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THE ECLIPSE AGRIOCULTURAL ENGINE.

We illustrate herowith the well known ** Eclipse " engine,
mounted on wheels to adapt it for farmers’ uses. The ma-
chine as thus armoged, the manufacturers inform us, van-
quished all competitors at the Cincinnati Industrial Exhibi-
tion of 1874, and also during the field trials held under the
suspices of the Centennial Commission, giving in both cases
the most power with the least consumption of coal and
water. From testimonials from parties using the engine,
submitted to us, we learn that, with an 8 horse machine,
1,600 bushels of wheat were threshed with threo fourths of
a ton of coal and only five hogsheads of water. Another
writer states that, with a 10 horse power engine, he is able
to saw 8,000 feet of 1 inch oak timber per day, using a 48
inch saw. We have been obliged to obtain our information
regarding the construction and advantages of this engine
mostly from a pamphlet issued by the manufacturers ; but
from what we learn from other sources, we believe the
BEelipse engine possesses all the qualifications herein stated.

The engine is of the horizontal style, the cylinder and
steam chest being
made in one cast
ing. All of the ex-

posed parts are felt-

iron. The frameor
bed which com-
prises the cylinder
head, the guides for
the crosshead, and
the two bearings for
the crank shafts are
also cast solid; so
that it is impossible
for the important
working parts to get
ont of line. In
shape, the bed is the
half of a horizontal
hollow cylinder, ex-
cepting a small por-
tion of one extrem-
ity, which is an en-
tire cylinder, which
his a flange to
which the cylinder
and steam chest
casting is Dbolted.
The form of the bed
enables all waste oil
to be caught and
afterwards led away
by a suitable tube.
The cylinder, being
secured to the bed
«at one end only, is
free to expand; and
a8 the cylinder,
steam chest, slide
valve, and piston
rod lengthen in the
same direction, the
engine will have the
same lead and clear-
ance when working
us when cold. The pillow blocks are lined with anti-friction
metal, and are provided with means for taking up lost mo-
tion. The erank shaft is double, made of forged iron, and
is counterbalanced so that its motion is smooth and equable,
even when at high speed.  The piston has a metallic packing
ring, and is self-adjusting; the piston rods are of steel.  The
pump is driven direct from the crosshead, its valves may be
readily removed without disturbing the connections, and the
water supply is easily regulated. A heater consisting of a
lurge enst iron pipe, bolted near its end to the stowm eylinder
and supported by a bed bracket, receives the exhaust steam
on its way to the smoke stack. The steam warms the feed
water, the conduits of which pass two or three times through
the eotire length of the heater.  All necessary fittings in
the woy of air cocks, self-feeding oil cups, governor, ete.,
are added; and the various parts are manufactured by
specinl machinery so that they can be accurately du-
plicated.

In the boiler, which 18 of the locomotive style, the water
spiee extends entirely around the fire box and ash pit, the
water constantly circuluting in the circular water bottom
and thus preventing the accumulation of deposits. Each
generntor is made of the best boiler plate iron, the tubes are

lap-welded, and o cold water pressure of 200 Ibs. to the
square inch is guamnteed to be withstood,

The wheels of the wagon have cast fron hubs, and are
large enough to mise the boiler sufficiently to enable the
forwnrd wheel to pass underneath, so that the entire vehicle
can be turned on a small space. The axles are of the best
refined wrought iron; and strong cast iron brackets, contain-
ing spiral steel aprings, sustain the weight of beiler and
engine, thus enabling the machine to be moved over the
roughest roads without injury. Thoe springs are easily acces-
sible for repair or adjustment, without dismounting engine
or boiler. A now and powerful brake is usad on the wheels.
The fly wheels are turned smooth and true for belts, and are
large enough to give the proper speed for threshing wheat,
ete. The smoke stack is hinged, as shown in the engraving;
so that, for storing or transportation, it can be lsid down
out of the way. It is also provided with an efficient de-
vice for arresting and extinguishing the sparks. This, we
are informed, has been tested by putting straw and other
combustible material on the smoke stack, without its taking

FRICK & C0'S ECLIPSE AGRICULTURAL ENGINE.

fire. The nsh pan also has o close-fitting door, to prevent
danger from that source.

For further information, address thoe manufacturers,
Messrs, Frick & Co., Waynesboro', Franklin county, Pa.

— o
Aniline Water Colors,

Aniline water colors are extensively used for tinting pho
tographs, and are nlso being introduced for painting water
color drawings.  But as nearly all of theso colors are altered
by light, fade, and ehange, no honest aetist will make use of
them, unless ho Informs the purchaser by stamping some
such notice ns the following on the margin of tho picture
“These colors, although pretty to look at, are good for no
thing, Thoy will soon fade.”

—t
Denth of Signor Miite,

Antonio Blitz, better known ns Signor Blitz, the famous
ventriloguist and conjuror, died recontly in Philadelphis, In
the sixty-seventh yoar of his nge. Mr, Blitz cume to this
country from England in 1884, and at once became famous
for his remurkable dexterity in the art of legerdemain. He
was o very ingenious inventor, and many of the most start
ling tricks of later magicians originated with him. He be-

$3.20 per Annum.
(FOSTAGE PREPALL.)

sides was quite a bumorist, and delighted to use his peculiar
talents for purposes of harmless fun. It is related that a
favorite amusement of his was to visit the markets, and
there enjoy the astonishment of the old fruit women when
he gravely extracted gold dollars from their oranges, and of
the egg dealers, when their eggs hatched canaries under his
marvellous touch.

Personally, Signor Blitz was a refined and pleasant gentle-
man and lavishly charitable to the poor. The best anccdote
that is related of him describes how one sour-faced ascetle
came angd remonstrated with him, and taxed him with incul-
eating in the popular mind a proneness to deception. The
Signor politely heard him through, and did not excuse him-
self in the slightest particular; but instead, he quictly ex-
tracted a pack of playing cands from his visitor's coat pocket
and then a dice boxand dice from the crown of his clerical hat.
The giver of good advice departed in dumb astonishment.

Boller Explosions.

In reference to this subject, a correspondent, H. P.
G. C., writes to us
to say that in his
district, the oil re-
gions of Pennsylva-
nia, boilers are fre-
quently too swmall
for the work they
have to perform,
and that the men in
charge of the boil-
ers have frequently
to quit this work
to visit the wells
which may be 60 or
600 yards away.
Thus the boilers are
left to mind them-
selves for hours at
a time; and there-
fore, he claims, au-
tomatic safety ap-
pliances, such as
fusible plugs, low
water alarms, ete.,
would never be ob-
jected to by the en-
gineers employed in
the oil indusxry.

“An Engincer ™
points out the dan-
ger arising from
scale in the boiler,
which threatens de-
struction when the
boiler has plenty of
water as well as
when the supply is
short. Boiler plates
get burnt by the ex-
cessive heat neces-
sary to overcome
the resistance of the
scale; the scale may
crack, the water
come in contact
with red hot iron, steam in prodigious quantities will
be formed, and the boiler be unable to resist the sud-
den strain. He recommends the examination and cer-
tification of men in charge of stationary engines, and
points out many well known advantages of the fusible
plug.

e
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Campressed Alr for Power,

In using compressed air as a means of transmitting power,
i velocity of about 40 feet per second for the air in its com-
pressed state has been found to answer in practice. When
the dinmeter of the pipe is 8o adjusted as to secure this velo-
city, the pressure expended in overcoming friction may be
estimated at one per cent of the total or absolute pressure of
{the air, for every five hundred diameters of the pipe in
length, — Rankine.

