTED FABRICS AND IN CoLoRrs.—The arsenical copper
colors may best be detected by Bettendorf’s process. The

sample is covered with pure hydrochloric acid containing 25
per cent of réal acid, in such quantity that after it has been
digested for 15 of 30 minutes, 20 drops of the clear liquid
can be poured off. If the liquid is dark or turbid sonie niore
hydrochlorie acid must be added, and the solution filtered.
About 20 drops are poured into a test tube in which a knife-
point full of chloride of sodium and the same quantity of
protochloride of tin (stanncus chloride) have been placed.
When these salts have become a thin paste, pure concentra-
ted sulphuric acid is quickly but carefully added to about
doubls the volume, so that the mixture grows hot, and fumes
of hydrochloric acid gas escape. After the first violent reac-
tion is over, more pure hydrochloric acid is added. Arsenic,
if present, separtes in the metallic state, rendering the liquid
a dark grey brown or brown and turbid, and is readily de
posited in diluting the liquid.

BosToN FIREMEN.—The dormitories of the Boston firemen
are model apartments, as are all the engine houses. They are
carpeted and furnished with the b3st of furniture. The fire-
men have a parlor or sitting room, and here the stranger i
surprised. There are Brussels carpets, black walnut furni-
ture, ornamental book cases well stocked with useful vol-
umes, facilities for writing, a piano, and the walls are orna-
mented with choice paintings backed by handsome paper.
The department supplies all necessary comforts; but so great
is the rivalry between the respective companies to show up
the most inviting quarters that the firemen themselves make
heavy outlays, and respective friends aid them in their work
of refinement with liberal hands. Among the many good
regulations of the department is the strict observance of the
Sabbath and prohibition of intoxication and profanity, dis-
charge following the breaking of the rule.

F Lupwic had just published, in the Wiener Anzeiger, p.
220, 1871, anaccount of some researches on the action of
chromic acid on certain common gases, namely, carbonic ox-
ide, hydrogen, marsh gas, and olefiant gas. Even at ordina-
ry temperatures, and in contact with dilute as well as with
concentrated solutions, carbonic oxide is transformed into
carbonic acid. Hydrogen gas, on the other hand, is oxidised
with tolerable rapidity by concentrat-d golutions, but either
not at all or veryslowly by dilute solutions. At common
temperatures, marsh gas is unattacked. Olefiant gas is -ox-
idised to formic and possibly to acetic acid, as well as to
carbonic acid and water at ordinary tempe ature. Operating
at higher temperatures, Chapman and Thorp found only car-
bonic acid and water.

Mg. J. W. Baughman, of Baltimore, Md., writes to inform
us that a lady recently ran a needle into her flesh,about three
inches above the knee, breaking it off under the skin. She
preferred to risk the consequences rather than to have it ex-
tracted by a doctor. Mr. Baughman thought of using a mag-
net,and applied one of the hor-e shoe shape, 8 inches in length.
She wore it for two days, more or less, and then found the
point end of the needle protruding from the skin, one inch
from where it entered. The needle was easily removed. Our
correspondent is curious to know how the needle could
come to the surface point upward, having thus turned round
in a space less than its own length, which was 1k inches, and
he suggests that the muscles may have turned it about.

HEATING WINES.—To destroy the germs in the wine which
may produce deterioration of its quality, M. Tellier pro-
poses to pass steam into a double copper helix which is intro-
duced through the bung hole of the cask containing the wine.
This steam, condensing, is forced up in the form of water
through the interior tube by the pressure of the fresh steam
boiler, and thus gotten rid of. The wine may by this means
be heated to a temperature sufficiently high to destroy any
germs in it, and at the same time its volatile constituents
preserved.

BrOWN TINT FOR IRON AND STEEL.—Dissolve in four parts
of water, two parts of crystallized chloride of iron, two parts
of chloride of antimony and one part of gallicacid, andapply
the solution with a sponge or cloth to the article, and dry it
in the air. Repeat this any number of times, according to
the depth of color which it is desired to produce. Wash with
water and dry, and finally rub the articles over with boiled
linseed oil. The metal thus receives a brown tint and resists
moisture. The chloride of antimony should be as little acid
as possible.

A DRESSING for gnods, according to Finckh, may be made
by boiling two parts of caustic soda, with four to five parts of
palm oil to a soap, which is then dissolved in more water and
mixed with thirty parts glycerin of 30° Beck. The mixture
should then be cooled, and eight parts of wheat starch stirred
in, and water added to bring the weight of the whole up to
1,000 parts. The addition of a little carbolic acid will protect
this from fermentation. Of this mixture, add 6 to 8 pounds
to every 100 pounds of potato starch used.

SPECTROSCOPIC REFLECTOR.—A slightly convex mirror is
fastened on a stand, in such a way as to receive the rays from
a Bunsen buraer near the operator, and reflect them to the
prism or slit of the spectroscope. The introduction of any
substance into the flame may be easily accomplished by this
arrangement, and the lines are said to appear much brighter
than in the ordinary instrument. Prof. Fleck tested, with
this apparatus, lime which he had obtained in five different
quantities by partial precipitation, and states that different
lines appear in different portions; this may be owing to the

presence of different elements in the precipitates.
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A NEW SCIENTIFIC WORK.

We have received from Professors R. H. Thurston and
Richard H. Buel, their prospectus, issued from the Stevens’
Institute of Technology, Hoboken, N. J., for a new and pop-
ular work,to be descriptive, in detail, of some of the most
important of recent inventions and discoveries in mechanics
and engineering. The idea is an excellent one, and we have
no doubt, from the eminent ability of the editors, that the
work will be of much value. If it were to be a sensation
novel it would go with a rush, and a hundred thousand cop-
ies would quickly be called for. But, confined as it is to
subjects that require study and intelligence in their mastery,
no such rapidity of demand is, in the ordinary course of
things, to be expected ; scientific books generally have but a
limited circulation. The editors have, however, adopted a
special expedient to secure large sales. They propose to
publish descriptions of good improvements, provided the
holders thereof will furnish, at their own cost, first class es-
says accompanied by the best possible engravings. In addi-
tion thereto, each applicant is expected to pay to the edi-
tors, in cash, the sum of seventy-five dollars for each page
ozcupied by his essay—which is equivalent to six hundred
dollars, besides the cost of essay and engravings, for a space
equal to one page of the SCIENTIFIC AMERICAN. At firs
blush, this outlay seems large; but it is only a seeming, for
in return, the applicant is to receive twenty-five copies of the
work free of charge, for every page of space he has paid for.
Thus he receives the full gquid pro quo for his money, and
secures the additional benefits of the publication. We wish
every possible success to the editors in this novel undertak-

ing.
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WILL YOU FAVOR US?

‘Will subscribers to the SCIENTIFIC AMERICAN, who have
duplicate copies of No. 1,2, or 3, of this volume, or others
who do not preserve their numbers for binding, re-mail back
to this office what they are willing to spare?

At the commencement of the year, we printed severa-l thou-
sand more copies of each number than we had subscribers
for, and as many as we anticipated a demand for; but sub-
scriptions have come in so much faster than we expected
that the first three numbers are nearly exhausted. The pub-
lishers will be obliged to any of their patrons if they return
all or either of the above numbers. Address SCIENTIFIC

AMERICAN, New York.

Examples for the Ladies.

Miss Adelaide Perry, Bloomington, Ill., says: We have had our Wheeler
& Wilson Machine in use eleven years without repairs, and it runs as well as
the day it wasbought. Last year I earned with it $485.85, besides doing the
sewing for a family of eight persons, and considerable other work.

Mr. George W. Nelson, (machinist,) Alleghany City, Pa., says the Wheelcr
& Wilson Machine in his family has been used for thirteen years without
repairs; and he will warrant it for ten years more, and that any Wheeler &
‘Wilson Machine will serve a family for a life-time—an important fact, par-
ticularly to girls who make their living by the needle.

¢“The best’’ is a term always applied to Burnett’s Preparations.? . They
deserve the title.

Business and  Lersonal,

The Chargefor Insertion wunder this head t8 One Dollar a Line. Ir the Notices
exceed Four Lines, One Dollar and a Half per Line will be charged.

The paper that meets the eye of manufacturers throughout
the United States—Boston Bulletin, $4 00 a year. Advertisements 17c.a line.

Best and Cheapest—The Jones Scale Works,Binghamton N Y.
A live man, who wishes to travel, can become equal Partner
in a paying Patent for $1000. Address Box 113, Norwich, Conn.

Save your Boilers and Save Fuel. Use Thomas’s Scale Dis-
solver, price 5¢. per 1b., in barrels 500 1bs. Remit to N. Spencer Thomas,
Elmira, N. Y., and will ship by cbeap freight.

New Pat. Quick and easy way of Graining. First class imita-

tions of Oak, Walnut, Rosewood, &c. Send stamp for circular. J.J
Callow, Cleveland, Ohio.
Foot Lathes and Castings for small Engines. E.P Ryder,

252 Plymouth St., Brooklyn, N. Y.

The “ Railroad Gazette” will be sent three months for §1.00.
Address at 72 Broadway, New York.

Carpenters and Builders—Look here! We want you take an
agency for an article wanted in every house. It is just in your line.
There’s lots of money in it. Send $1.00 to John Glass, Titusville, Pa.,
for sample and circulars, with terms to agents.

Grindstones—Founded A.D. 1810—J. E. Mitchell, Phila., Pa.

Machinists’ Grindstones, a specialty—J. E. Mitchell,Phila..Pa.

Sperm Sewing Machine Oil, in Bottles, Cans, and Barrels.
W. F. Nye, New Bedford, Mass.

State Agents Wanted—Inventors’ Co-operative Manufactur-
ing Company, 21 Park Row, New York. Send tfor circular. .
A valuable Patent will be disposed of cheap. Address Peter-

son, care of Inventors’ Co-operative Manf’g Co., 21 Park Row, N. Y.
For Sale Cheap—A Fitchburg Air Compressor, 10 inch cylin-
der, at No. 73 Exchange Street, Worcester, Mass. John Goulding.
H. E. Towle & Co., Engineers, London, attend to business at
the London Intewnational Exhibition, &c. New York Office, 176 Broadway.
Read letter on Wheel Moulding. Scien. Amer., Feb. 3, p. 93.
The advertiser can put in from $3000 to $4000 into some

Business or Agency, if he sees his way clear to making something worth
while. Address A. Roberts, Buffalo, N. Y.

To Ascertain where there will be a demand for new Machin
ery, mechanics, or manutacturers’ -supplies, see Manufacturing News of
inited States in Boston Commercial Bulletin. Terms $4.00 a year.

Srientific  Jmevicw,

L. & J. W. Feuchtwanger, 55 Cedar St., New York, Manufac-
turers ot Silicates, Soda and Potash, Soluble Glass, Importers of Chemi-
cals and Drugs for Manufacturers’ use.

Walrus Leather, for Polishing Steel, Brass,. and Plated
Ware. Greene, Tweed & Co., 18 Park Place, New York.

A Correspondent wanted, who understands the erection of
worksfor,and the manutacture of, Malleable Gas Fittings, with the view
of an engagement. Address, Lock Box 1321, Titusville, Pa.

Improved Foot Lathes, Hand Planers, etc. Many a reader of
this paper has one of them. Sellingin all parts of the country, Canada,
Europe, etc. Catalogue free. N. H. Baldwin, Laconia, N. H,

Edson’s Hygrodeik is the best Hygrometer in use. Send for
circular, Geo. Raymond, Fitchburg, Mass., Gen’1 Agentfor United States.

We will remove and prevent Scale in any Steam Boiler, or

make no charge. Geo. W. Lord, 232 Arch street, Philadelphia, Pa.

Rubber Valves—Finest quality, cut at once for delivery; or
moulded to order. Address, Gutta Percha & Rubber Mf’g Co., 9 & 11 Park
Place, New York.

Hydraulic Jacks and Presses, New or Second Hand, Bought
and sold, send for circular to E. Lyon,470 Grand Street, New York.

Williamson’s Road Steamer and Steam Plow, with Thomson’s
Tires. Address D. D. Williamson, 32 Broadway, N. Y., or Box 1809.

Boynton’s Lightning Saws. The genuine $500 challenge.
‘Will cut five times as fast as an ax. A 6 foot cross cut and buck saw, §6.
E. M. Boynton, 80 Beekman Street, New York, Sole Proprietor.

For Hand Fire Engines,address Rumsey &Co.,Seneca Falls,N.Y.

Over 800 different style Pumps for Tanners, Paper Makers,

Fire Purposes, etc. Send for Catalogue. Rumsey & Co. ,Seneca, Falls, N. Y.
Grist Mills,New Patents. Edward Harrison, New Haven,Conn.

“Practical Suggestions on the Sale of Patents.” Send for

circulars. W. E. Simonds, Hartford, Conn.

Standard Twist Drills, every size, in lots from one drill to
10,000, at 3 manfacturer’s price. Sample and circular mailed for 25 cents.
H. E. Towle, 176 Broadway, New York. -

Taft’s Portable Hot Air Vapor and Shower Bathing Apparatus-
Address Portable Bath Co., Sag Harbor, N.Y. Send for Circular.

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

All kinds of Presses and Dies. Bliss & Williams, successors
to Mays & Bliss, 118 to 122 Plymouth St., Brooklyn. Send for Catalogue.
Brown’s Coalyard Quarry & Contractors’ Apparatus for hoisting
andconveying material by iron cable. W.D.Andrews & Bro,414 Waterst.,N.Y,
Presses, Dies, and Tinners’ Tools. Conor & Mays, late Mays &

Bliss, 4 to 8 Water st., opposite Fulton Ferry, Brooklyn, N.Y.

Over 1,000 Tanners, Paper-makers, Contractors, &c., use the
Pumps of Heald, Sisco & Co. See advertisement.

Boiler and Pipe Covering manufactured by the Chalmers
Spence Non-Conductor €o. In use in the principal mills and factories.
Claims—Economy, Safety, and Durability. Offices and Manufactories, foot
E. 9th street, New York, and 1202 N. 2d street, 8t. Louis, Mo.