- e ctr e
Fine Workmanship.

e reoently received a small lathe chuck from the Morse
Twist Drill . Company, of New Bedford, Mass., sont as o
sample of milling machine work. Tt is a superior specimen
of a branch of machine shop manipulation of which we
have reason, asa nation, 1o be justly proud.
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1 | suggestion was aroused. Since then Professor Clifford has

. motion is also shown by the revolving ring of tobacco smoke

e | purely hypothetical; we know of no such flufd, and if it ex-

MATTER AS A MODE OF MOTION,
In hisaddress as President of the British Science Associa-
tion, in 1871, Bir William Thomson threw out two orlginal
which prottily illustrate the different ways in
whioh new ideas are popularly received. One of the sug-
gostions wos of no value whatover, yot it was immedintely
caught up and talked about the world over: we alludo to
the hypothesis that the earth might be indebtod to n germ-

{don that maybe the uliimate atoms of matter are sim
vortex rings or filaments In a frictionless fluid Alling all ,
space.  Tho mathematical verification of this hypothesis in
| volves enormous difficulties—with present means, insur
mountable difficulties; but Sir William has pursued it far
anough to show that it explains & great many of the physical 3
properties of matter,

From this view the assumed solidity of the ultimate stoms

bearing fragment of some exploded planet for its first bo-;"f matter gives place to extreme fluidity, the vortex stom
ginnings of life. It was a brilliant fancy, and caught the being persistent and indivisible, not by reason of its hardness

popular eyo at once; but being only a fancy, it vanished

* [ as suddenly ns it flashod Into light,

Tho other suggestion swakenod no apparent response; it
may be that it conveyed no meaning whatover to more than

|n dozon persons, In whose minds it germinated for years |

before it bore any fruit fit for transmission to the general
public, Bir Willinm had been discussing the question:
“What is the loner mechanism of tho atom?"—a question
which must furnish the explanation not only of atomic clns-
tieity but of chomicnl affinity and tho difference of quality
of the different chemical elements, at present mero mysteries
in scionce—whon he remarked that a fingerpost pointing tho |
way to a full understanding of the properties of matter
might be found in Helmholtz's exquisite theory of vortex
motion.

This most prognant suggestion foll, as we have sald, with-
out meaning on tho ears of the multitude, and found no
place in the popular discussion of the address which followed. |
At most—save among a few of the more advanced physicists |
and mathematiclans—it may have given rise to the querics,
what is vortex motion? and what is Helmholtz's theory? for
which encyclopedias and textbooks furnished no answer.
Iven the Intest and most scholarly of English encyclopedias
makes no mention of vortex motion in its article on atomie
theories, Thanks, however, to the speculations of the authors
of “ The Unseen Universe,” a wider interest in Sir William’s

endeavored to remove the new theory from the narrow world
of pure mathematics and make it intelligible to people of or-
dinary culture: and still later, Professor Tait, in his lectures
on recent ndvances i physical science, has done still more
to bring the subject within therange of popular science, so
that most reading men have by this time at least heard of
vortex motion, thsugh they may but vaguely apprehend its
nature or its bearing on the drift of scientific speculation.
Fairly good illustrations of vortex motion (under friction)
may be seen in the cloud rings produced by the spontaneous
explosion of bubbles of phosphoretted hydrogen escaping
from water into air. Occasionally puffs of steam from the
funnel of a locomotive will show vortex rings; and the same

sometimes ejected by cleversmokers. By means of a simple
apparatus made of a cigar box, with a round hole in one end
and the other end closed with atightly drawn cloth, Pro-
fessor Tait produces vortex rings of great perfection and per-
sistence, In the box, fumes of sal ammoniac are generated;
and by striking smartly the cloth-covered end of the box,
very beautiful and durable cloud rings are driven outof the
circular opening at the other end. A more tangible illustra-
tion of vortex motion may be seen in a soft rubber ring made
to revolve on a stick without advancing. In this casethe
friction of the stick as it is drawn through the ring causes
the inner portion of the ring to move in the same direction;
as the ring, as s whole, is kept from moving forward, the
motion of the inner surface forward is counteracted by a
motion of the outer surface backward, the two resulting in
a revolution of the ring upon itself without any change in
its form or in its position in space. In the caseof the smoker’s
cloud ring, the friction of the lips holds back the outer por-
tion as it makes its exit, while by the breath the funer portion
is driven forward, and thus a vortex motion is created, which
lasts until the cloud ring is dissipated or its motion is stopped
by the friction of the ar,

It secms u 1ong way from apuff of tobacco smoketo a
theory of the mnermost constitution of matter; but the seien-
tafic imagination often finds the simplest things the most sug-
gestive, and sometimes reason can follow its most ambitious
ﬁlghm with a perfect bridge of mathematical demonstration.
st has not yet been able to do o In this case it must be ad-
mitted; nevertheless, the conditions seem very favorable for
ultimate success.

While studying the equations of motion in an incompressi-
ble frictionless fluid, some fiftoon or sixteen years ago,
Helmholtz demonstrated among other things that in such a
fluid a vortex motion would bo indestructible. Tho case is

isted vortox motion could not be originated in it, since fric-
tion is essential to its production. But it is perfectly legiti-
mate In mathematics to assume any maginable conditions
and then investigato their propertios and resulta; and having
supposed n vortex motion to exist in n perfect flud, 1t
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| I8 demonstrablo that it would continue for ever, preserving
its peculiar individuality to all eternity,
| Evenin air and water, vortox rings behave curiously like
| Moms; they preserve thelr individuality to the end; they can-
not bomade to destroy each othor, nor can they bo divided.
Though nothing more than » rotating eloud of mmoke, the
| eharpest knifo cannot sever a vortox ring; it simply wriggles
{ around the knife and keeps its course unharmed. In a per-
fect fluid, vortex fllaments might be of any shapo or degroe

of complexity, yet that shape would persist for ever unalter-
able,

'a universal frictionless fluid, which fluid possesses in jtself

| and ether is reduced to a mere difference in the size and ar-

(work s mostly displaced by machine work; and this is in
| every way desirable, because the labor of the mechanic islight-

or solidity, but because its motion is indivisible. Theorigin ‘
of such motion remaing of course unexplained, and, like the !
origin of 1ifo or force, unexplainable.

Takon In connection with Lesage's theory of gravitation
the vortox theory offers many advantages over every other
theory of the nature of matier; and as Professor Tait has
remarked, with a little further development it may be said 10
have passed its first trinl, and, being admitted as a possibility,
may be left to time and the mathematicions to settle whether
it will reully necount for everything experimentally found,

Having arrived at the concoption that what we call matter
may be only more or less varied phases of vortex motion in

none of the attributes of matter, Professor Clifford goes fur-
ther, and holds it to be a necessary supposition that even ‘
where there are no materinl molecules the universal fluid iy
full of vortex motion, the Inter-material spaces differing
from matter simply in having their vortices smaller and more
closely packed. In this way the difference between matter

rangement of their component vortex rings.