For Best Galvanized Iron Cornice Machines in the United
States, for both straight and circular work, address Calvin Carr & Co., 26
Merwin St., Cleveland, Ohio.

Dickinson’s Patent Shaped Diamond Carbon Points and Ad-
justable Holder for dressing emery wheels, grindstones, etc. See Scientific
American, July 24 and Nov. 20, 1869. 64 Nassau st., New York.

Railway Turn Tables—Greenleaf’s Patent. Drawings sent
on application. Greenleaf Machine Works, Indianapolis, Ind.

Blake’s Belt Studs. The cheapest and best fastening for
Rubber and Leather Belting. Greene, Tweed & Co., 18 Park Place, N. Y.

Peck’s Patent Drop Press. For circulars address the sole
manufacturers, Milo, Peck & Co., New Haven, Ct.

For Solid Wrought-iron Beams, etec., see advertisement,
dress Union Iron Mills, Pittsburgh, Pa., for lithograph, etc.

Mining, Wrecking, Pumping, Drainage, or Irrigating Machin-
ery,for sale or rent. See advertisement, Andrew’s Patent, inside page.

Cugries,

1.—PRESERVING NATURAL FLOWERS.—Will some one fur-
nish me with directions for preserving natural flowers?—R. A. L.

2.—CoPPER D1P FOR IRON CASTINGS.— WIill some one give
me a recipe for making this fluid ?—S. D. R,

3.—HyprAULIC CEMENT.—WIill some one tell me how hy--
draulic cement is made, and of what material?—J. A. T.

4—CEMENT FOR CROCKERY.—Will some of your readers
inform me how to make a permanent cement for mending broken crockery.
—B.F. T.

5.—HARDENING STEEL.—In the process of hardening steel,
does a chemical change take place in the nature of the steel ? If so, what is
that change ?—A. K. S.

6.—CRACKING OF LEATHER.—What is the cause of the
leather, used for the front boards of wagons, cracking? Ihave tried to find
a solution of this mystery and also a remedy for it.—E. G. V.

7.—MELTING GLASS.—Can any one tell me howI can melt
glass in small quantities, getting it suflciently liquid to pour freely ?—C. F.

Ad-

8.—MixiNG PAINT.—Could any one inform me how to mix
up paints, and what varnish is best to use in getting up Venetian blinds, so
that they will neither blister nor crack ?—D.

9.—EXPANSION OF MILLSTONES.—Can any one tell me if,
and how much, French burrstones are expanded by the heat generated by
frictionin grinding ?—J. C. B.

10.—IroN SHIP BUILDING.—I wish to know who made the
first iron boat, and when it was constructed.—W. C.

11.—CoNCRETE FLOOR.—I wish to (know what will make
the best concrete floor for a cellar, without the use of gravel.—J. A. 8.

12.—IeNITION OF COTTON YARNS, ETc.—What degree of
heat, created by dry air from a furnace, will cotton yarns or cloth stand be-
fore igniting, the yarns or cloth being placed in a chamber, and the hot air
driven through by a fan?—J. R. K,

13.—REUMKORFF CO1L.—What is the method of construct-
ing the coil of a Rhumkorff induction apparatus? I particularly wish to
know thesizes of wirewhen covered, and the method of securing the most
efficient insulation. Ihave seen described the Ritchie method of winding
the wire, but it was very unsatisfactory, being too indefinite for any one,

not already well informed, to understand.—J. J. S.
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14.—JOURNAL BoxEs.—What is the best material for jour-
nal boxes for a water meter, where the pressure is against the end or small
point of the shaft, which is of brass or some other material that will not cor-
rode? The lubrication is with the water. How do brass and hard rubber
run together?—I. C.

15.—RELATIVE WEIGHT TO HORSE POWER OF ENGINE.—
Can any one tell me the lightest weight of engine, to each horse power, that
can be obtained by the best modern construction ?2—0. T. H.

16.—ELECTROPLATING WITH ALLOYS.—Can an alloy be de-
posited byjelectrigity, on a metal surface, as gold,silver, and other metals are
done, if the ingredients of the alloy are good conductors?—R. T.

17.—StEAM ENGINE PHENOMENON.—Last summer, I was
running my engine after dark. The boiler was well filled with water, and
thesteamgage indicated 30 pounds pressure. Casting my gaze toward the
top of the boiler, I saw a pale yellow light, at asmall leak in a connection
of the steam pipe; being alarmed lest the building was on fire in the story
above, Iseized my lamp, hastened up stairs, and satisfied myself thatall was
safe up there. Ireturned to the engine room and saw the light as before,
notonly where Ifirstsaw it, but at different points where steam was escap-
ing injets. The lights disappeared when the lamp was brought near them.
‘When my hand or some othersubstance was brought in contact with the jet
of steam near the point of issue, the light seemed to attach itself to the hand
or other substance. This continued for about forty minutes. What was
the cause?—J. A. L. A.

18.—PRESERVING RUBBER Bo0oTs.—Is there any prepara-
ration to preserve gum boots from cracking ? Ifind that always, after wear-
ingawhile, they lose that fine gloss which they have when new, and get full
of fine cracks. Can any one tell me how I can patch them in case they get
torn,so as to make them waterproof again?—J. R. M,

19.—COKE FOR IRON MANUFACTURE.—Has coke, similar to
our gas house coke, been used for melting iron in this country to any extent,
and, if 8o, with what results? Dees it melt iron as rapidly as coal,and does
it have any chemicalaction on the metal? I am aware that it has been used
in England, but I wouldlik . to know whether that coke is similar to our
gashouse coke.—G. W. C.

20.—VALVE FOR MINING ENGINES.—Can any reader, who
is using Davis’ piston valve, tell me if it is suitable for an engine used in the
shafts of deep mines? I amusingthe common slidevalve,and the empty
car, in descending, acquires considerable velocity and overcomes ths fric-
tion of the engine,causing an unpleasant rattlingof the valve and wear on
the threads of the spindle. I think Davis’ valve willanswer the purpose,
but it is comparatively unknown in this country; and I should like the opin-
ion of some one well acquainted with it.—F. L.

21.—TRISECTION OF AN ANGLE.—Mr. N., of Ind., sends us
the construction of a geometrical problem to trisect any angle of less than
ninety degrees; and he ends his communication with the question, custom-
ary in such attempts, * if not, why not?”’ The point which has so long de-
fied the powers of the best geometricians is the solution and demonstration
of the problem by elementary geometry, and this Mr. Naylor leaves to hig
readers. The practical trisection of an angle has long been understood ; the
demonstration Mr. Naylor leaves just where he found it.

22.—SEPARATION OF GAsEs.—I wish to know if there is
any simple way of separating the different elements of the air from each
other.—L. M.

23.—TRANSIT OF THE PLANET VENUS.—Is there any reli-
able rule for computing the transits ot Venus?—C. E. P.

Dusiwers fo Govrespondents,

SPECIAL NOTE.—This column i8 designed for the general tnterest and in-
struction of our readers,not for gratuitous replies to questions of a purely
business or personal nature. We will publish such ingquiries, however,
when paid for as advertisements at 1°00 a line, under the head of **Business
and Personal.”

ALL reference to back numbers must be by volume and page.

GEARING FOR SAWSs.—In reply to query No. 2, January 20,
Ibeg to say, for the information of A. K., that it is practicable to run
circular saws with bevel gearing. There is a circular saw mill in our
town running at the present time (and has bzen forthe last ten years) with
bevel gearing, a crown wheel, on upright water wheel shaft, four feet six
inches diameter, 2 inch pitch, 6% face, pinion 1 foot 6 inches diameter. 1
have made several mills on the same principle by substituting a mortise
crown wheel and chipping and filing cogs in pinion.—W. H., of Ontario,
Canada.

BLUEING IRON.—“ Gun Barrel” will find the information he
requires in this column.

GENERATING STEAM.—J. H. McC. is referred to pages 55
and 88 of our current volume.

S.T. A. E.. C. E—You will find an answer to your questi g
in any elementary work on physics.

Face WorMs.—Let H. E. A, query No. 4, January 20, try

the water cure and keep his face washed clean.—K., of N. Y.

J. M. C., of Honolulu.—We know of no reason why the al-
bumen from sea birds’ eggs should not be as good as that of domestic
fowls: Dix & Morris, 58 Cedar street, are dealers in the albumen. The
price is abont $125.

STAINING CANES.—Query 10, January 6, 1872.—Dragon’s
blood dissolved in water or alcohol, with burnt umber added until the
desired shade is obtained, is the right thing. Apply withsponge. To get
amatted appearance, make a second application in spots. Polish with
shellac.—E. F. H., of Iowa.

WEARING OF SLIDE VALVES.—I would state, for the benefit
of W. C., that the concavity is attributable to two causes: First and
mainly, to the center of the seat being in constant wear, while the ends
are worn only alternately; secondly, to the unequal distribution of the
wearing surface.—A. K. 8., of Neb.

CoPPER SALTS.—L. H. B. is in error in stating that copper
salts have been recommended for cleaning statuary. A wash of nitrate
or sulphate of copper on stone work has been suggested as a preservative
the object being to fill the surface pores of the stone with the metallic

- copper. The salt should be dissolved i water, and the hands kept from
contact withit.

CRYSTALLIZATION OF HONEY.—Strained honey, if scalded
and skimmed, will keep any length of time without change. The scalding
will slightly alter the flavor, but will not impair it materially.—J. H. P.

A. W. P.S,,of 0.—A fall of 17 feet will give a rise,in a
fountain, of 17 feet, minus the loss of head due to friction and the resist-
ance of the air to the jet. The material of the conduit will not make very
great difference in friction, but the larger it is the less will the friction in-
terfere with the hight of the jet.

RED SpPIDER.—How can the minute red spiders, which are
found upon house plants and around windows in great numbers, be de-
stroyed?—A.F. W. Answer: Itis very difficult to get rid of the red spi-
der. Theflorists sell certain soaps, intended for that purpose, which are
to be dissolved in water and applied with asyringe. Theseinsects flourish
where it is warm and dry. But they cannot stand wet. Treat them to as
much moisture as possible.

CATUSES OF CHANGE OF COLOR IN THE STARS.—C. B.’s theory
is probably correct, but it is no new discovery. Mr. Proctor, we believe,

has already written to thesame effect.
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TENSILE STRENGTH OF SWEDISH IRON.—H. L., of Ind.—The
breaking weight per square inch of Swedish iron ranges from about 70,000
1bs. to 112,000 1bs., but 85,000 may be taken as an average. This informa-
tion will answer your other questions,if you calculate the area of the
cross sections of the round rods, by multiplying the radius by *7854.

8. 8. B, of N. Y.—Coke, like other forms of carbon, absorbs
more or less of all gases floating in the air to which it is exposed. In
burning, it liberates such of these gases as are not combustible, and by its
own combustion produces mostly carbonic acid with traces of gases from
substances which have been imperfectly removed in the process of cok-
ing.

SoNoroUs STONE.—To W. 8. R., page 138, Vol. XXV.—The
stonenear Poftstown, Pa., must be of volcanic origin, known as trachyte.
Anisland in the West Indies, elevated 310 feet above the ocean, contains
masses of the same character of rocks. Livingston, in his ¢ South Afri-
ca,” page 101, speaks of the Bamangwato Hills of the Bakaa Range, 700 or
800feetabove the plains: * The rocks, in falling, produce a ringing noise,
which leads many to fancy that they contain abundance of iron. In
many places, the lava streams may be recoznized.”—C. H. K.,ofthe West
Indies. :

INDELIBLE INK.—Ink for marking linen can be made by dis-
solving five cents’ worth of lunar caustic (nitrate of silver) in half an
ounce of water. Equal parts of starch and saleratus must be used to stif-
fen the linen. Iron it smooth, write on it while hot, dry and iron again
and if there be any blots, cover them with lard. Then lay it in the sun for
several hours, and immediately wash in very strong hot suds.—E. E. 8.,
of 0.

BrLuEING IRON.—On page 42 of the current volume, I find
thatJ. C. C. wants to know how the peculiar blue surface is put on gun
barrels. Let him apply nitric acid andlet it eat into the iron a little; then
the latter will be covered with a thin film of oxide. Clean the barrel, oil,
and burnish. A very pretty appearance is given to gun barrels by treat-
ing them with dilutenitric acid and vinegar, to which has been added sul-
phate of copper. The metallic copper is deposited irregularly over the
ironsurface. Wash, oil, and rub well with a hard brush.—R. T. '

GUN SCATTERING SHOT.—Mr. Abraham Heaton, of Ada,
Mich., states that a gun will always scatter if the barrel be crooked. As
a gunsmith of experience, and being now retired from the business, he
thinks he cangive H. W. good advice, and has no hesitation in imparting
trade secrets. To straighten a barrel: Let it rest on the backs of two
chairs to keep it level; take the breech out and lay a fine needle in the
muzzle. Look in atthe breech and turn the barrel round; and if the nee-
dle can be seen plainly all round, there is not much the matter with the
straightness of the tube. But the barrel may be smaller in the middle, a
frequent cause of scattering. To correct this fault, take a wooden rod,
about six inches longer thanthe barrel, fit it snugly to the barrel from
end to end. The end of the rod is to be the handle to draw it through the
tube. The rod should have a small float file fitted in, about one inch from
the end, even with the -vood. If the middle of the barrel’s length be
smaller than the muzzle, it will be discovered on drawing the rod in and
out of the barrel, and then the latter should be held in a vise, and the rod
worked in and out till it passes easily. Then withdraw the rod, pry out
thefile,raise the latter by putting a piece of thick paper underneath, and
proceed as before. After flling away the tight part, sand paper should
be used to finish it with. Keep the breech pin in, so that the thread can-
not be injured. The file must be of the best cast steel, with the temper
drawn to a straw color.

PROPORTIONS OF ENGINE.—On page 42, Vol. XXVI, J. R. L.
wants to know whether the builder’s idea of increasing the power of his
engine is correct, and the true cause of the engine’s.not doing one fourth
more work with 80 pounds of steam than it will do with 45 pounds. I
think if the builders will put on a 1,500 pound fly wheel instead of a 4,200
pound one, and enlarge the steam pipe as well asthe governor, the engine
will do the work. There is trouble with the governor, which causes the
phenomenon of the engine doing three fourths of the work with 45 pounds
and not the whole with 80 pounds.—S. F., of Pa.

FaceE WorMs.—To H. E. A., query No. 4, January 20. The
best remedy for the eradication of fiesh worms that I have ever seen tried
is the following: Rub with dry sulphur at night before retiring; at the
same time, take internally a tablespoonful of sulphur and magnesia mixed
with molasses (measured after mixing). Inthe morning, wash off the face
with bran water and afterwards with pure cold water. Repeat this treat-
ment on alternate nights till a-cure is effected. —J. B. Jr., of O.

LicaT ENGINES FOR SAW MiILLs.—In answer to NEMO,
query No. 16, January 20, I would advise him to try a saw with inserted
teeth, and take out the teeth at equal distance:, until he has power
enough to run it. Of course he:must replace the teeth with worn out
ones, to keep the strain on the saw equal, so that it will run true. A saw
will bear feed much better with only a few teeth that cut a good kerf than
it will with many of them, each scraping out a little dust.—E. K., of N.Y.

PAINT BRUSHES.—.Query 5, January 1,1872.—If the brushes
are not hard, wash them with soft soap and water, or turpentine; if hard
soak in a moderately strong solution of concentrated lye.—E.F. H., of
lowa.

Declined.

8 upon the following sub jects havebeen received andexamined
by the Editor, but their publication is respect fully declined:
ARTIFICIAL FUEL.—J. J. C.—E. F. L.

BOILER EXPERIMENTS.— W, H.

CANAL NAVIGATION.—C. B.

DramonNps.—A. D. R.

Tue DAvENPORT TRICKS.—C. B.

To SMOKE ORNOT TO SMOKE.—F. H.

‘WorMS IN TIMBER.—J. O. M. .

ANSWERS TO CORRESPONDENTS.—Y. S.—J. A. C—E. A.D.—
G. 8. & Co.—J. R—C. 0.—J. P. N.—R. E. 0.—L. S.—
E. H.G.—P.C,,Jr.—E. W K, P.—W. S,

QUERIES.—W, A, A—J. H.P.—-J. D.—S8.C.P.—J.0.—J. L.—
S. G. 8.
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Under this heading we shall publish weekly notes of someaf the more promi-
nent home and yforewgn vatents.

GIN GEARING.—Harris R. Easterling, M.D., Bennettsville; S. C.—This
invention relates to the combination of two gins, placed diametrically oppo-
site each other, and gearing with a wraster wheel driven by horse or other
power, the connection between said gins and the pinions that gear with the
master wheel being effected by means of sliding clutches, so that either gin
may be stopped without stopping the other gin or the master wheel.

MACHINE FOR POLISHING AND VARNISHING MOLDINGS.—Charles and
JohnGschwind,of Union Hill, N. J.—This invention has for its object to de-
vise a reliable apparatus whereon moldings, to be gilt,silvered, or other-
wise ornamented, can be automatically and rapidly polished and, if desired,
also varnished. This object is attained partly by a novel and ingenious ar.
rangement of polishing tools and mechanism for moving the same over the
moldings, and the combination therewith of an adjustable table on which
the moldings are secured. It isalso partly attained by a new system and ar-
rangement of brushes, mechanism for dipping the same, and means for in-
ereasing their pressure upon the moldings in equal ratio to their distance
from the varnish reservoir, and by further items of invention of greater or

. less importance.
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HARNESS BUOKLE.—John H. Morris, Normal, I1l.—The invention consists
in constructing and shaping the frame and tongue so that the buckle is
held by pressure on heel and pointin a very ingenious manner that gives
great security. The device is a most useful one in connection with har-
ness.

DITCHING MACHINE.—George W. Nevill, Richmond, Va.—This invention
consists in a ditching machine which gradually cuts down to the depth
desired, carries the excavated soil up over a flanged wheel, and discharges
it at the side. Practical experiment has demonstrated its peculiar adapta-
bility to the Western prairics.

CARPET STRETCHER.—William P. D. Claybrook, Palmyra, Mo.—This in-
vention relates to an improved device for stretching carpets and for hold-
ing them in position while being fastened, the same being of a simple and
convenient form or construction, and adapted for operation in rooms of
various sizes.

SULKY PLow.—John H. Robbins and Samuel Robbins, Bethel, Oregon.—
The invention consists in a very ingenious method of ad justing the depth
and pitch of plows in a sulky carriage frame by a peculiar and simple con-
struction of beam and graduating mechanism.

‘WATER ELEVATOR.—John L. Burch, Franklin, Tenn.—This invention re-
lates to an endless chain water elevator, of simple and convenient ar-
rangement of parts whereby they may be readily taken apart for transport-
ation, or more easily placed in or removed from a well than others here-
tofore employed.

CANAL BoAaT.—William HenryNewell, JerseyCity, N. J.—Thisinvention
relates to a new fender attachment for canal boats, whereby the lateral dis-
turbance of the water is prevented, and undue friction during the propulsion
of the boat avoided. It consistsinhinging fenders to the sidesoratvhe ends
of the boat, so that they will protect the propellor or wheel and tend to pre-
vent the disturbed water from reaching the banks. It also consists in the
application to side fenders of extension pieces. The fenders may, on their
hinges, be swung out or in more or less, according to the amount ot water
acted on by the propeller and depth of draft. To one or both the ends of the
fender, are or may be applied extension fenders, which permit the proper
lengthening or shortening of the main pieces. Instead of extension sections,
there may be hinged sections at the ends of the fender, which may be folded
against the main fenders, when to be carried out of the way. These hinged
end pieces may also be used as rudders if desired. Canal boats having stern
propellers may have tenders hinged only to their stems and bows, or either,
and none at the sides. Where the fenders are caused to meet forward of
the boat, they will, it is claimed, increase the speed by cutting through the
water with less friction.

ROTARY STEAM ENGINE.—Thomas B. Van Pelt, of Spring Hill, Kan.—
This invention relates to improvements, in rotary steam engines, intended
to secure the full power of steam. A single rotary shaft, with cylinders,
connecting with the steam chest, disk pistons, eccentrics, cams, yokes,
sliding heads, levers, rock shatt, and cut-off valves, are employed to secure
the object sought, and are covered by the claims allowed in the patent.

SasH HOLDERS.—Oscar W. Noble, of Darlington, Wis.—A bolt having a
slot and pin, and a plate having a pin and slot applied in combination to
therecess of the sash, also a cam bolt having a slot and pin, and a plate hav-
ing slots and a pin, applied in combination to the recess of the sash are the
features embraced in the elaims upon which a patent has been obtained.
By applying a projecting tongue to the cam, the same can be made to lock
into mortises provided for its reception at proper intervals in the window
frame, and thus constitute an absolute support for the sash;and the device,
locks the sash when the latter is closed.

ELECTRO-MAGNETIO ENGINE.—Claude Victor Gaume,Williamsburg, N.Y.
—This invention has for its object to furnish an improved electro-magnetic
engine, simple in construction and effective and reliable in operation, being
so constructed as to be free from the * pull back " or retardation which is a
great objection to swch engines as usually constructed. The armatures
consist of a central bar, attached at its center to the face of a wheel, and
having cross heads formed upon them about midway between their centers
and end, the cross heads having short bars formed upon their ends parallel
with the central bar, and the ends of which project to equal distances upon
the outer and inner sides of said cross heads. Armatures thus constructed
are claimed to be frce from the retardation or ¢ pull back ” which was the
great difficulty to be overcome in making electro-magnetic engines practi-
cal as & motive power.

MEDICAL COMPOUND OR BITTERS.—Richard G. Turner, Columbia, Texas.
—This invention consists in a compound, more especially designed as a
remedy for miasmatic fevers,but is claimed to be valuable in many other dis-
eases and ailments of the human system, as general debility, torpid liver,
dyspepsia, constipation, Jaundice, and many others.

MARBLE PoLISENG MACHINE.—Michael Mallon, Rahway, N. J.—This in-
vention consists of a horizontally swinging polishing stone holder, with
driving gear and supporting apparatus therefor, adapted to be mounted on
the surface of a large stone to be polished, and adjusted along it from one
position to another and secured at any point, or to be used on a stationary
table or platform. The machine may be used to polish metal and other sub-
stances. Sand may be carried upon the top of the stone and fed down
through passages, from time to time, to the working surfaces.

EXTINGUISHER FOR STREET LAMPS.—George S. Dunbar, of Pittsfield
Mass.—This invention has for its object to improve the construction of a gas
light extinguisher, for which Letters Patent were issued,to the same invent-
or, October 3, 1871, so as to make it more satisfactory in operation, enabling
the lights to be extinguished by a slightly increased pressure of the gas. It
consistsin the construction and combination of a lever, catch, shoulder or
flange,with a flexible diaphragm and its attachments; also a combination of
apinwiththe catch,flexible diaphragm, and a case; also a combination of
a pin orslide,with the lever and aslotin the case in which the said lever
works. Theinvention is extremely ingenious, the gas being instantly ex-
tinguished by a pressure upon a pin passing through the case.

THILL COUPLING.—Lyman Derby, of Franconia, N. H.—This invention per-
tains to animprovementin the class of thill couplings in which rubber or
other suitable elastic substance is employed to prevent rattling. The in-
vention consists in a construction and arrangement of parts, whereby pro-
visionismade for causing two coupling screws to retain a secure hold, un-
der all circumstances, by a single block or piece of rubber inserted between
their adjacent inner ends, special provision beingmade for expansion of the
rubber or compression of the same without material change in its elastic
force, as applied to or exerted upon the screws;so that, if the block of rub-
ber should be of undue size or firmness, the screws may notwithstanding be
easily screwed home without injury to the rubber.

Harrow.—C. Hairgrove, of Jacksonville,Ill.—Two central bars are hinged
together in the usual way of hinging harrows, or any other convenient way.
To these bars are pivoted cross bars which are again pivoted to longitudi-
nal bars at the outside, so that they may be inclined at an angle to the mid-
dle hinged bars. A clamping device holds them fixed when thus inclinei.
It isobviousthatthemorethe cross bars are inclined from a right angle
with the central hinged bars, the nearer will the teeth which they carry be
brought together, and vice versa, the object being to construct a harrow in
which the teeth may be adjusted in a simple manner, at a greater or less dis-
tance from each other.

TIRE SETTERS.—Joseph Pailca, of Ledyard, N. Y.—This invention con-
sists of a bench, whereon the wheel is laid, with the tire adjusted upon
its face at one side, and held by a holder suitably adapted therefor, while the
otherside of the wheel, on which the tire is to be forced, rests against a
curved bar at the end of the frame, and a lever with a hook engaging the
upper edge of the tire, while the end takes under the trame, which contracts
the wheel and stretches the tire down upon the face or the hub in such
manner as to allow of setting the tire without heating it at all.

EARTH CLOSET.—Hamilton Sherman, of Waverly, Pa.—This invention re-
lates to that class of earth closets wherein the soil is transferred forward
and dropped automatically ateveryraising of the cover by a carrier having
an opening and closing bottom ; the object being to improve the construc-
tion and the mode of operating grate bar slides with hinged metallic flaps
underneath, closed by entering a narrow channel as the cover is raised and
opened, successively, by their own gravity.
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TRAVERSE MoTION.—Duncan Walker, of East Hampton, Mass.—This in
vention consists of a three pointed star wheel, combined with a pair of in-
clined faces or cams, arranged on said bar reversely to each other, and on
opposite sides of the wheel at one end of the traverse bar, in such manner
that said faces are alternately acted upon by the said star wheel, and the bar
alternat2ly moved im opposite directions, the movement in one direction be-
ginning as soon as the movement in the other ceases, and the said move-
mentbeing uniform in speed throughout the wholelength, which is the es-
sential object of the invention, and distinguishes it from those arrangements
in whichthebar is moved by eccentrics, which give a variable motion to the
bar, and allow it to rest or move so slowly at each end that the wear of the
threads or ““ends »’ on the leather rollers is very much greater at the ex-
tremes of the movementsthanbetween them. The traverse bar assumes
the form of a wide plate at one end, in which is a large hole whose walls
are perpendicular to the bar and have each an inclined plaze or cam
which, beginning at a corner of said hole, inclines toward the center of it to
someextent,and stocpsat aline parallel with the bar and passing through the
center of said hole. One of tie eams is on the same side of the center that
the baris,and the other is on the opposite side. The three pointed star
wheelrevolves horizontally in the hole on the axis of a worm wheel below
whichis turned by a worm on the shaft of one of the draftrollers. This
star wheel and the cams are so adjusted relatively to each other that one of
the points willbeginto act on one of the cams to move the bar in one direc-
tion at the moment another point escapes from the other cam, and ceases to:
move said bar in the other direction, These cams will not be straight in-
clines, but will have such form that the motion imparted to the bar by the
revolving points will be uniform in respect of speed throughout each move-
ment.

AIR SUPPLYING ATTACHMENT FOR STOVES.—Wesley Wright, of Lee’s
Summit,Miss.—This article is proposed for manufacture and sale in the mar-
ket as a suitable attachment to stoves, by which the air (required to furnish
oxygen) may be drawn from the outside of the chamber, and its supply to
the fire graduated according to circumstances. It is a compound metallic
hearth and air chamber constructed in a single piece and adapted to the use
set forth.

‘WasHING MACHINE.—Isaac J. Wells, of Spring Valley, N. Y.—This inven-
tionhas for its object to furnish a simple, convenient, and effective washing
machine which shall be so constructed as to wash the clothes quickly and
thoroughly and without injuring them. It consists in a washing cylinder
andboiler, the washing cylinder being provided with buckets,and also a
combination of stirrer pins with the washing cylinder.