A —

SPECIAL MACHINE WORK VERSUS MANIPULATIVE SKILL,
The mechanical manipulation practised in this country is
distinguishable from that practised in Europe in that hand-

ened, and he becomes less and less an exerter of brute force.
Furthermore, our producing capacity is greatly increased,
while the cost of production is proportionately diminished.
That these are desirable elements, even in the face of the
fact that their existence is operating to some extent to de-
stroy the quality of our workmen, is undeniable; but that
these elements exist, it would be folly to deny. The very
object of special tools is, In nearly all cases, to take the place
of the most skillful workmen; and the skill required to ope-
rate a special machine isas a rule insignificant compared
with that necessary to perform its duties by handwork
““What matter,” it may be asked, ‘““when the necessity for
gkillful handwork no longer exists?” No matter, providing
that such be the case; but unfortunstely it is not, because
special machine work, no matter how well performed, csn
never equal the most skillful handwork. It can produce a
quantity of good work at infinitely cheaper cost, and there-
by almost exclude the finest of work from the market; and
this is what, in many cases, it does. This is, no doubt, all
things considered, a gain; but the detriment to manipulative
hand skill remains, This condition of things, however, has 3
its limits; and these will be found in the nature of the work.
For example, a number of pieces of small work, such as
watches, sewing machines, etc., may be made by special ma-
chinery of as good quality as an equal number of such arti-
cles could, in the ordinary course of things, be made by
hand. A single watch orsewing machine may, however, be
made by hand with & perfection that special machine work
cannot approach. But when we come to treat of work of &
larger size, such as the manufacture of a lathe or a locomo-
tive, the term special machine work assumesan entirely new
aspect. For instance, an axle lathe may be called a special
tool, because in it nothing but axles are turned. The skill
of the operator 1n this case requires to be just as great, since
his operations are not performed by the machine, and there
exists the same field for his manipulative skill vpon all but
small work, in fact, the special tools and appliances consist
mainly of arrangements designed to assist mn the chucking
and holding of the work, and 1n machines intended for cer-
tain kinds of work respectively, such as planing, boring,
turning, and slotting. These operations are performed with
the same cutting tools as of yore. The reason of this s that
the milling cutters, emery wheels, etc., which will answer
well upon small work, cannot be relied upon for large, 88
they will notcut true, and any attempts hitherto made to
adapt them to such work has resulted in inferior productions.
Again, on small work three or four operations can be per-
formed by one special machine without its being unhandy;
but on larger work, the attompt to construct a machine for
performing several operations produces unwieldiness, un-
handiness, and usually faxlure. .
Another element of consideration is that, while it is very
easy to cast or forge amall work uniform in size and sha
(and it does not matter if an occasional picce 18 lost from &
defect in its casting or forging), a defect or variation 18 much
more linble to appear in a large casting; and as the 108§
would be a serious matter, it may, by ashght and ¢ :
considerablo variation, be made to serve.  Weo have also
remember that the greater part of the fitting of :
pendas for its truth upon the file, tor machine tools
a rulo cut the work sufficienfly true. In lathe
tools are confined to appliances, chucks, '
skillful workman. It is indeed to be ore

gaugos, etc. ; and in work of & medium size,

Facts like these suggested to Bir William Thomson the

small and moderate sized lathe wak,tu



‘order; and the tools in use are in such
: their employment one requir-

‘the wear which has taken place in other parts,
that, as a rule, repairs are made by the users
original manufacturers of machines. Repair
shops for this reason are in general demand, and in view of
this necessity, which calls for the highest manipulative skill,
they generally contain the best of workmen and pay them
—o

STATE PATENT LAWS,

A bill now before the New York State Legislatare, intro-
duced by Mr. Lang and known as the patent right bill, is in-
tended to protect the people of the interior of the State
against the wiles of the swarms of patent right venders who
perambulate the country, selling rights and taking promis-
sory notes for bogus patents. It provides that the words

““given for a patent right™ shall be written or printed ncross
the face of the note, and any person who shall take or sell
a note without the above placed upon it shall be deemed
guilty of a misdemeanor. The bill has been ordered to a

‘We suggest a slight amendment to this proposed law, to
wit. strike out the words “ patent right;"” ntherwise the law,
if passed, would be void because in conflict with the Consti-
tution of the United States.

The United States courts have more than once decided
that no State has a right to legislate upon the subject of
patents, norto regulate, nor attempt to regulate, their sale.
That power belongs alone to Congress.

In the case of M. J. Robinson, arrested by the local authori-
ties of Indiana, 1870, for violation of the State law con-
cerning the sale of patents, it was held by Judge Davis, of
the United States Circuit Court, as follows:

“ This is an on the of the to dircet
i erared g ahall be 5ol i toe et

to prohibit their sale altogether, if these directionsare not
complied with, and to throw burdens on the owners of this

species of Mwm Congress has not seen fit to im-
pose them.
nor

respecti
power has been exercised by Co , who have directed |
be obtained, how they

The property in inventions exists by virtue of the laws of
Congress, and no Btate has a right to Interfere with its en-
Joyment, or annex conditionsto the grant. If the patentee
complies with the laws of Oonfreu on the subject, he has a

htto go into the open market anywhere within the United

and sell his property. If this were not so, it is easy
to see that a State could impose terms, which would result in
a prohibition of the sale of this species of property within its
borders, and in this way nullify the laws of Con
its transfer, and destroy the power conferred upon
Congress by the Constitution. 'The law in question attempts
to punish by fine and imprisonment a patentee for doing
with his property what the National Legislature has author-
ized him to do, and is therefore void.”

In the case of Anthony e Carroll, where a State law of
Massachusetts was cited as o bar to a patent right suit,
Judge Shepley held, 1875, as follows:

*The policy of the Government to provide o uniform sys-
tem of rights and romedies throughout the United States
upon the whole subject matter of patents for new and useful
Inventions and discoveries, by placing it under the control
of Congress und the federal courts, would be frustrated if
such Btate legislation could directly or indirectly limit, re-
strict, or take away the remedy."