ORGAN ACTION.—John H. Odell, New,York city.—This invention embraces
the employment of a pneumatic tube actionfororgans,in which the valves
of the organ pipes are opened by the inflation of a pneumatic lever, which is
inflated by the admission of air through a pneumatic tube, whereby the key
board may be removed from the organ and placed at a considerable distance
therefrom, and the usual arrangement of squares, levers, rollers, trackers,
and electric wires, may be dispensed with. The invention also embraces the
combination of a self acting exhaust valve with the pneumatic lever, and
the employment of certain other novel devices in connection therewith, so
as to produce a quick return movement of the pneumatic lever. The pneu-
matic lever may be operated by air pressure; but it may be also operated
by an air exhaust or suction, in which case the pneumatic lever and con
nected parts would need to be specially arranged for the use of such ex-
haust. The inventor does not limit or confine himself to the particular form
construction, or arrangement of any of the parts herein described, as they
may be varied in many ways to suit the requirements of the construction
without departing from the invention.

ELEVATOR.—William Livingstone and William F. Holske, Brooklyn, as-
signors to William F. Holske and William H. Silberhorn, New York city.—
The first part of this invention consists of a combination of toothed eccen-
tric wheels or pawls and weighted levers gearing with them, with the car-
riage, its actuating rope, and wood or other elastic guides, in such manner
that the said toothed eccentric wheels will be caused to engage or bind
against the wood guides by the gravity of the levers, or by the same and a
spring to lock the carriages and prevent falling in case of accident. The
essential object of this invention is toavoid the expensive toothed or notched.
iron bars and the iron pawls now used, whiéh, besiiles being expensive, are
also objectionable on accountof their liability to break for want of elasticity
by the sudden shock when catching the car. The second part of the inven-.
tion consists of a system of intermediate driving and reversing gearing be-
tween thedriving belt, by which the carriage is actuated, and the drum of.
the hoisting rope, whereby- the carriage is operated at will in either direc~
tion hy the said driving belt constantly moving in one direction, the shifting:
being readily effected by suspended cords, such as are commonly used in ele~
vators for actuating the reversing gear. This part of the invention also com-
prises a novel friction brake device, which, being also worked by the
reversing cords, comes into action at that moment when in the reversing of’
the clutches the drum is entirely disconnected from the driving belt, and
retains the drumuntil, by the continuation of the action of the shifting gear
after the clutchhas been released, the drum becomes completely disengaged
and the connecting one fully engaged, thus positively holding the carriage
during the time of changing the conneztion and while both clutches are dis-
connected to allow the carriage to rest. The essential object of the second
part of the invention is to provide a simple and efficient system of connect-
ing reversing gear, whereby elevators may be worked from shafting of fac-
tories, etc. continuously moving in one direction, and thus save the neces-
sity of employing special engines for reversing the carriage by reversing the
valves. Thus the inventors are enabled to drive the carriage in either direc =
tion by a power constantly moving in one direction, and to hold said car-
riage while shifting from one connection to the other, 80 as to insure the
entire disconnection of one clutch and the cessation of the motion of the
drum and carriage before the other reversing connection is formed, so that
there is no clashing of any counter forces; also to allow the carriage to stop
as required by apparatus set in motion by the same act by which the
reversing is effected.

SELF-ACTING MULE FOR SPINNING.—Joseph F. Sweet, Hebronville
Mass.~-Thisinvention rélates to a new arrangement of apparatus constituting
a positive * wind ”” motion, and the gearing and ungearing devices therefore
adapted for the Franklin mule, which we regard as a positive improvement
upon this class of machines. A ratchet wheel, pawl, tapered pin, disks,
combined with a cylinder shaft, a lever, spring, spring catch, dagger, and
tripper, constituting the mechanism embraced in the patent which has been
obtained upon the invention.

TRUNE LoCK.—Joseph Stanton, New York city, assignor to Adolphus
Hagelin, same place.—This invention has for its object to furnish an im-
proved trunk lock, so constructed that the lock itself will act as a guide to
bring the parts of the lock into proper position for locking, thus counter-
acting any bad effects from the springing or warping of the side of the trunk
body, and preventing any damage to the lock should the cover be accident-
ally dropped, even though the locking bolt be thrown forward.

SALVE.—Louisa Masters, Jackson, Miss.—This preparation has for its
object to furnish an improved salve for the cure of sores, cutg, bruises, etc.,
whether they be of long standing or not. It is prepared of various ingre-
dients, in specified proportions, and in a peculiar manner.

LivER INVIGORATOR.—William L. Simmons, M. D., of Weatherford, Tex.
—This preparation has forits object to furnish an improved medical com-
pound, called ““ Liver Invigorator and Cholagogue,’’ which is claimed to be
very effective as a corrective of biliousness, indigestion, ete., caused by mi-
asmatic influences, torpor of the liver, headache arising from disordered
stomach, bowels and liver, or produced by malarious poisons, etc.

BIT BRACE.—James Rice, of Prairie Creek, Ind.—The first peculiarity in
this brace isthat it may carry several bits at once, those not in use being
turned up out of the way. Second, a very ingenious device enables the
sweep or leverage of the brace to be increased or diminished as may be de =
sired. The preciseform or arrangement of any of the parts described is not
claimed, as they may be varied in many wayswithout departing from the in «
vention.

ACOOUCHING GARMENT.—Harris R. Easterling, M.D., Bennettsville, S.
C.—The invention consists in two corsets, leg pieces, and certain interme-
diate connections by which a lady is enabled to manage the whole business

of parturition without the assistance of midwife or physician,
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Accouching garment, H. R. Easterling
Band tightener, G. Brodie................
Barrel heads, machine for making, G. Schloemer.
Bed bottom, etc., spring, C. Rich, (reissue)
Bed bottom, spring for, W. H. Miller

123,228

Beehive, C. R. Isham............... [ PR RN 128,104
Blacking box, H. Smith....c.ceeiieiieaiiieniiiinies 123,204
Blacking machine, boot, N. Eisenmann. 123,160
Blower, J. A. Svedberg.....cooeeeererenseccraccannnn. 123,304
Boat chimneys, lowering and raising steam, W. Weaver

Boiler flue scraper, J. H. Dann

Boiler, hot water, P. Lesson...
Boiler, wash, E. E. Brewster..
Boilers, preventing incrustations ia steam, P. V. Vigier..
Bolts, die for heading, J. B. ClarK......ccoevveiinnennnns
‘Bolts, machine for cutting off, H. M. Powers.
Book, pocket, F. Busch ...

Boot, P. West.....coeeiennes

Boot crimping machine, R. H. Dorn..
Boots and shoes, machine for burnishing the heels of, R. C. Lambert.,
Brake, steam or air, 8. N. Goodale....
PBrine, evaporator for, R. G. Leckie
Brine, apparatus for eévaporating, R. G. Leckie
Broom or mop clamp, E. Chapman.
Brush, paint or varnish, A. Randol.
Brush and mixer for stove blacking, G. 8. Goodspee

. 123,310
123,084
123,124
123,232
. 123,316
128,158
128,112
......... ceereesnaeeanaaess 123,098
. 123,181
. 123,181
. 128,083

Buckle, J. H. MOTTIBe.uueirtrieeiesiesnteitesaniiesiientontosssetestcnnces 123,281
Building blocks and method of forming the same, A. Derrom......... 123,156
Burning hydrocarbons, I. KendricK........covviineniiiiccannn. 123,109
Button hole cutter, W. W. Egnew............ . 128,250
Button, imitation, W. H. Shurtleff.. 123,299
Cabinet and bed, R. F. Clayton..cccciieeeectiiiiiiintiisiieninniecieneees 123,085

Cable chain stopper, E. R. Cheney...
Candy, manufacture of, W. J. Burns

Car brake, J. Temple......ceeeevenaees

Car coupling, J. Temple. ... 123,134
Car coupling, H. C. SWal....cooeiiernecinncineanannes . 123,207
Car coupling, J. A. J. Chapman........ . 123,150
Car,hand, L. J. Cathell............cuvnen . 123,322

" Car truck, W. B. Rogerson.
Car truck, L. I. Fleming..

. 123,126
. 128,163

Car loading machine, S. J. Bingham ..... e ersessesncensuee 123,146
Car, refrigerating provision,J. J. Bate........oeieiinanns ... 128,077, 123,078
Cars, air brake for, T. O. Ward.......oeeeveieinnnnns ereveenesesrssneses 123,312

Cars, device for changing the gauge of, D. Todd
Carpet stretcher, W. P. D. Claybrook.
Carriage body, E. M. Williams....
Carriage, children’s, I Cole......
Carriage curtain fastener, J. Taynton.
Carriage seat, corner post for, S. S. Stanley...

Carriage spring clips, manufacture of, H. M. Beecher,
Caster for furniture, W. I. Blackman
Chair, A. Taylor
Chair, opera. A. Abel
Chair and step ladder, combined, A. Liesch
Chisel for pointing pickets, A. Damitio....
Cheese vat, Jones and Fanlkner
Churn, S. M. Palmer........
Cock, valve, J. Walsh
Comb, O. Johnson....
Composition for tanning hides, J. M. Miiller

.. 123,308
. 123,239
.. 123213
.. 123,241
. 128,132

. 123,311
128,177
128,118

Confectionery paste, soap, etc., machine for cutting, M. Laemmel...

. 123,265
Copper. welding, Schurr and Rehbein ... 123,296
Corn sheller, hand, W. H. Wilson . 128.319

Countersink, W. H. Dodge...
Cultivator, M, Schwartz
Cultivator, A. F. CarlBon...c.c.cceeerececssceaccecnns
Damper and pipe collar, combined, A. S. Shontz

... 123,246

. 123,128
. 123,285
123,208

Desk, school, H. L. Andrews, (reissue) 4,123
Ditching machine, G. W. Nevill...ooieiiitieennniiinisnniiennnnnenennnes 123,286
Dovetailing machine, D. Whitlock. 123,137
Drawer pull, W. E. Sparks 123,301

Drawing knife, A. M. Steele
Dikes, core for, W. A. Thompson
Elevator, freight, W. F. Morrow.
Elevator, hydraulic, H. L. Ensign
Engine, rotary, J. B. Bennett........
Engine, rotary steam, G. R. Winkler
Engine, gun powder, J. S. Foster...........
Engine, link for steam, D. A. Woodbury
Engines, valve for steam, J. W. HopKins..........euuuns
Kxcavating and ditching machine, Stewart and Russell.
Fastener, shutter, J. Andrews........
Tastener, shutter, Keffer and Reazor.
File, paper, C. M. O’Hara
Fire extinguisher, E. Jones
Fire regulator, automatic, G. M. Eldridge
Fire arm, breech loading, J. Duval..
Fishing apparatus, O. M. Fuller..
Flour bolting, Burk and Trussel..
Forge, blacksmiths’, M. Scott..
‘Furnace, J. W. Smith
Furnace for heatinrg and puddling iron, etc.,J. Morrison.............. 123,282
Gag, manufacturs of, G. Eveleigh......... vvvvviiiiiiiiiininnnad 123,255, 123,093
Gin gearing, H. R. Easterling.. . 123,248
Gold, &e. , saving float or fine, .. 123,096
Harrow, R. W. O’Neal.. . 123,198
Harvester, T. Plumleigh
Harvester cutters, apparatus foxr grinding, J. H. Cm-ran
fTarvester, pitman for, J. M. Mourer
‘Hat boxes, die for cutting, F. Schoettle...
Hat brims, machine for torming, C. T. Rowe
Hay loader, T. Gifila
Head block, T. Douglass.
Heating apparatus, hot water, E.
Hedge trimmer, J. Black
Heel cutting machine, O. G. Critchett, (reissue)
Hook, releaging, J. L. Cathcart.....cocvveviennienns
Horse collars, machine for stuffing, L. P. Woods
Horse POWer,G. Brodie....covveieriieenes sorivvernnnsesnnnens
Horseshoe toe calks, die for welding and forming, J. Flynn
Horseshoeing apparatus, J. B. Brusoe..
Hose coupling, A. F. Allen
Ice cutter, E. BaCher...ocvieiieeieetriennnnnennnnneeneseiesaseasnannans
Injector, feed water heater, and condenser, combined, E. Korting...
Inkstand, J. C. Sparr............

Iron, sad and polishing, F, Myers.......
Iron and steel, manufac ure of, C. M. Nes
Iron and stand combined, sad, F. Myers. . 123,120
Iron castings, malleable, A. F. Andrews . 123,072
Ironcastings, apparatus tor treating malleable, A. F. Andrews...... 123,078

. 123,291
123,088

. C. Clay

123,076
123,264
. 123,205
. 128,119
. 123,191

Jack hmn;z L M. Lusk..

Kettle spout, tea, J. Ash...
Knife cleaner. A. B. Clarke
Knitting machine, H V. Hartz
Knitting machines, &c., electromagnetic stop for, Wells and Moran
Knobs to their shanks, attaching, J. Hoeflinger
Ladder, step, E. M. Norton.
Lantern, C. J. Sykes....
Lanyard, elastic, J. E. Jones.
Last shoe, W. J. B. Mills
Latch for gate, G. W. Large..

ceeees 123270
veeee B123,215
.. 123,238

. 128,100

128,315
. 123,102
123,287
123,208
. 128,178
. 128,116
. 123,267

Lock, alarm, G. J. Swingle......... veeess 128,805
Loom, A. Urbahn......... 123,210
Loom shuttle, J. Martin. 123,184
Loom picking mechanism, J. C. Flsher . . 123,094

Lubricator for steam engines, M.

123,259
Mail bag, T. J. Lamdin

... 123,118
. 128,170

Measure, tailor's, G. W. T. Harley.. .
Medical compound or salve, T. Kubn....cccevvvvennnnn. heeeen . 128,180
Milk cooler, N. W. Miller.......cceeeuunnn . 128,218

Milk gtrainer, W. H. Johnson.. 123,261
Milk vat, Willard and Pope.... 123,318
Mirrors, manufacture of silvered, D. Durand.. . 123,247
Molded articles from plaster materials, A. C. Estabroo . . 123,254
Movement, mechantcal, E. Chapman.....evieeeeiieriieennenaes ceernaes 123,287
Nail plate feeder, H. B. and E. C. PerKins.......ccccevviiiiiiiieiiines 123,290
Needle threader, S. L. MeICer...ccceeieviiinatanieaannns . 128271

Nut, lock, C. F. Brnsh . 123,148
Oven,D. S. Coburn...... ... 128,086
Oven, steam, E. Brown. ..o 123,230
Overshoe,J. Evans.......c.evuee ... 128,162
Paper feeding machine, D. Dick 128,157
Pavement, concrete, G. H. Moore 128,280

Pavement, wood, G. A. Beidler..........
Pen, fountain, L. M. KniSely.ecueeenrneneenennn
Photographic paper, sensitized, J. G. Cotﬂn
Piano frame, upright, J. Whitney
Pipe, tobacco, C. A. Wright.......
Pitman connection, A. Neer..
Planter, corn, Bradt and Otis.