RECENT STUDIES OF LUMINOUS FLAMES,

For a long time Sir Humphrey Davy's explanation of the
luminosity of flames—that it was due to the presence of highly
heated solid particles—sufliced for ull observed phenomena,
A sorious blow to 1ty sufliciency was given, however, when
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tion. Wibel held, on the contrary, that tho diminished lumi- | single strings; now that the local florists are growling it
nosity was due entirely to the absorption of heat by the | largely, the price is greatly reduced. This winter not more
diluting gws, and supported his view by some very ingen- | than three thousand dollars’ worth of all kinds of flowers and
fous experiments. The correctness of this conclusion has ‘ foliage have been imported from Boston, while cot.xsidcnbly
been, in turn, controverted by the later experiments of Stein ‘ more than that amount has been sent there, besides large

and Heumann, particularly the latter, which seem to show | shipments to Philadelpha, Baltimore, Albany, and other
that the diminished luminosity consequent upon dilution Is | cities.

due not solely to dilution nor wholly to the cooling action of | The best informed of our large flower-growers estimate
the ndded gases, but to both these causes acting together and | that no’ less thin $10,000,000 are invested in the wholesale
frequently supplemented by a third cause—namely, the en- | florist’s business, in land, greenhouses, and stock in this vi-
ergetic destruction of the luminous material by oxidation. | cinity. The hot-houses cover over forty-five acres. At
Heumann’s experiments, which have been particularly ingen- | Union Hill, N. J., there are perhaps twenty acres under glass
jous and careful, lead to the following results: That hydro- | for the cultivation of flowers for the New York market.
carbon flames, which have lost their luminosity by the | The general average of prices at the present time is, for
withdrawal of heat, become luminous again by the addition | loose roses, $1 o dozen, except for choice specimens, which
of heat; that flames rendered non-luminous, by dilution with ; command fifty cents, or ¢ven a dollar apiece; calla lilie's. 25
alr or indifforent gases, become luminous again on raising I cents each; smilax, 20 cents a yard; heliotropes, carnations,

their temperature; that flames rendered non-luminous by
excess of oxygen, which brings about energetic oxidation of
the carbon, are rendered luminous again by diluting the
oxygen with indifferent gases. In most cases of diminished
luminosity two or all of these causes are at work.

Another unsettled question with regand to flames has been
the cause of the non-luminous space between the opening of
a gns burner and the flame, or between the wick of a candle
and the luminous envelope. Blochmann attributed it to the
inability of the surrounding air to mix at once with the
stream of gas 50 a8 to make it combustible,  Benevines, on
the otber hand, thought the dark space due to the mechanical
action of the issuing gas, whereby the air is driven to a dis-
tance from the orifice of the burner—greater or less, accord-
ing to the pressure on the gus, leaving & space wherein the
gos is deprived of the requisite amount of oxygen and conse-
quently remains unburned. Both these explanations are
shown to be insufficient by the single circumstance that a
flame never directly touches any cold body held within it
In all such cases Heumann finds an explanation of observed
conditions in the cooling effect of its surroundings—burner,
wick, cold iron, or what not—upon the gas. For a certain
space around the cooling body the gas remains at a tempera-
ture too low for ignition.

‘Where the gas issues under high pressure, or is greatly di-
luted, the distance of the flame is attributed partly to this
same cooling action of its surroundings, but more especially
to the fact that the velocity of the stream of gas in the neigk-
borhood of the burner is greater than the velocity of the pro-
pagation of ignition within the gas,

THE FLOWER TRADE OF NEW YORK.

On Broadway, Fifth and Sixth avenues, and the cross
streets near them between Third street and Forty-
seventh, there are thirty large florist concerns, each
of which pays a rent from $1,000 to $4,500 a year, and

does a yearly business of from six to forty thousand |

dollars. There are besides perhaps fifty smaller shops
for the sale of flowers in different parts of the city.
Many of the larger gardensand hot-houses were established
during the flush times between 1860 and 1870, when large
sums were lavished on floral decorations, At the wedding
of Tweed's daughter, for instance, the floral designs,
bouquets, and parlor decorations are said to have cost nearly
$4,000. Since 1871 there has been no notable increase in the
number of flower producers in this vicinity. The number of
retail dealers, howeyer, has increased, and with the greater
competition and smuller demand the prices and profits have
been materially lowered. Indeed, says a Times reporter, to
whom we are indebted for a three-column review of the
trade, it is only at holiday seasons that prices can be regarded

bouvardia and other small flowers, about 50 cents a dozen;

| hand bouquets from $5 to §25, according to size and com-
|poulllon; table designs from $5 to $100; funeral designs
from £3 to $150,

For permanent house decorations, grasses, immortelles
and pressed leaves are in great favor; the most beautiful
grasses being the magnificent *“ pampas grass ” plumes from
Californis, which sell from 50 to 75 cents each, or $1 a pair
for handsome specimens,  Jmmortelles, of nutural color and
dyed, are brought from France, but not in large quantities.

PUTTING IN COAL.

We are in receipt of a letter from a correspondent in this
city regarding the annoyances to which householders are sub-
jected in putting in coal during the winter season. When a
heavy snowfall blocks the streets, and coal carts cannot back
up to the coal shoots, the drivers often carelessly dump their
loads on the snow heaps, and quantities of coal are thus lost
by becoming imbedded in the snow.

The remedy which will at once suggest itself to many is
the adoption of the English system of delivering coal in sacks,
cach containing a given amount, say 200 Ibs, This, in Lon-
don, is obligatory; and in order to protect the purchaser
aguinst short weight, whercin, by the way, he is often woe-
fully cheated by the system of delivery in vogue here, every
cart in which the sacks are carried is provided with scales,
s0 that the sacks may be weighed singly if the buyer makes
the demand. In England, however, this is regulated by
laws, and any similar statutes we do not possess. Hence
there is no way of compelling coal dealers to deliver their
coal in sacks; and besides there yet remaing the trouble of
emptying the bags into the cellar shoot. For this work, the
extortion would undoubtedly be as great as for shovelling
the coal by hand. Besides, the coal sacks must in some way
interfere with the profits of the business, judging from a
sign (now posted on a prominent thoroughfare in this city,
before the office of a dealer in the commodity) to the effect
that ““coal will be delivered in 100 Ibs. bags at 50 cents per
sack.” That is $10 per ton, or about double ruling prices
based on bulk delivery.

The best way, we think, to introduce a reform is to make
it profitable in a legitimate way to the persons on whom it
istoact. Tothis end, we suggest making the bags them-
selves an article for sale; and instead of using hemp or
other cloth in their manufacture, use peper. There isno
question but that coarse brown paper can be made strong
enough to hold 100 1bs, of coal during its transit from yard
to cellar.  Let this pupor bo well soaked in resinous material
andit will constitute a firstrate kindling, possibly as good
as the “fire lighters " of similar composition now sold. It
will only be necessary then to lift the filled bags from the

a8 handsomely remunerative. For example, a shipment of | cart and toss them bodily down the shoot. Of course, it s
roses and violets seot to Boston just before New Year's mmaterial if they break while sliding into the cellar. Coal

brought $15 a hundred for the roses and $1.50 for the vio- | thus transported would be protected from the weather, and

Frankland discovered that cortain flames were luminous
under conditions which left no reason for supposing

lets; but by the 10th the same sorts of flowers were respec-
tively worth only §4, and half & dollar o hundred.