... 123,219
... 123,263
. 128,240

. 123,214
.. 123,285
. 128,080

Planter, seed, E. F. Ballard.. 128,216
Planter, walking, L. D. Noble ................................. . 123,121
Planter and cultivator combined, E. B. and J. F. McLellau. . 123,186
Plants, machine for treating fibrous, Hopkins and Shedd . 128,108
Platen gage, H. Byxbe. . 128,233

Plow, E. G. Matthews.
Plow, ditching, Kelly and Hennis.
Plow, wheel, W. H. and J. G. Parrish.
Plow, wheel, J. H. and S. Robbins..
Pot, coffee, C. D. Goodrich
Preserving meats and vegetables, apparatus for, W. Maxwell..
Press, cheese, W. H. Ragan...............
Press, cotton and hay, J. C. MCCUITY...ovevieiinirienienninnes
Press, pressure accumulator for hydraulic, W. D. Grimshaw,
Printing press, M. Laemmel....

. 123272
.. 123,262
. 123,194
123,204
. 123,258
. 123218
.. 123,125
. 122275
.. 123,169
. 123,266

Propeller, G. L. McCay......... . 123,274
Pruning shears, T. Campbell 128,284
Pruning shears, E. L. Yancey........... . 123,321
Pump, R. T. and R. T. Smart, Jr . 123,208
Pump, J. W. Hopkins.. . 123,175

Pump, rotary, N. P. Sheldon...
Pump, steam, Maxwell and Cope
Pnmp, steam vacuum, J. M. Morehead.
Pump, steam vacuum, W. E. Prall........... PR
Rake, horse hay, F. Brown..
Rice cleaner, D. L. Geer
Ruling machine, paper, J. Tregurtha..
Saddle tree, gig, S. E. Tompkins

123,180
123,185
. 123,117

128,292
.. 123,081
.+ 123,165
. 123,309

123,209
Safe, milk, J. M. Perkins.......ccooeeviniiinnnnnnes 123,123
Safe, provision, Sanford, Dunnington, and Weed 123,295

Salve or plaster, compound, H. J. Bendall

.............................. 123,220
Sash holder, A. H. Allison............. 123,071
Sash holder, R. R. Ball 123,141
Sash holder, W. H. King , 123,111
Sash pulley, J. Andrews....ooeeeenes 123,075
Saw filing machine, T. M. Chapman ... 128,151
Sawing machine, W. Weaver........ . 128211
Sawing machine, G. S. Birge 123,223
Screw machine, wood, C. B. F. Tingley 123,307

Screw cutting lathe, chuck for, Plimpton and Taylor..
Sewing machine, braiding attachment for, H. C. Goodrich
Sewing machine, cloth cutting attachment for, J. L. Coles
Sewing machines, feeding mechanism for, R. Leavitt..
Sewing machines, gathering attachment for, J. W. Lyon..
Sewing machines, rufling attachment for, H. C. Goodrich,,
Shoe fastening, J. F. Coppock..
Sifter, flour, A, C. Selleck
Signal for railrcad trains, speed, W. L. Needham,..........
Slipper, web, L. K, Washburn......cccoeevveinnnanenns
Soap, cooling and mixing. J. D. Sturges (reissue)..
Soap, apparalns for cooling and mixing, J. D. Stnrges (relssue).
Soldering tool, L. McMurray
Sower, seed, J. R. Gilvert
Spinning machine, G. Bernhardt..
Spinning machines, applying bobbins in, G. Bernhardt.................
Spinning, self acting jack for, P. Keane (reissue)

128,197
128,167
... 123,202

. 123,114
. 123,115
123,168
. 123,087
. 123,129
. 123,284
. 123,313
4,729
. 4,130
. 123,276
123,257
123,221
123,20

....... . 472
Spinning, self-acting mule for, F. O. C. Robirson.. . 123,199
Stand, show, J. R. Palmenberg......ccoeveeeieeeirieessecnenns 123,122
Steel in crucibles, manufacture of cast, C. M. Nes (reissue)............ 4,127

Stone, machine for sawing, V. G. Barney
Stone, composition for artificial. J. N. B. De Poullly.
Stone, machine for dressing, drilling and finishing, Dnniels & Willett
Stove, cooking, N. O. Bond

123,217
123,090
123,244

123,225
Stove, heating, P. D. Beckwlith.. .. 128,142
Stove pipe damper, R. Hillson . . 123,171
Stuffing box, I. H. Giddings.......... . 128,097
Stuffing box, metallic, W. H. Holland 123,173

Table, W. Ho€B€...ovvvuivrivrrnnns cevnnn
Tanning hides, composition for, J. M. Muller
Tanniug leather, vacuum tank for, D. F. Noyes..
Tanning in vacuum and other tanks, K. M. Jarvis
Teeth, artificial, C. H. Mack
Telegraphic insulator and bracket, J. Robertson.
Thill coupling, G. W. Pil80n...cccvvuuiiiiiiiiiiiiieennnnnnninnennnnes
Thrashing machines, grain separating attachment for, Z. Mille:
Tiles, laying drain, Divelbiss and Brasfield......
Tire bending and shrinking machine, J. Naugle.
Tobacco, curing leaf, J. D. Culp.
Tool box, blacksmiths’, Devoe, Rogers and Beals.
Toy gun, A. L. Lenhart....ciciiiiiiiiiiiiiiieeeeeeiiiiiiiiiiiiiiiieeeens
Trap, animal, G. H. Davis
Vaginal irrigator, M. Mattson (reissue).
Valve, safety, Jewell and Steele..........
Valve seat, D. Wiehl...............
Valve, balance slide, T. H. Hollis.. .
Viaduct, iron, E. W. Serrell.... .. 123,297
Vise, J. Peace ... 128,195
‘Wadding, batting, etc., and machine for making, M. D. Whipple.... 123,136
‘Wagon spring, J. Kieser

123,172
123,118
123,192
. 128,105
.. 128271
.. 123,198
. 123,196
. 123,188
123,002
. 123,190
. 124,154
. 123,245
123,268
123,089

4,726
128,176
... 128,317

. 123,260

.................................................. 123,108
Wagon axle and thimble skein, E. H. Wheeler......covevvevneininnnnns 123,135
‘Wash stand, curtain frame, and towel rack combined, A. McFall.... 128,187
‘Weighing machine, A. H. Emery.......c..ccueeee 128,253

Whiffietree clevis, revolving, W. Beers... . 123,218
Winding machine, F. C. and T. Ehrenberg..... . 123,251

‘Wire, machine for swaging and reducing, C. F. Hendee......eeuveuen. 1%3,101
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DESIGNS PATENTED.
5,496.—SHAWL.—H. Boot, Philadelphia, Pa.
5497.—LABEL.—C. H. Collins, Cincinnati, Ohio.
5,498.—CUPBOARD [URN.—O. F. Fogelstrand, Kensington, Conn.
5,499.—CoAT AND HeT HoOx.—O. F. Fogelstrand, Kensington, Conn.
5,600.—CBAIN BoLT.—O. F. Fogelstrand, Kensington, Conn.
5,501.—WiNDow CATcH.—O. F, Fogelstrand, Kensington, Conn.
5,502. —DRAWER PuLL.—O. F. Fogslstrand, Kensington, Conn.
5,503.—Door LaTcH.—O. F. Fogelstrand, Kensington, Conn.
5,504, —CUPBOARD CATCH.—O. F. Fogelstrand, Kensington, Conn.

TRADE-MARKS.
640.—REFINED PETROLEUM.—F. M. Backus & Co.,
641.—EMERY.—Tully & Davenport, New York city.
642, —COMMERCIAL FERTILIZER.— Walton, Whann & Co., Wilmington, Del.
643.—BoOT GR SHOE.—F. Winslow and J. W. Rog'ers, Boston, Mass.

Cleveland, Ohio.

SCHEDULE OF PATENT FEES:
On each Caveat B
On each Trade-Mark
On filing each application t Pate:
On {ssu nﬁ each original Patent .. ....

n a to Examiners-in-Chief..

Soal to Commissiener of Patent:
plication for Reissue........
plication for Extension of Patent.
ntingthe kxtension......... .
un ll ing & Disclaimer,...........oeivineess
On an application for beslgn (three and a “half years)...
On an application for Desizn (seven years).......
0On an application for Design (fourteer vears)..

=]

=1

o
’-vaa-g

For Copy af Claim or any Potent 158ued within 30 Years...veewess

4 sketch rrom the model or gdrawing, relating to such portion of G machine
as the Claim covers,from .....
upward, but usually at the price above-named

The full Spectfication Qfany patent issuedsince Nov. 20,1866 at which time
the Patent Office commencedprinting them.. ..81°23

Official Copies of Drawings of any patent issued smce 1836 we can aumny
at a reasonable cost, the price depending upon the amount oy labor
tnvolved and the number of views.

Full information as to price of drawings in each case, may be had by
addressing

MUNN & CO.
Patent Solicitors. 37 Park Row. New Vark.

APPLICATIONS FOR EXTENSIONS.
Applications have been duly filed and are now pending for the extension
of the following Letters Patent. Hearings upon the respective applications
are appointed for the days hereinafter mentioned:
19,988. —BURNISHER.—C. G. Frampton. April 3, 1872.
20,100. —DRAWER FOR CLOSETS, BUREAUS, ETC.—H.R. Taylor. April 10,1872,
20.0i3. —BREECH LoADING FIREARM.—T. Lee. April 10, 1872.

20,106.18—7'2WABM AIR REGISTER AND VENTILATOR.—E. A. Tuttle. April 10,

20,111, —APPARATUS FOR DAMPING PAPER.—C. A. Waterbury. April10, 1872,
50,051. —COTTON GIN.—J. Du Bois. April 10,1872.
29,056.—PENCIL SHARPENER.—W. K. Foster. April 10, 1872,

Inventions Patented in England by Americans.
From January 4 to January 8, 1872, inclusive.
[Compiled from the Commissioners of Patents’ Journal.]
BINNAOLE.—J. Low, Boston, Mass.
FTRNACE.—G. H. Sellers, Philadelphia, Pa.
FURNACE.—W. & G. H. Sellers, Philadelphia, Pa.
LUBRICATOR. —C. Mettam, New York city, and J. S. Sanson, Morrisania,N.Y
PRINTING MACHINERY.—R. M. Hoe, New York city.

SELF-RELEASING HoOK.—J. L. Cathcart, M. Ezekiel, and E. F. M. Faehtz
‘Washington, D. C.

NEW BOOKS AND PUBLICATIONS,

SciENCE RECORD FOR 1872. Being a Compendium of the
Scientific Progress and Discovery of the Past Year. 400
pages, octavo. 100 Engravings, Steel Plate and Wood.
Handsomely bound in muslin, $1.50: extra binding,
half calf, $2. Munn & Co, Publishers, 37 Park Row,
New York, Office of the SCIENTIFIC AMERICAN.

This new and elegant work presents, in convenient torm, notices of the
leading subjects and events, pertaining to science, that have occupied pub-,
lic attention during the past year. The progress of the more imyortant
pnblic works is duly chronicled, with illustrative engravings. The leading
discoveries, facts, and improvements, in chemistry, mechanics, engineering,
natural history, and the various arts and sciences, are recorded and illus-
trated. Sketches of prominent scientific men, with illustrations, are given,
and among the portraits are those of Faraday, Murchison, Darwin, Agassiz,
Huxley,and Herschel. The Mont Cenis tunnel, the Hell Gate works,the Brook-
lyn suspension bridge, the Hoosac tunnel, the St. Louis bridge, the United
States Patent Office, and other works are il'ustrated. A large amount of
useful information, tables, descriptions of improvements, with engravings,
are likewise presented. The book is one of much interest and value, and
should have a place in every library.

BRITISH JOURNAL PHOTOGRAPHIC ALMANAC. London:
Greenwood. New York: E. & H. T. Anthony.

This is a valuable little publication, presenting, in compact and conve-
nient form, the principal photographic improvements and processes of the
past year. Of use al_md value tq every person interested in the art.

HOW SHALL I INTRODUCE MY INVENTION?

This inquiry comes to us from all over the land. Our answer is: Adopt
such means as every good business man uses in selling his merchandise or in
establishing any business. Make your invention known, and if it possesses
any merit, somebody will wantit. Advertise what you have for sale in such
papers as circulate among the largest class of persons likely to be interested
in thearticle. Sendillustrated circulars describing the merits of the machine
or implement to manufacturers and dealers in the special article, all over
the country. The names and addresses of persons in different trades may be
obtained from State directories or commercial registers. If the invention
is meritorious, and if with its utility it possesses novelty and is attractive to
theeye, 8o much the more likely it is to find a purchaser. Inventors, pat-
entees,and constructors of new and useful machines, implements, and con-
trivances of novelty can have their inventions illustrated and described in
the columns of the SCIENTIFIC AMERICAN. Civil and mechanical engineer-
Ing enterprises, such as bridges, docks, foundries, rolling mills, architecture
and new industrial enterprises of all kinds possessing interest can find a place
in these columns. The publishers are prepared to execnte illustrations, in
thebest style of the engraving art, for this paper only. Thev may be cop-
ied from good photographs or well executed drawings, and artists will be
sent to any part of the country to make the necessary sketches. ihe fur-
nishing cf photographs, drawings, or models is the least expensive, and we
recommend that course as preferable. The examination of either enables
us to determine If it is a subject we wonld like to pnblish, and to state
the cost of engraving in advance of its execution, so that parties may
deciine the conditions without incnrring much expense. The advantage
to manufacturers, patentees and contractors of having their machines,
inventions, or engineering works illustrated in a paper of such large cir-
culation as the SCIENTIFIC AMERICAN is obvious. Every issue now ex-
ceeds 40,000 and will soon reach 50,000, and the extent of its circulation
islimited by no boundary. There is not a country or a iarge city on the
faceof the globe where the paper does not circnlate. ‘we have the best
authority for stating thiat some of the largest orders for machinery and
patented articles from abroad have come to our manufacturers through
the medium of the SCIENTIFIC AMERICAN, the parties ordering having seen
the article illustrated or advertised in these columns. Address

H.

MUNN & CO.,
37 Park Row, N. Y.
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Practical Hints to Tnventors

1\[ UNN & CO., Publishers of the SCIENTIFIC AMERICAN

A have devoted the past twenty-five years to the procuring of Letters
Patent in this and foreign countries. More than 50,000 inventors have avail

ed themselves of their services in procuring patents, and many millions ot
dollars have accrued to the patentees, whose specifications and claims they
have prepared. No discrimination against foreigners; subjects ot all coun-
ries obtain patents on the same terms as citizens.

How Can I Obtain a Patent?

§ the closing inquiry in nearly every letter, describing some invention
which comes to this office. A positive answer can only be had by presenting
a complete application for a patent to the Commissioner of Patents. An
application consists of a .Iodel, Drawings, Petition, Oath, and full Specifica-
tion. Various official rules and formalities must also be observed. The
efforts of the inventor to do all this business himself are generally without
success. After great perplexity and delay, he isusually glad to seek the aid
of persons experienced in pateat business, and have all the work done over
again. The best planisto solicit proper advice at the beginning. If tne
parties consulted are honorable men, the inventor may sately confide his
ideas to them: they will advise whether the improvement is probably pat-
entable, and will give him all the directions needful to protect his rights.

How Can 1 Best Secure My Invention ?

This is an 1nquiry which one inventor naturally asks another, who has had
some experience in obtaining patents. His answer generally is as follows
and correct:

Construct a neat model. not ¢ver a foot in any dimension—smaller if pos-
sible—and send by express, prepaid, addressed to hUNN & Co., 37 Park Row
New York, together with a description of 1ts operation and merits. On re-
ceipt thereof, they wiii examine the invention carefully, and advise you astc
its patentability, free of charge. Or,if you have not time, or the means at
hand,to construct a model, make as good a pen and ink sketch ot the im-
provement as possible, and send by mail. An answer as to the prospect of a
patent will be received, usually, by return of mail. It1ssometimes best to
have a search made at the Patent Office ; such a measure often saves the cost
of an application for a patent.

° (o @0 i 2 :
Scientific  Qmerican,
)
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Preliminary Examination.

In order to have such search, make out a written description or the inven-
tion, 111 your own words, and a pencil, or pen and ink, sketch. Send these
with the tee of $5, by mail, addressed to MuN~ & Co, 37 Park Row, and ic
due time you will receive an acknowledgment thereof, followed by a writ-
ten report in regard to the patentability of yonr improvement. This special
search is made with great care, among the models and patents at Washing-
ton, to ascertain whether the improvement presented is patentable.

Caveats.

Persons desiring to file a caveat canhave the papers prepared inthe short-
est time, by sending a sketch and description of the invention. The Govern
ment tee for a caveat is $10. A pamphlet of advice regarding applications
for patents and caveats is furnished gratis, on application by mail. Address
MuUNN & Co., 37 Park Row, New York.

To Make an Application for a Patent,

The applicant for a patent should furnish a model of his invention, ir sus-
ceptivble of one, although sometimes it may be dispensed with; or, if the in
vention be a chemical production, he must furnish samples of the ingredients
of which his composition consists. These should be securely packed, the
inventor’s name marked on them, and sent by express, prepaid. Small mdd-
els, from a distance,can oftenbe sent cheaper by mail. The safest way to
remit money is by a draft, or postal order, on New York, payable to the or-
der of MUNN & Co. Persons who live in remote parts of the country can
usually purchase drafts from their merchants on their New York corres-
nondents.

Re=-issues,

A re-issue is granted to the original patentee, his heirs, or the assignees o
the entire interest, when, by reason of an insufficient or defective specifica-
tion, the original patent is invalid, provided the error has arisen from inad-
vertence, accident, or mistake, without any fraudulent or deceptive inten-
tion.

A patentee may, at his option, have in his reissue a separate patent tor
each distinct part of the invention comprehended in his original application
by paying the required fee in each case, and complying with the other re-
quirements of the law, as in original applications. Address MUNN & Co.
37 Park Row, for full particulars.

Trademarks.

Any person or firm domiciled in the United States, or any firm or corpora
tion residing in any foreign country where similar privileges are extended
to citizens of the United States, may register their designs and obtain pro-
tection. This is very important to manufacturers in this country, and equal-

1 1y so to foreigners. For full particulars address MUNX & C®&., 371 Park Row

109

New York.
Design Patents,

Foreign designers and manufacturers, whosend goods to this country, may
secure patents nere upon their new patterns, and thus prevent others from
tabricating or selling the same goods in this market.

A patent for a design may be granted to any person, whether citizen or
alien,tor any new and originaldesignfor a manufacture, bust, statue, alto-
relievo, or bas relief; any new and original design for the printing of wool-
en, silk, cotton, or other fabrics; any new and original impression, orna-
ment, pattern, print, or picture,to be printed, painted, cast, or otherwise
placed on or worked into any article of manufacture.

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

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.

European Patents,

MUNN & Co. have solicited a larger nnmber o1 Kuropean Patents than
any other agency. 'They have agents located at London, Paris, Brussels
Berlin, and other chief cities. A pamphlet pertaining to foreign patents
and the cost of procuring patents in all countries, sent free.

MuUNN & Co. will be happy to see inventors in person, at their office, or to
advise them by letter. 1nall cases, they may expect an koness op:nion. For
such consultations, opinion, and advice, no chargeis made. Write plain
do not use pencil,nor pale ink ; be brief.

All business committed to our care, and all consultations, are kept secrel
and str.ctly confident:al.

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—Qoruner F and 7th streets, opposite

Patent Office.

QAleertisements,

The value of the SOIENTIFIC AMERICAN as an advertising
i C t be over-esti: Its circulation 8 ten
times greater than that of any similar journal now pub-
lished, It goes nto all the States and Territories, and is
read in all the princ pal libraries and reading-rooms of
thgweorid. We invite the attention of those wko wish to
make their business known to the annexed rates. A busi-
1Hea8 man wants something more than to see his adver-
tisement in @ printed newspaper. Hewants circulat.on.,
if ttisworth 25 cents per lineto advertise in a paper of
three thousand circwuaiion, it is worth $2.50 ver line to
advertise in one of thirty thousand.
RATES OF ADVERTISING.
Back Page = = = = $1°00 a iine,
Inside Page 73 cents a line
*or each inseition.
Engravings may head advertisements at the same rate per
line, by measuirement, as the letter-press.

"BAIRD’S

40

[
FOR PRACTICAL MEN.

Mynew,revised and enlarged CATALOGUE OF PRACTI-
CAL and SCIENTIFIC BOOKS, 95 pages, 8vo.. will be sent
free ot postage to any one who will favor me with his

address.
HENRY CAREY BAIRD,
INDUSTRIAL PUBLISHER
406 WALNUT STRE.T, Philadelphia.

B. BARSALOUX, Manufacturer and

e Dealer in Domestic and Foreigr. Condiments of

superior quality: Worcestershire Sauce, Chow Chow,

Gherkins, Capers, Tomato Catchup, Horse¢ Radish, Man-

gqes, Pickled Onions, Piccalilly, Caulie Flowers, Mixed

ickles, India Curry, Olive Oils. Depot and Office, No.
R1 North Commerciai St., 8t. Louis, Mo.

HAVE YOU SEEN the Newand
Wonderful Method of Showing
Ghosss In every Man’s House
without the aid of a medium? Innocent
Amusement for the Home Circle. The
great. demand for this development of

= *  Optical Science shows it to be ONE OF THE
\WONDERS OF THE AeE! Sent post-paid for 50 cts., with

directions. L. WALKER & C0. Box 4099, Boston.

Just published, Royal 4to.. Ornamental Cloth, £1 16s.

S P ST LY HOUSES,  FORTY-FIVE Vikws
L Awp Praws of recently erected Mansions, Private Res-
idences. Parsonage-Houses. Farm-Houses, ! odges, and
Cottages; with the actual costof each, and A PRACTICAL
TREATISE ON HOUSE-BUILDING. By WM. WILKINSON,
Architect, Oxford. Oxford & London: Jas.PARKER& Co.

CEETRHS 15

Hiy NONPArBt: TrLBEGEAYa appa-

ratus.—Complete outfit for Amateurs or Students,
anc for short lines. Will work Iines up to five miles in
length; works on either open or closed circu:ts. Full
eguipment of a telegraph station for $8; two stations for
$15. Book, with full instructiors for LEARNING TELE.
GRAPHY, with each instrument. Send for Circular.
¥. L. POPE & CO. 80 Broadway,N. Y., P. O. Box, 6010.

Wood Workers’ Tools,

All the most_approved brands, such as Bailey’s Planes,
Wilkinson’s Unequaled Bench Planes, King Miter Box,
Addis’ Carving Tools,Carriage Tools. Bliss’ Hand Screws,
‘Wright’s Floor Clamps, &c. &c. A J. WILKINSON &
CO.’S Tool Store, 2 Washington St., Boston, Mass,
NEW PATENT.

SCROLL SA\(V. A SEND FOR CIKCULARS.

H. BICKFORD, 181 East Front St., Cincinnati, O.

Reynolds’
TURBINE WATER WHEELS.
The Oldest and Newest, Allothers,
only imitations of each other in
9 ‘heir strife after complications to
| confuse the public. We do not boast
but %uietlyexcel them all in staunch,
reliable, economical power. Beau-
tiful pam?hlet free. GEO TALLCOT,

96 Liberty st., New York.
Shafting.

Gearing,

Highest Preminm awarded by American Inst. Fair, 1871.

Y/ A
1 metal in ihe1001bs)

\ 4
oy N. Y, )
LG TRADE;MARK,

PRINCE & BASS,
MANUFACTURERS OF

Prince’s Metallic Paint

An indestructible Coating for Iron, Tin and Wood, Dry
and Ground in I’ure Linseed 011,96 Cedar St., near Broad-
way, New York. (¥ All packages are marked with
name on the side, and trade mark on the head. Send for

a circular.

TFull instructions for home treatment. Address R. N.
TOOKER, M.D., 117 E. Fifth St., Cinci.nati, O.
Fruit, Garden, Flower,

snaas, Trees! Heqge, Plants! Garden,

Apple and Cirab, 100, 2 to 4 ft., $4; 4 to 6 fr. ..
Pear, Std. Extra,1vr., Bartl tt, &c., 3 to 4
Seeds. Peach, bu., $2; APple, Osage, new, bu.
Potatoes, White Peach Rlow, Early Rose,
Seedlings, Soft Manle, 1,000. $1; Ash, $3; Elm . 00
Ilustrated Catalogue, 100 page, and New Price List. 10c.
F. K. PHOENIX, Bloomington, Til.

CAREFULLY SELECTED agsortment of

PATENT RIGHTS

Constantly on.hand and for sale, either for cash or on
royalty. We offer thiose only, which, after a business
experience of fourteen years, we can thoroughly endorse,
both in a pecuniary and mechanical aspect. %\Ianufac-
turers and capitalists nogotiating through us will there-
fore continue to find safe and profitable investments, as
in former years. See advertisements in the New York
daily papers. Patentees and Inventors will do well to
communicate with us for terms. &c. E. E. ROBERTS &
CO., Consulting Engineers, 15 Wall St., New York.

MACHINERY, Mamtsedsatanee
SAVE 20 DOLLARS.

& CO., 60 Vesey st., New York.
UY the CrrnessaTED WILSON SHUTTLE
SEWING MACH!INE. The hest in: ha Weorld.
For 8ale Evervwhere. AGENT'S W ANTEDin unoc-
enpied Tervitory. For Illu trated G'rcul~.rs, Address,
WiLsoN SEwing MAOHINE Co., Cleveland, .5 8¢,
Louig, Mo.; Phila..Pa.; or, 707 Broadway, N. Y.

Seeds!

.$5.00
.50
.00
.00

=3

LCOTT’S LATHES for Broom, Fork, Hoe,
and Rake Handles, Chair Rounds, &c.
HILLS & HOAG, 32 Court.andt St., New York.
1\1 ODELS FOR THE PATENT OFFICE,
and experimental machinery of all kinds. HOLSKE
MACHINE CO., 279 Cherry 8t.,New York, near Jefferson
St. A special shop for Patent Models. Many years expe-
rience. Refer to Scientific American Office.

ACHINISTS’ PATTERN and BRAND

Letters—Every size or style on hand, OR TO ORDER.
VANDERBURGH, WELLS & CO.

18 Dutch St., corner Fulton, N.Y.

Engravers’ BOXwooD—METAL for Machinists.

150 words per minute in 4

SHORT HAN . weeks, .Sen.d Stamp for circular.

PrROF. GRAY, P. O. Box, 4817, N. Y
AXIDERMIST’S MANUAL—How to stuff,

mount, and preserve Birds, Animals, Reptiles, etc.
Sent by mail,75¢. A.H,FULLER,North Bridgewater, Ms.

EXTRACTS & CARMINES

INDIGO.

THE WOODWARD

STEAM PUMP,

Woodward Pat. Improved Safety Steam Pump and Fire
Engine, Steam, Water, and Gas Fittings of all kinds. Deal-
ers inWro’t-iron Pipe,Boiler Tubes, etc. Hotels,Churches,
Factories, and Public Buildings_ heated by Steam, Lcw
Pressure. Woodward Co.,76 and 78 Center st., N.Y.

Chemical Analysis,t s Fetiec

1832. SCHENCK’S PATENT. 1871,

WOODWORTH PLANERS

And Re-Sawing Machines, Wood and Iron Working Ma-
chinery, Engines, Boilers, etc. JOHN B. SCHENCK'S
SONS, Matteawan, N. Y..and 118 Liberty st., New York.