At this midwinter scason the assortment of flowers in the
New York market ermbraces ten choice varicties of roses,
four varieties of camellias, several varictics of carnations,
violets in abundance, heliotropes, mignonettes, pansies,
primroses, azaleas, forget-menots, the swoeet alyssum, ete.
The lilies of the valloy seem to gain in popularity constantly;
snd votwithstanding the great number grown about New
York, so high are they In favor that the price is nlways gocd,
Roehrs, of Union Hill, N. J., grows 150,000 spraya of them
annually. One day lust year he sent to the city by one man

that solid mattor could be present. For instance, hydrogen ‘ 10,000 sprays, for which he received fiftoen ceats each, or
and earbon monoxide, burned in oxygen under a pressuro of | $1,600 for n singlo buckJoad.  Carl Jurgens, of Newport,
ten to twenty atmospheres, yleld s luminous flame giving o | Rhode Island, grows this winter 800,000 sprays of those
continnous spectrnm,  So likewlse the non-Juminous flame | Uttle beautios, Romun hyncinths, swhich rival the lilles of
of uleohol becomes bright when the prossure Is increased to | the valley in popularity, ure worth just now from ecven to
elghteen or twonty atmospheres.  Frankland inferred from | ten cents a spray, or from one and & half to two dollues o
experimonts 1ike theso that the laminosity of flames was due | dozen.  Orehidn aro nlways hard to got and very costly;
rather to the presence of the vapors of heavy hydrocarbons, | sometimes w8 much as five dollars hins boon pald for a single
which radiate white light, than to incandescent solid matter, | flower. Tho finest collection of orelids grown for the trude
Sull further doubt of the prevalent theory was raised by {In this country Is bolloved to bo that of George Such, of
the experiments of Koapp, which proved that the diminished | Bouth Amboy, N, J.,
Juminosity of & flamoe on the admission of air could not be| Among folinge plants, forns nnd smilax are most common-
duo, 08 had been supposed, to an oxidation of the carbon sus- | 1y used, and are Justly prized for thole effsct In Hghtlog up
pended in the luminous gas, since the same effect was pro- | all floral decorations,  Ordinary bravehos of forns cost but
duced when nitrogen or earbon-dioxide, or other indifferent | three dollurs & hundred, but some of the rarer kinds com-
s, was usod ax o diluent, mand as much as Nfty conts each. The amount of smilax
Stein and Blochmann attributed this effect to the direct influ- | used hore is onormous, experienced florists estimating that
once of the diluting gases in separating the particles of car- | from 1,000,000 to 1,000,000 foot of this beautiful vine are
bon, so that the oxygen of the air might unite with them more | made up snoually in this eity.  Formerly It wsed to be fm.
quickly than under the ordinary circumstances of comhus. | ported entiroly from Boston, at & cost of & dollur a yard for

would obviate tho necessity of molstening to prevent dust
while it was belng deposited In the cellar; and even if abun-
doned by the cart driver on a snow bank, the coal would
| hardly suffer the fate of our correspondent's fuel,. We live
|inanera of reform. It remains to be scen what enterprising
coal dealer will adopt our suggestions,

Slate Roots,

A very cconomical system of slating buildings with large
ulatos is s follows: The rafters aro placed at a elear distance
apart ubout 14 Inch less than the width of the slates. Down
the center of oach rafter Is nailed o fillet, thus forming a re-
bate on each side, in ' which the edges of the slates rest, being
seaured by black putty, or—as this looks smeary and uneven
~by nsecond fillet @ Inches widor than the first, nailed over
It 4o s to cover the edges of the slates und hold them down.
Faoh slate lnps shout 8 Inches over the one below it. Only
half the number s roquired In this as compared with the or-
dinnry mothod of slating, and no boarding or buttens are ne-
oossary. —Notea on Building Conatruction.

Ix our description of Mr. (l;mmln'u sugar evaporator, on
Page 82 of our last issuo, wo stated that the spparstus is cal-
[culated to produce defeeated juice from, say, 8* to 25°
\nuum(-. It whould read: *“The apparatus is caleulated to
[ produce, in nbout five minutes, syrup of about 25° Banmé in
i continuous stroum, from dofecated juico of 8°," ete.
> ——

. dlotemartls !

A vawsorr has boen commenced by one firm of planoforte
makers aguinst asother, for damage caused hy the latter's
| misropresenting the nature of the Centennial awards, and

| clalming to have recelved o premium higher than that glven
{10 nny other makor,

-




o8 Scientific American, [FEBRUARY 17, 1877.

orn the movements of a golid body, whenee it follows that
The sun's rotation

These musses nre the result of violent nction taking
Somotimen | we should regard it na n mass of fluids
in necomplished In a mean periodof 26 1.8 duyw; and we
ennnot as yvet oxplnin whether this rotation affects the solsr
atmosphe ,b, as woll anthe globe itsclf, for the lnterior roglons

BOLAR PHOTOGRAPHS, { tor,

lelngnphy has 'm)vul an invaluable sid ia the study of | place oconstonally In the Interior of the sun
solar physics. By its help astronomens now obtain pictures | these actions are sudden; at others thoy tako place slowly,
of sun spols accurate in all thelr detalls. of the different | and sometimes their action is renewsd from time to time
phases of eclipses, and of phenomena of too short duration [ and the interior trouble, of which they ar but the manifes
for the ayo fully to appreciate, At the obsorvatory of the | tation, perseveres fora long period after their first appear- |are entirely hidden from us; but we can cite an indirect
Roman College, Rome, Ttaly, Father Secohi photographs the [ances.  In fact, in o although it appesrs st
sun daily by meansof the Instrument reprosented In Mg 13 | movement eonstantly going on, from the interior to the ox

groat number of Instances, there s o] proof which has some Importance,

first to be o little singular,

-~

and having carrled on this operation for several Herr

yoars, he I8 now possessed of a record of oocur
rences on the solar surface which has served as the
basis of many Important conclusions reganting our
luminary. By comparing these pletures, the period
icity of the gpots has been determined; and from
data thus obtained, astronomers have reached the
belief that the sun acts not merely as a conter of at
trction and luminous source, but that it exercises
n potent effect on magnetic phenomena

The engravings herewith glven were reproduced
from Father Secchi’s photographs, in order to show
that astronomor's new work on the sun.  Fige 2, 8
and 4 ahow very perfootly the wavy, unoqual, and
granulated surface of the sun, as oxhibited by o tele
soope of high power. Fig. 2 represents the normal
condition of the surface projected (much magnified)
on a white screen. Fig. 8 exhibits the granulations
with their intorstices, observed directly. Fig. 4 is
n facula on the surface thrown upon the scroon
Fig. 85 a photograph of a sun spot, showing its
rounded form at the moment of complete devel
opment;and in Fig, 6 are several such spots, grouped
together.

The depth of the immense cavities forming thoe
gpots is usually about one third the earth's diametor,
and never exceeds 4,000 miles,  The cavities nre by
no means ompty, as the resistance which they offer
to the passage of luminous currents shows that they
are filled with more or less transparent vapors. They
are produced in the luminous exterior envelope of
the sun—the photosphere—and are craters thercin,
filled with dark vapors whieh cut off the light from
the lower strata. They are the result of violent
crises in the interior of the solar globe, which some-
times take p'ace over large areas with great rapid-
ity: at other times they occur quite slowly, last for
a considerable period, and are seemingly intermit

tent in their violence. The material which composes the pe-

Fig. 2.