TAYLOR & BARKER,
fanf’g Chemists,
Lowell, Mass.

Address Prot, J. C. DRrA-
PER, 429 Lexington Ave-

UERK’S WATCHMAN’S TIME DE-
TECTOR. —Important for all large Corporations
and Manufacturing concerns—capable of controlling
with the utmost accuracy the motion of a watchman or
atrolman, as the same reaches different stations of his
eat. Send for a Circular, . E. ERK,
P. 0. Box 1,057 Boston, Mass,
N. B.—This detector 18 covered by two U. S. Patents.
Parties using or selling these instruments without autho-
r1ty from me will be dealt with according to law. .

Niagara Steam Pumnp.

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

ATHE CHUCKS—HORTON’S PATENT
from 4 to 36 inches.. Also for car wheels. Addresr
E. HORT1ON & SON. Windsor Locks Conn.

ATENT Emery Grinders, Twist Drills,

Fluted Hand Reamers, &~., unsurpassed
for elegance of design, workmansiﬁp, and dura-
bility. These indispensable Tools can be pur-
chased ot us tor less than half their cost in an
ordiuarg’ machine sh‘g}).‘lllustruted catalogue
fl‘Elf‘- AIiE%lICAN TWIST DRILLCO., Woon=
socket, R. I.

IGHTNING ROD POINTS AND NUTS,

Metal Patterns, Taps, Di s, &c., manutactured by

J. R. GILCHRIST, Mt. Pleasant, Iowa. Also, Copper,

Brass,and Zinc Castings finished and plated. Pointsam-
ples free to Dealers.

GENT for sale of

PATENT ARTICLES
for the State of Texas.
CHAS. U. ELEY,
Galveston, Tex.

P. 0. Box 81,

Wood and Tron Working Mahinery,

Gauge Lathes for all kKinds of handles and Cabinet Ma-
ker’s work. Chair Mnchinerﬁ etc. 3 Upright Drills; Key
Seat Machinery ; Stave and 8 ingle Machinery, etc. etc.
Address, for catalogue,
T. R. BAILEY & VAIL, Lockport, N. Y.

JOR SALE—A)] the machinery, patterns

4 )

! and fixtures of a Machine Shop, necessary to employ
30 to 40 men with abundance of business. ot particu-
lars, addresg F. W. KRAUS¥, 7 West Washington St.,
Chicago, I1l.

SHAFTING with PATENT HANGERS
A Specialte, also Power Looms, Spooling, Winding,

Beaning & Sizin%Machines of latest improveinents, man-

ufactured by THOS. WOOD, 2106 Wood st., Puila., Pa.

ORTABLE STEAM ENGINES, COMBIN

ing the maximum of efliciency, durability snd econ-
omd?', with the minimum of weight and price. They are
widely and tavorably known, more than 900 being in
All warranted satisfactory or no sale. Descriptive
circulars sent on apglicatlon. Address

. C. HOADLEY & CO., Lawrencc, Mass,
46. Cortlandt st. New York.

ANTED, by a Practical Miller of 20

years’ experience, a situation as Foreman Miller
in'a first class Merchact Mill. I understand Milling in all
its branches, and can give satisfactnry reference. For
information, address JAMES LEFFEL & CO.,
Springfield, Ohio.

ATENTS BOUGHT AND SOLD.
. E. H. GIBBS & CO., 11 Wall St.,N.Y.

HAND-BOOK ON SILEX—Embraced in
three practical treatises.
1. On Soluble Glass and all its latest applications.
II. On Glass-making in all its details of manufacture.
III. A guide for Soap-making.
The work contains 347 pages, and may be mailed on

remitting $3.20 to
1. & J. W, FEUCHTWANGER,
No. 55 Cedar #&t., New York,

THE FREAR ARTIFICIAL STONE.

INCOMBUSTIBLE, AND UNSURPASSED IN DURABILITY.

Upwards 0f400 houses erected of it, in Chicago, Toledo,
Buftalo, Elmira,New Orleans, New Haven, Albany, Brook-
lyn, and elsewhere. It can be sold at less than halfthe
cost of labor on the natural material. Orders for stone
received at the office of THE NEW YORK FREAR STONE
Co., N.Y. LifeIns Co. Building, Nos. 346 and 318 Broad-

wey, corner ot Lieonard 8t., New York.

O DRAUGHTSMEN.—Wanted, a compe-

tent Draughtsman (one who is a practical machinist
preferred). To one who can give satistaction, a perma-
nent situation and good salary 1s oftered. Address, with
ceterences, CARTER, ALLEN & CO., T'amaqua, Schuyl-
kill Co., Pa.

OCK’S HAY AND CorTON PRESs, Patented

. May 23, 1871. State Rights, half or whole interest,
for Sale—would exchange for Real Estate: the demand
greater than sup%)zli;. Inspection solicited. Address E.
OCK, Sole Mt'r atentee.Greenvale Queen’s Co, N, Y,
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WOODBURY’S PATENT

Planing and Matchin

and Molding Machines,Gray & Wood’s Planers,Self-oiling
Saw Arbors, and other wood working machinery.
S. A. Wi S 291 Liberty street,N. Y. 3

. A, D .
Send for CirculaTrs. 67 Sudbury street, Boston.

NEW PATTERNS.

OLT CUTTERS AND SHAPERS at low
price. Send to E. & R. J. GOULD,
Newark, N. J.

OOD-WORKING MACHINERY GEN.
erally. Specialties, Woodworth Planers and Rich-
ardson 8 Patent Improved Tenon Machines. Nos. 24 and
26 Central, corner Union st., Worcester, Mass.
WITHERRY RUG G,& RICHA RDSON.

MACHINISTS.,

Illustratea Catalogue and Price List o
Tools and Materials sent free to any address. GOODNOW
& WIGHTMAN, 23 Cornhill Boston, Mass.

Milling Machines.

TANDARD, UNIVERSAL, INDEX AND
\ } PLAIN, in everﬁ' variety, of unequalled design and
first class workmanship. Send for illustrated catalogue
to the BRAINARD MILLING MACHINE COMPANY, 80 Milk
Street, Boston. Works at Hyde Fark.

GENTS WANTED. Agents makemoremon-
‘ %ry at, work for us than at anything else. Particulars
fiee;~ .ST1N80N & Co.,Fine Art Publishers, Portland,Me.

URDON IRON WORKS.—Manufacturers
of Pumping Engines for Water Works, High & Low
Pressure Engines, Portable Engines and Boilers, of all

kinds, Sufar Mills, Screw, Lever. Droi\, & Hydraulie
Presses, Machinery’in genetal. HUBBARD & WHITTA-
KER, 10 Front st., Brooklyn.

ICHARDSON, MERIAM & CO.

; Manufacturers of the latestimprovedPatent Dan
iels’ and Woodworth Planing Machines, Matching, Sash
and molding, Tenoning, Mortising, Boring, Shaping, Ver-
tical, and Circular Re-sawing Machines, Baw Mills Saw
Arbors, Scroll Saws, Rallw’»}y, Cut-off, and Rip-saw Ma
chines, Spoke and Wood ‘urning Lathes, and various
other kinds of Wood-working Machinery, Catalo
and price lists sent on application. Manufactory,
cester. Mass. Warehouse. 107 Libertvst. New York. 1

HINGLE AND BARREL MACHINERY.—

k. Ims)roved Law’s Patent Shingle and Heading Ma-
chine, simplest and best in use. Also, Shingle Heading
and Stave Jointers, Stave Equalizers, Heading Planers
Turners, etc. Address TREVOR & Co., Lockport, N.¥.
—PFor Description, Price

P ( ] MP o Lists etc., of the Best Centriru-

%'nal Pump ever invented, with Overwhelming T -s*imony
its favor, send for new illustrated pamphleﬁ (4 pp.) to
BALD, R16C0 & CO. Baldwinaville, N, V.

PROPELLER PUNMPS.

AIE; capacity and elevation. See Sci. Am., Aug. 19,71
W . B. BUCK, Sec. , 61 N. Front St., Philadelphisa, Pa.

ORCHFSTRAL, MEDIUM and COLIBRI
MATHUSHEK PIANO FORTES.
Acknowledged the best in the world for tone, touch and
durability,  Descriptive Pamphlets free. Address

MATHUSHEK PIANO M'F’G CO., New Haven, Conn.

INCINNATI BRASS WORKS.—None but
_J best quality of Brass Work for Engine Builders and
Steam Fitters. IL'LUNKE}VIiH}gV ER, Proprietor.

OTI§ SAFETY HOISTING

[
Machmer%r.
OTIS, BROS, & °
No. 348 BROADWAY. NEW YORK.
37 A MONTH—Horse and outfit fur-
¢J nished. Address NoverLTy Co., Saco, Me.
]
Culver’s Iron Drag Saw
(Patented 1870.)
Is the best machine in the world for Sawing Wood. Two
horses, one man and boy, wil] cut 10 to 40 cords a day. It
cute off Oak logs, 3 ft. in diameter, in ¢ ne minute.
Every Farmer with timber to cut sheuld have one.
Price, with horse-power complete,$150. Address
SINKER, DAVIS & CO., Indianapolis, Ind.
109 2 per month guaranteed sure
to 0 to Agents everywhere sell-
ing our new seven strand White Plarina Clothes

Lines. Sells readily at every house. Samples free.
Address the GIRARD WIRE MILLs, Philadelphia, Pa.

THE « PHILADELPHIA”

HYDRAULIC JACK.

D ISTON guided from both ends; all working

es
or-
71

Messrs. B

garts guarded from dust; single or double pumps,
cylinders, shafts, rocker arms, pistons,etc., entirely steel.
No.14 N.5th st., Philadelphis,

Noi 42 O1i st Now S omc. ™} PHILIP 8.JUSTICE.

1\ ASON’S PAT'T FRICTION CLUTCHES

are manufactured by Volney W. Mason & Co.,
Providence, R. 1. A¥ents, R. BROOKS & CO., 123 Ave.
I, New York; TAPTAN, RICE & €O, Akron, Ohio,
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Advertisements.

Advertisements will be adwitted on this page at the rate of
$1°00 per line for each insertion. Engravings may
head advertisements at the same rate per line, by meas-
urement,as theletter-oress.

New York
Park Row.

Adapted to Mechanical Pnrpos%ss.

Belting and Packing Co., 37 &

ASPHALTE ROOFING FELT.

I
WELL tested article of good thickness
and durability, suitable for steep or fiat roofs; can
be e(i{pphed by an ordinary mechanic or handy laborer.
Send for circular and samples to E. H. MARTIN,
Maiden Lane, and 9 Liberty Street, N. Y.,

PRIV FURNACE GBATEBAR

PRICE REDUCED, JAN. 1, 1872

Guaranteed to make from 5 to 10 pounds more steam,
with less fuel, than any other bar, and are more durable;
suitable for all kinds of fuel, No alteration of furnace
reguired. Send for descriptive pamphlet. L.B.TUPPER,
120 West St., New York, between Courtland and Dey.

) Target Air Pistal

: No Leaky Humbug. Sim-
ple, Durable, and Practicable. Shoots
accurately either shot or dart. Wil
throw 100°yards. Price,$3; weight, 12 oz.

S, H. M. QUACKENBUSH,
Address, Q Herkimer, N.Y.

Punching
AND

Shearing Machinery.

A Full Stock, constantly on haad, of

POWER aud HAND PUNCHING
and SHEARING MACHINERY.

=~ Send for CATALOGUE AND PRICE
LISTS to

DOTY MANUF'G CO.,

Janesville, Wis.

C. J. Bandman. L.

Poriland CEMENT,

For making Artificial Stone, EXTRA QUALITY, im-
1ported by the NEW YORK SToNE WoRKs. Send forcircu-
ar. 193 BROADWAY, New York,

HE SELF-FEEDING FOUNTAIN Mark-
ing Brush. Will mark 300 boxes without replenish-
ing. The “ Express Marking Fluid”—samgle in every
brush sold Agents wanted everywhere. Send 5 cents

for samll)zle to .
INGSLEY & CO., 6 Niagara St., Buffalo, N.Y.
OR SALE.—The U. S.rightof W. F. & G.

H. Clemmer’s Pruner will be sold, at public sale, at
their residence, West Alexandria, Preble county,Ohio, on
the 15th of Feb., 1872, Full description given in this pa-
per, Sept. 23rd, 1871,

MACHINERY,

“ Safes, and Mechanical Supplies,

i A. S & J. GEAR & CO.,
56 t0 62 SUDBURY STREET, BOSTON, MASS., |

Andrew’s Patentis.

Nolseless, Frictlon Grooved; or Geared Hoint-
ers, suited to every want.
Safety Store Elevators. Prevent Accident, if
tope, Belt, and Engine brealk.
SmokesBurning Nafety Bollers.
Oscitlating Engines, Deuble and Singis, 1-2 te
O=Horse power.
Centrifugal Pamps, 100 to 100,000 Galion:
er Minute, Best Pumps in the World, pas:
ud, Sand, Gravel, Coal, Grain, etc., with-
out injury.
All L}ght, Simple, Durable, and Economical,
Hend for Circnlars,
WM, D. ANDREWS & BRO.,
414 Water street, New York.

P.BLAISDELL & Co.,

ANUFACTURERS OF* FIRST CLASS

MACHINISTS’ TOOLS. Send for Circulars.
Jacksonst , Worcester, Mass.

TT IIIIl"f’D_]"’WR&UOG&HT

2 GIRDERS |

HE Union Iron Mills Pittsburgh, Pa. The
attention of Engineers and Architects is called tc

our improved Wrought-iron Beams and Girders (patent-
ed), in which the compound welds bet ween the stem and
Hanges, which have proved so obiectionable in the old
mode of manufacturing, are entirely avoided, we are pre-
pared to furnish all sizes at terms as fayorable as can be
obtained elsewhere. TFor cescriptive lithograph address
Carnegie, Kloman & Co. Union Iron Mills, Pittsburgh Pa.