Fig. 1.—SECCHIS SOLAR PHOTOGRAPHIC INSTRUMENT.

terior of the sun; and this movement is shown to us by the
upheaval and the projection of the luminous matter, the lat-
tor becoming visible under the form known to us as facula,
But generally, if westudy the luminous masses which are seen
a8 spots, we find that they are comparable to vaporous clouds
suspended in a transparent medium. The currents and the

particles of the photosphere are driven towards the center of
the spots, where they dissolve and cease to be luminous.
They are often seen suspended at different heights in the

Hornstein, discussing the magnetie phe
nomenn observed at Pragne, found in the movement
of the magnetic needle n variation of which the pe
riod was 20°88 days. On comparing it with cer-
taln data, he attributed the phenomenon (o the
magnetie Influence of the sun; and if we admit
that the magnetic period above referred to is the
same as that of the solar rotation, we find that the
Magnetic phe-
nomens thus give us a new idea of the period of
solar rotation, which differs from that which we
derived from study of the whaole solar surface, but
which fa similar to that formed on a study of the
gun's equatorinl region.

- O -

Inventions,

sun turns on its axis in 24°55 days.

Among the general public it is thought that great
inventions are the result of what is called * lucky
hits,” and that chance has more to do with them lha;l
It is undoubtedly true that the most
wonderful inventions are the simplest, and that the
truths on which they are founded appear obvious
However commonplace some inventions may seem
when they have become familiar to everybody’s un-
derstanding, it must not be overlooked that for cen-
turies their truths bad lnin concealed from the busy
brain of man, If the real nature of great discov-
erics 18 fairly considered, a8 well as the intellectual
processes which they involve, none can seriously
hold the opinion that such inventions have been the
effeet of mere accident; but, on the other hand, it
must be apparent that such soi-disant accidental dis-
coveries never happen to ordinary men. We believe
that inventions dawn gradually on the contemplat-
ing mind;a certain fixed idea becomes, step by step,
developed, by patiently weighing the pros and cons,
until at last a sort of electric spark convulses the
brain, momentarily sending a glow of joyful spasmto
the heart, and true genius is born to the world. —Britich Mail.

brain work

S SN ISTNLE
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ORNITHOLOGICAL DEFORMITIES.

Mr. W. B. Tegetmeier, a naturalist whose writings on
ornithology are widely studied in Europe, asserts that the
struggle for life finds one of its best examples in the malfor-
mations which are ocecasionally found in animals of different
gpecies. A whale has been known to hurt its lower jaw so
that it could not close its mouth; yet it lived and thrived,
and when killed it was in excellent condition. He also
states that he has in his possession the head of a salmon
which weighed 12 1bs., of which the upper jaw had been en-
tirely torn off.  Yet it lived, and attained s fair average de-
velopment. In birds, too, such deformities are not uncom-
mon ; and our engraving shows two remarkable instunces.

i solar atmosphere; and frequently the higher ones hide the
lower from our view,
;- Solar spots are principally seen on two zones parallel to
! the sun's equator, one on each side of it, between 107 and
¢4 Fig. 6,
: !
3
.
! |
1 1 l
|
]
{ \
\
|
i ‘ The first specimen i3 the head of a hen pheasant, of which
i1s the upper mandible is so curved that it has eleft the lower
it mandible in half, and grown down #0 s to eause the bird to
i die of starvation, The second instance is thut of a starling,
5 of which the lower mandible grow to an inordinate length.
t e The reason of this prolongation eannot te found in any ne-
dl 807 of Iatitude.  T'he rotation of the sun was discovered by | cessity for it ; for the bird uses its beak simply to dig for
the displacement of these spots; but it is remarkable lh:;l worms in soft earth, and the prolongment was formed en-
: l 'llhli..n '.:‘::ln; :« nu; similar on all points of the »un'r: surface. | tirely of a species of horn.” In caged birds, such formations
i s OF 154 75 by, Al tha Bloady Dridges which cros or 1 ey '.ll L'.rt..'.ql:t;"I‘Il|~'|j;lr‘-h.|l.-“~ltz::‘vll::vl:l'::::xlsll:.:‘,.:nl'tl!.l(l:l::llllr;lu.». (lullll be m‘(-ou'nu-(l for, as tho eaptives do not employ their
float over the dark portion are masses of photospheric mat ‘”“, revolve acoording o Uis iwa whian E ot e sun does | bills as they do fo their native state, Sometimes MP‘?'
: awWs ¢ suppose to gov- | tuberance has been clipped off, but it rapidly grows again.
:

>
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any effort of traction applied to a
non-flexible object is much more arduous than if ap-
an elastic body. Thus a carriage hung on springs
rto draw than one not so suspended, yotof like

Herr Schermann, a German engineer, has lately in-

‘vented an apparstus which b0 applies, to the collar of
-M',hMQﬁ&meltlhqm
1t consists of an iron cylinder filled with disks of rubber
alternating with disks of sheet iron. Through the whole
passes a rod having a hook at each extremity of the appara-
tus. Whenstrain is brought on either end of the rod, the
rubber is compressed, and hence the device serves
as an elastic medium to pull against. The in-
ventor has made experiments which are said to
show an economy in fatigue and tractile power of
17 per cent during travel and of 20 per cent in
starting the load.

[The foregoing, translated from Zes Mondes,
offers another instance of an American invention
advertised abroad as the production of somoe

scientist,  The same device was patonted
hore, January 18, 1876, by Mr, AugustJ, Peters.
Its construction will be clear from the annexed engraving, in
which C is the elongated end of the trace hook, entering the
cylinder which contains alternate disks of rubber and metal,
as already described. B is the link whereby the device is
connected to the trace chain. If the invention is so econo-
mical of power as above intimated, it is worth examination
by street car owners and others using horses for severe
work.—Eps. |

IMPROVED SAFETY VALVES,

We annex engravings of a safety valve designed and pat-
ented by Mr. J. W. Melling, of Birkett Bank, Wigan, Eng-
land, the special feature of this valve being the arrngement
adopted to secure & large discharge area.  This increase of
discharge area as compared with ordinary valves is due partly
to the increase of lift und partly to there being two openings
through which the escape of steam can take place. The in-
creased rise is obtained by providing a larger area for the
steam to act on when the vaive is blowing off than when it
is closed. This will be scen on reference to the sections
Figs. 1and 2. When blowing off, the steam that passes the
inner face, B, acts with effect on the additional surface pro
vided by the part, C, on the valve. The width of the space
left between this part, X
O, and the top of the
boss on the seat de-
termines what amount
of increase in pressure
the valve will allow be-
fore rising to its full
height; for instance, if
a valve was loaded to

commence blowing at i
60 Ibs, it would act §
something like an ordi- A
nary valve until the & \\
pressure  reached, ';7///////?

say 02 Ibs., when it
would rise at once
to its full height; but
if the escape war
made wide it would al-
low the pressure to rise
to 63 1bs. or 64 1bs. be-
fore going to its full height, which is, when loaded by dead
weight, about equal to the width of the orifice in the seat,
80 that the area given for discharge is as much as is required
by that orifice. In addition to the outer discharge, there is
the inner one that is equal to from 30 to 40 per cent of
the outer one, and the combined areas amount to six or eight
times as much as would be given by the ordinary kind of
valve of the same outer diameter, when working with pres-
sures over 50 Ibs. per square inch.