You ask WHY wo can scli
First Class 7 Octave Pianos for
8 We answer—It costs
less than $300 to make any $60
§ Piano sold through Agents, all

1 of whom make 100 per ct. profit.
4 We have no Agents, but ship
direct to families at Factory
price, and warrant Five Years.
Send for illustrated cireunlar, in
which we refer to 300 Bankers,
Merchants, &c. (some of whom
gou may know) using our Pianos in 40 States and Territories,
U. 8. Piano Co., 865 Broadway, New York,.

ODD & RAFFERTY, Manufacturers of

Steam Engines, Boilers, Flax. Hemp, Tow Baggin,
Rope and Oakum Machinery. Steam Punlii)s and Gg&i}rgf
ors always on hand., Also Agentsforthe New Haven Man-
ufacturing Co.’s Machinists” Tools. (™ We invite espe
cial attention to our new, improved, Portable Steam En-
gines. Warerooms,10 Barclayst. ; Works,Paterson,N.J.

Seientific
A. S. CAMERON & CO.,

ENGINEERS,

‘Works, foot or East 23d
street, New York city.

Steanm Pumps,

Adapted to every possi-
ble duty.
Send for a Price List.

AT

HE BEST SAW GUMMER OUT, ONLY
$15; Emery Grinders, at $25, $40, and $100; Diamond
Turning Tools, $15; Solid Emery wheels of all sizes; The
above standard goods are ai? of our own manufacture
Address THE TANITE CO., Stroudsburg, Monroe Co.,Pa

KEUFFEL & ESSER,

NO. 116 FULTON STREET, NEW YORK,

Importers and Manufacturers of only first class

DRAWING MATERIALS, viz:

Mathematical Instruments, Drawing Papers, Profile Pa-
per, Tracing Cloth, Chesterman’s Tapes, Chains, Level-
ing Rods, Hard Rubber Triangles and Curves, Water-
colors, Brushes, etc. A new illustrated Catalogue and
Samples of Drawing Paper will be sent onreceipt of 25 cts.

Havlng been the first to introduce to the public the
Hubbard Squash, American Turbar. Squash, Marblehead
Mammoth_ Cabbage, Mexican Sweet Corn, Phinney’s
Water Melon, Brown’s New Dwarf Marrowfat Pea, Bos.
ton Curled Lettuce, and other

New and Valuable Vegetables,

with the return of another season I am again prepared to
supply the public with Vegetable and ﬁlower geeds of
the purest quality. My Annual Catalogue is now ready,
and will be sent free to all. It has not only all novelties,
but the standard vegetables of the farm and garden (over
one hundred which are of my own growing), and a care-
fully selected list of Flower Seeds. On the cover of my
Catalogue will be found cogies of letters received from
farmers and gardeners residing in over thirty different
States and Territories, who have used my seed from one
to ten years. I warrant—ist. Thi} all money sent shall
reach me. 2d. That all seed ordered shall reach the pur-
chaser, 8d. That my seed shall be fresh, and true to
name, Catalogues free to all. JAMES J. H. GREGORY.
Marblehead, Mass.

o™ A3

'PUMPING MACHINERY

Large and
Splendid

 Tlustrated
Catalogue

7 Sent Free, on
%)‘ Application,

Cape & Maxwell Maw'fy Company,

, 118, 120 & 122 FEast Second St.,
- CINCINNATIL O,

AT. SOLID EMERY WHEELS AND OIL
STONES, for Brass and Iron Work, Saw Millg, and
fidge Tools. Northamnton Emery Wheel Co. Leeds,Mass.

BURR STONES

SAMUEL CAREY, Importer of French Burr
Stones and Bolting Cloths, and dealer in Mill Fur-
nishings generally, No. 71 Broadway, New York.

&~ SCHLENKER'S PATENT

; QEQ%IINQNU ZDZLLE'SSB
| HowaRD [RON WORKS, BurraLo.N.Y.|

RON PLANERS, ENGINE LATHES,

Drills, and other Machinists’ Tools, of superior qual-
ity, on hand, and finishing. For sale low. For Descrip-
tion and Price address NEW HAVEN MANUFACTUR-
ING CO., New Haven, Conn.

uuerican,

EST DAMPER REGULATOR for Steam
Boiler. Send for Circulars.
MURRILL & KEIZER, Balt., Md.

Working Models

And Experimental Machineg Metal, or Wood, made to
order by J. B W ﬂNER. 62 Center st, N.Y.

WIRE EREOPL.

JOHN A. ROEBLING’S SONS,

MANUFACTURERS, TRENTON, N. J.

OR Inclined Planes, Stand m% Ship Rl%gmg,
| Bridges, Ferries, Stays, or Guys on Derricks & Cranes,
Tiller Ropes, Sash Cords of Copper and Iron, Lightning
Conductors of Cop&)er. Special attention given to hoist-
ing rope of all kinds 1or Mines and Elevators. Apply for
circular, givi¥ price and other informdtion. Send for
amphlet on Transmission ot Power b§W1re Ropes. A
Parge stock constantly on hand at New York Warehouse
No. 117 Liberty street.

~OLD ROLLED

The fact that this Shafting has 75 per cent greaber
Strength, a finer finish,and is truer to gage, thanany other
in use, renders it undoubtedly the most economical. We

re a)so the sole manufacturers of the CELEBRATED COL-

TINS PAT. COUPLING, and furnish Pulleys, Hangers, etc.,

of the most approved styles. Price lists mailed on appli-
JONES & LAUGHLI

cation to s
. 120 Water street, Pittsburgh, Pa.
0~ Stocks of this Shafting in store and for sale by
FULLER, DANA & FITZ, Boston, Mass.
GEO. PLACE & CO.,12 Chambersstreet, N. Y.

ORIENT SAFETY LAMPS,

Entirely of metal, are the only
lamps in use which can neither break, leak,
nor explode. Are ornamental and cheap.
Adapted to all houwsehold uses;
stores, tactories, churches, &c.

- g AGENTS MAKE §10 ADAY

SELLING THESE LAMPS.

Manufactured by

WALLACE & SONS,
89 Chambers St., New York.

BABCOCK
Fire Extinguisher

“ ABSOLUTELY THE
+BEST PROTECTION
AGAINST FIRE!”

Send or ‘““‘It’s Record.”
F. W, FARWELL,
Secretary.
| 407 BroaDWAY, N. Y.
656 WABASH AVENUE,
CHICAGO.

also, to

THE adoption of new and improved applica-
tions to the-celebrated Leschot’s patent, have made
these drills more
ROCK DRILLING.
economy are acknowledged, both in this countr;
Kurope, The Drills are built of various sizes an
terns; WITH AND WITHOUT BOILERS
uniform rate, of THREE TO FIVE INCHES PER MIN
UTEin hardrock. They are adapted to CHANNELLING
GADDING, SHAFTING, TUNNELLING, and open cut
work; alsd, to DEEP BORING FOR TESTING THE
VALUE OF MINES AND QUARRIES. TEST CORES
taken out, showin§ the character of mines at any depth,
Used either with steam or compressed air. Simple and
durable in construction. Never need sharpening. Man-
ufactured by
THE AMERICAN DIAMOND DRILL €CO.,
No. 61 Liberty St., New York

Swain Turbine.
“OurLow-Water Wheel from this on”

ILLDOTEN PER CENT MORE WORR
_onsmallstreams, 1n a dry season, than any wheel
everinvented. Gave the best results, in every respect,
the Lowell Tests. .
For Report of tests at Lowell, with Diagrams and T¢-
nles of Power address

THE SWAIN TURBINE CO.,
North Chelmsford, Mass,

iull¥ adaptable to every variety of
. heir unequalled efliciency and
and
pat-
, and bore at a

WIRE ROPE.

STEEL. CHARCOAL and B. B, of the very
) best &uality, suitable for Shigs Rigging, Suspension
Bridges, Guys, Derricks, Incline Planes, oisting pur-
poses, &c. A Large Stock constantly on hand at
JOHN W. MASON & CO.’S,
43 Broadwav, New York.

THE BAND SAW!

¥ts ORIGIN and *
ISTORY, with Engravings of the OLDEST
MACHINE, Sent gratis.  Address RICHARDS, LON-
DON & KELLEY, 22d st. (above Arch), Philadelphia.

00T LATHES, best inthe country. Woob-
MAN & PIKE, Lake Village, N. H. Circulars free.

PATENT IMPROVED
VARIETY MOLDING MACHINERY,

CIRCULAL SAW BENCHES.

For Machines and information, address
J. P. GROSVENOR, Lowell, Mass.

PREVOST'S ELECTRO-
Magnetic Motor Co

To Telegraph Co’s., Gilders, Silver Smiths, Physicians,
Professors of Science, etc. Anewrecoil apparatusis pre-
sented for electric light for light houses and public
works. The services ot M. Meynial, maker of mathe-
matical instruments, and former manager of the electric
light at the Grand Opera of Paris, are secured. Also,
Proprietors of Prevost’s new battery, and Barjon’s new

alvanic fiuid: No, 1 Battery, 6 in., $—No.2,8in. $6
eclglil% Il{{lyC&:;té%gh 7;. Fer lba Bloth %o(?%ess cgntinuity,

my, nd are odorless, ress Compan;
36 Amity Street, New York. E.Prevost, Superinten%en{’

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

‘IRON STEAMSHIP BUILDERS.

NEAFTE & LEYY,

. PENN WORKS

MARINE ENGINES, BOTLERS:. AND BUILD
ERS OF COMPOUND ENGINES,
PHILADELPHIA, PA.

LUBRICATORS.
REYFUS’ colebrated Self.act

ing Oilers, for all sorts of Machinery
and Shafting, are reliable in all seasons,
sayving 75—9 per cent. The Self-acting Lu-
bricator for Cylinders is now adopted by
b over80 R.R. in the U.S., and by hundreds o
stationary engines. Send for a circular to
NATHAN & DREYFUS, 108 Liberty 8t. ,N.Y

Trade-Mark Patents.

MUNN & CO. desire to call the attention of manufac-
urers and business men generally, to the importance ot
the law of patents, as applied to trade-marks for business
purposes.

Any person, firm, or corporation, domiciled in the
United States, or in any foreign country affording similar
privileges to citizens of the United States, can obtain the
right to the exclusive use, for THIRTY YEARS, of any
TRADE-MARK, consisting of any new figure, or design, or
any new word, or new combination of words, letters, or
figures upon their manufactures.

This protection extends to trade-marks already in use

or any length of time, or about to be adopted.

Full information on this important subject can oe ob-
tained by addressing

MUNN & CO.

37 Park Row, New York.
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8~ T. V. Carpenter, Advertising Agent. Addres

hereafter, Box 773, New York city.

aaroE Mage  Umion Stone Co.,

Patentees and Manufacturers of
ARTIFICIAL STONE &
EMERY WHEELS
and Artificial Stone and Emegy\n’heel
74 Machinery and Tools. Send for circu-
lar. 29 Kllb¥, Street.
BOSTON, MASS.

L. W.Pond---New Tools.
EXTRA HEAVY AND IMPROVED PATTERNS,
ATHES, PLANERS, DRILLS, of all sizes;
Vertical Boring Mills, ten feet swing, and under.
Mlling Machin es, Gear, and Bolt Cutters ; Hand Puncheg

and Shears for [ron.
Oft ce and Warerooms, 98 Liberty st., New York ; Works

at Worcester, Mass.

A. C. STEBBINS, New York, Agent.

VENEERS,

HARDWOOD BOGARDS,

Large and choice assortment ox
FRENCH BLACK WALNUT, AMBOINE, THUYA
HUNGARIAN ASH;

Together with a complete stock of
DOMESTIC FINE FIGURED VENEERS, BOARDS
AND PLANK.
2™ Send for catalogue and price list.
G. W.READ & C0.,170 & 172 Center St., N. Y.

Factory, 186 to 200 Lewis st., between 5th and 6th sts.
HUTCHISON & CO.,

Commission Merchants for the sale of Steam ‘Pumps,
Engines, Boilers, Machinery, and Manufacturers’ Sup-
lleshci)’rner of Wood Streef and Second Avenue, Pitts-
urgh, Pa, .

American Saw Co., Mannfacturers of

4
And Perforated Circuiar and Long Saws. Also Solid
Saws of all kinds. No. 1 Ferry st., corner Gold street
New York. Branch Office for Pacific Coast, No. 606
Front street, San Francisco, Cal.

SCIENTIFIC AMERICAN

W/Eﬁ*@h <

For 1872,

A year’s numbers contains over 800 pages
and makes two volumes, worth as a book of
references, ten times the subscription price

ENGRAVINGS

by our own artists, will not only be given, of allthe best
Inventions of the day, but especial attention will also
be directed to the description and illustration of

LEADING MANUFACTURING ESTABLISH-
MENTS, MACHINES, TOOLS AND
PROCESSES.

Inventors and Patentees

will find in each number an official List of Patents, to-
gether with descriptions of the more important Inven~
tions. We shall also publish reports of decisions in Pat-
ent Cases and points of law affecting the rights and inter:

ests of Patentees.

THE NEW VOLUME OF

[ TIETC - Sree AN
CTENA MERICAN

s

commenced JANUARY FIRST; therefore, now is the
time to organize Clubs and to forward subscriptions.
Clubs may be made up from different post offices.

TERMS FOR 18%2.

One copy, one year - - - - - - $3.00
One copy, six months - - - - - - 150
One copy four months - - - - - - 1.00
CLUB RaTES{ 00, TR Tl ples, et Fai6 when  B.ab
One copy of Scientific American for one year, and

one copy of engraving, “ Men of Progress,” - 10.00
One copy of Scientific American for one year,

and one copy of “8Science Record,” . - - 4.00
Ten copies of ““Science Record,” and ten copies of

the Scientific American for one year, - - - 35.00

CLUB PREMIUMS.

Anypersonwhosends us a yearly club of ten or more
copies, at the foregoing club rates, will be entitled to ene
copy, gratis, of the large steel plate engraving, *“Men o
Progress.”

Remit by postal order, draft or express.

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

Address all letters. and make all Post Office orders or
drafts payable, to

MUNN & CO.,
37 PARK ROW, NEW YORK.

HE “ Scientific American” is prinved with:
CHAS.ENEU JOHNSON & CO.’S INK. _Tengh and
Lombard sts. Philadelphia, and 59 Gold 8t., NewW York