It will be seen that the discharge from the outer face is
uninterrupted, whilst the inner discharge gives these valves
an additional advantage when used as reducing valves,
where the difference required in the pressures is small. Mr.
Melling’s valves also overcome the objection to spring load-
ing, as the increasing resistance of the spring is compensated
for by the additional area that is provided for the steam to
act upon. These valves also differ from the ordinary safe-
ty valves, as the lift is as great with high as with low pres-
sures of steam.

The lift of the valve shown in Fig. 1, when loaded by dead
weight, isself-regulating, as the steam lifting the valve has first
to pass through the orifice in the seat, but with Fig. 2 the
lift has to be limited. These valves may be 8o proportioned
as to give a large discharging area with a smaller loaded or
lifting area, which makes them specially valuable when used
a8 combined low water and high pressure valves.

Fig. 3 shows the simplest and most direct mode of loading
for stationary boilers, the weights being carried by the cross-
bar or stirrup, the socket of which fits loosely on the end of
the valve spindle.

Fig. 4 is a representation of a spring-loaded valve in which
the spring fits round the body of the seat, and at the top is
held at each side by the hooked ends of the crossbar or stir-
rup, which rests on the valve; at the bottom it is held by the
projections on the collars that fit round the screw studs by
which the tension is regulated. The easing lever bears against

30
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two shoulders on the stirrup, and is »o mounted that it can-
not prevent the valve from rising.

For marine purposes Mr. Melling adopts an arrangement
In which a pair of valves are mounted on the same branch
seating. The valves are loaded by means of the twosprings,
ono at each end of the crossbar, and the tension of the springs
is regulated by means of nuts on the screw studs st the bot-
tom, or in place of the springs two ordinary spring balances
are used; In either caso the springs are out of the direct cur-
rent of the escaping stemrn.  The valves when locked up are
eased from their faces by the double lever and double cam.

We are informed that & number of these valves are now in

- PETERS' POWER ECONOMIZER.

use, uand several very favorable reports of their perform-
ances have been received. The need of such appliances s
large, and is daily increasing.—Engincering.

>

The Latest Advertising Dodge,

This time it is a thoughtful financier in Vienna, who has
invented an ingenious method of attracting people’s atten-
tion to his lottery scheme. He watches the English news-
papers, in which it is customary to print ““ births * with the
usual notices of “ deaths” and “ marringes,” and carefully
registers the address of each happy mother. In due time
the parent receives a letter (photo-lithographed) worded thus:
“Dear Madam: Having read in the ——— the happy event
which lately took place in your family, I beg (although a per-
fect stranger to you) to congratulate you with all my heart,
and to add my wishes that the little offspring may become s
source of great pleasure and comfort to the parents. * *
1t has been for many years the custom on the Continent to
endow the little hielpless child who enters this world with a
fair chance of life in a pecuniary sense of the word. It is
almost the universal practice to lay aside for the baby an in-
terest-bearing firstrute Government bond, which also stands

the chance of obtaining a large premium prize of thousands

MELLING'S IMPROVEMENTS IN SAFETY VALVES.

of pounds.” Then the financier encloses prospectus of the
——loan of the year 1870, descants on the opportunity of
the young one's winning £10,000, and thoughtfully adds a
blank application for the mother to fill out, which last she is
requested to please ** return together with the necdful cash.”

A somewhat similar advantage of family increase was
once taken by an enterprising porter brewer of London, who
advertised porter for nursing women. New mothers invari-
ably received circulars and full information concerning the
beverage.

A Woman’s Invention,

All lovers of good toast will be interested in the following
useful bread toaster, the invention of Mys A. C. Harris, of
Granville county, N. C. It is not patented, and ean be made
by all who wish to use it. It is made by taking a piece of
sheet iron or heavy tin, about 18 inches square, and turning
up the edges so as to form a
shallow tray, to give suficient
stiffwess to the sheet. A num-
ber of V.shaped openings are
now made in regular order
aoross the bottom: ; and the
tongues of the V's are turned
up at right angles to the sheet,
These sharp points are to hoid
Mices of bread pressed upon
them, A short piece of stout
wire hinged to the back serves
as a prop to hold it at any angle to the fire. After placing
the slices of bread in position, by pressing them on the
points, the toaster is set up on the hearth before an open fire,
where the bread soon assumes a rich brown color, and then
the slices should be reversed. If the lower part should
brown before the upper, the toaster can be turned upside

down, and so bring the underdone bread nearest the fire,

This useful invention costs only a few cents; and when once

used, it bocomes n household necessity,

FPerslan Petroleam.

Mr. Churchill, an English consul, states that for hundreds
of years naphths has been extracted by the natives from
the pits at Baku, Persia, and the quantity underground sp-
pears to be unlimited. At the present moment a well eighty-
one feet deep is shown that was dug by the Persians when
they were masters of the country 200 years sgo. In sum-
mor, when guases are genersted in the bowels of the carth,
tho naplitha is thrown up in jots, some reaching 100 feet in
helght above the soil; it then runs to waste, 4s no
means have as yot boen devised to collect such
large quantities of this oil. While at Baku Mr.
Churchill visited the wells situsted on the pls-
teau of Balakhana Strings of high-wheeled
carts were met going to and coming from the
wells, conveying in raw skins naphtha to the
town. The first well we visited, says the writer,
was an artesian well 126 fect deep. It was bored
three years ngo, and last year rendersd from
16,000 to 20,000 poods of naphtha a day. At
present, the demand hiaving decreased, it only gives about
5,000 poods (s pood is 36 Ibs. in weight). A horse was em-
ployed in raising the oil by means of a pump. Each time
this pump was set to work s jet of naphtha seven or cight
feot high and one foot in dismeter came gushing out, and
kept on coming for some time. We next visited the well
that was sunk by the Persians 200 years ago. With a look
ing glass to throw a sunbeam down it, the naphtha is seen
working away at the bottom, some cighty feet below the sur-
face, like a troubled sea.

In the close neighborhood of these two wells has been
formed a lake of pure naphtha, fully a quarter of a mile in
circumference and twelve feet deep. It is calculsted to hold
millions of poods of naphtha that has Gin to waste, and has
now become worthless. In the year 1874 upwards of 180
manufactories were at work in the outskirts of Baku; but
owing to the enormous competition of American petroleum,
many of the smaller manufactories have been compelled to
shut up. -

The two largest manufactories are those of Mr. Mirzayo
and Messrs. Kokoroff & Co., at Surakh Khana, s spot situ-
ated five miles from Balakhana, and cight miles and a

half from the town. ‘This spot was chosen on account of the
economy of fuel, as gas
issuing out of the sur-
face is used in lieu of
coal or naphtba. There
is at Surakh Khana the
wonderful sight of
green fields with wav-
ing corn, in the midst
of which the removal
of a foot or two of
earth will reveal a jet
of gas that will raise
an enormous blaze if
set on fire. Itis here
that the Hinda monas-
tery of fire worship-
pers is  established,
where a tongue of
flame is perpetually
kept up. But if these
establishments have the
advantage of cheap fuel, the position of Surakh Khana,
away from the naphtha wells and at a distance from the
town, increases the cost of transport, and consequently adds
to the cost of the article produced. The buildings, more-
over, erected by Mr. Mirzayoff are too palatial for practical
purposes. There may be said to be four distinct operations
in the development of this trade: 1st, the extraction of the
naphtha from the earth; 2d, its conveyance to the refining
manufactories; 3d, its refining processes; and 4th, its trans-
port and its disposal in the markets of Russia.

The quantity of naphtha extracted at the wells is regulated
by the demand, as there seems to be an unlimited supply of
the raw material. Forty wells produced in 1874 upwards of
4,000,000 poods, besides the quantity that ran to waste. The
means employed in the extraction are in some cases most
primitive and clumsy, and it is only within the last threo or
four years that the process of boring has been resorted to,
and wells are even now dug in the ordinary fashion at great
expense. Then, again, while fuel exists in abundance on the
spot, few steam engines are used, and those which are employed
are not of the best. A recent visitor did not see a single
centrifugal pumpin use.  After that the carting of the naph-
tha is both clumsy and expensive. The carts are not calou.
lated to carry more than twenty-five or thirty poods cach,
and they require a horse and a conductor for every one sopa-
rately. There is a vast field for economy in this, if in no-
thing else, and various plans have been suggested for the
transport of the raw material to the manufactories; some are
for the establishment of a tramway, others of a railway with
suitable tanks to hold the oil, while a third party nsists upon
the laying down of an iron pipe through which the naphtha
would, by gravitation, find its own way to the lower level of
the town. These two last methods are used successfully
in Pennsylvania for much longer distances, and it is only
by the use of such plans that the Baku petroleum can possi-
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bly compete with the petroleum of the United States.
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e ————— prrm—— ey, serey, olo.. to bo used wa levers whereby (o cullpe e ceed f Order 1" ISR
: > y, ole., to bo used aa levers whereby to | ealiper compasses a .
u‘." l?f:‘:’:;:l:‘l?’a‘:o;f; n“[x)ul‘l,ule and s quickly as possible [ thickness In the respective parts. In Germany lndhlneg, |
oObject-Pind rod from the position of the workman, Now since success is | where the manufscture of cheap violins is carried on 1o o |
g 5 o lb‘r . T thus pointed out as consisting in not muking skill in a handi- | large extent, the backs and bellies lmmformed l:y.‘ms
20 the Bitor of the Seientific A i oraft the objective point: and since u Iarge majority of those and then compressing them in hot iron luwu This s
Enclosed I send you a aketoh and short. desaription of a who learn o teade must of neoessity remain workmen, the |done only for very cheap and toy violins, It being im-

{inder for minute microscopio objects, o little devico of my advico, per a, In valucless to tho greater port of those to

own, which has worked so well that [ thought it might bo |
useful 1o others, ‘

represonts o microscaplc slide én sife against the stop,
B.Aol the stage, supposed to contain o diatom, perbaps sov- [
eral O ls a brass pin with the ke, I D, firmly fostened ‘
thereto, Tals pin is to be inserted Into a little post fixed on
the back part of the stage ; or where the bar of the micro- |

whom it i tendered, and s therefors, upon general princi-
ples, bad.  What young man starting out with the determi:
nation to achiove that which ho I8 taught Is success in life,
and bending overy energy to that end, ean help feeling, when
after n numbor of years of toll ho finds himself still working
with hlg tools, that his life has boon o fallure? And how
many of us pause to think of the dissppointment and indif-

possible for an Instrument with the back and belly 1o formed
to produce n good tone,
Rockland, Mass, BE. P. WnegLen, ‘
- —— o 4
Kdention In Utero.
To the Kditor of the Scientific American :
In answer to B.'s objections, I would say:
(1) Upon thinking a moment, it will readily appear to any

P T——

scopo always sustains the samo ""'“‘"‘_m the stage, this pin, foronce that such a feellng must produce in the mind of a ' one that, the greater our experience in a certain branch or
with a little modification of the stem, ¥, of the mke, can be thoughtful man? Now where ix the justice, not to say the | gubject, the more readily do we comprehend anything in
inserted into a hole in the bar, thus avoiding the post, The philosophy, of a doctrine which thus compels, by force of | peference to it; and the better we comprehend it, the better
collar on the pin, at O, always brings ihe finder to the same clreumstances, most of those to whom it is addressed to make | 4ud easier is it Impressed upon our memory. For instance,
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position, latorally, and, being fixed to the rake, F D, always
has the same position Jongitudinally :
Having found the object on the slide and brought it into
the contor of the field, ink the points of the finder and press
thom on the label,  This registers the position of the object

at once; and in case the slide contains several objects, this |

simple process can be ropeated for cach. Afterwurd, when
wishing to find the same objects, put the finder in place in
the post or bar, and, ndjusting the rake close to the paper,
bring the dots under the points, The object can then be

J.D. M er
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seen in the microscope. At E is another form for the rake,
D. Apiece of brass, beveied to a thin edge, containing two
semicircular openings, is substituted for the D part of the
rake. To register an object, put a pencil in the openings |
snd make the dots. With a high power objective, if the ob-
ject should be out of the field at first, it can soon be brought
into it by moving the stage so that the dots move around in
the little circle, one half of which is formed by the semicir-
cular openings. It will take no longer todo this than to find
the numbers each tims on a Maltwood finder,

The following are some of the points in its favor: 1. All
the objects on the slide can be found without removing it,
thus avolding the continuous changing, as with the Malt-
wood finder, 2. It costs only about one fifth as much as a
Maltwood. 8. With decent usage, it is practically inde-
structible, whei2as a slight accident or a careless move shat-
ters the glass finder; and in such a case a new glass finder is
entirely useless until the whole collection of slides are re-
registered, whiclh ia large collections would be no simple
task. In case my finder is lost, a new one can be constructed
from one registered slide, which would be correct for all
4. With } or | objective, it works well.  F. L. BARDEES.

Stevens Institute of Technology, Hoboken, N, J.

i

A Word About Rallroad Disastors.
To the Editor of the Scientific American :

In reading the accounts of the too frequent railroad disas-
ters, I cannot avoid thinking that macy of them might in
part be prevented. In cases of o locomotive being thrown
o-tfﬂm track by a broken rall, axle, or wheel, or of an obstrue-
tion on the track, an open bridge draw, or a broken bridge,
the whole train is dragged to destruction because there is no
mode of uncoupling quickly enough to ensure safety. This
evil should be remedied, and directly., The connection be-
tween tender and cars should couple automatically, and be
readily uncoupled under all ordinary conditions; and in
cases of tho engine or other portion of the train being thrown
;ro‘:o tul:: tdrinck by any of utxt:l COMmon or UNCOMMOnN Causes,

sengage auto cally, thereb oy
Ay y Yy preventing much

In cases of collisions of cars being thrown from the track,

it frequently occurs that an suxiliary in the shape of fire is
on hand to join m and complete the general misery and de-
struction.  'Why not avoid this horror by making the cars
of steel or iron, uving as little s possible of combustible ma-
terial fn building and fitting up, both inside and out? 1 have
no doity ll the ingenuity of inventors should be encouragod
by salleow companies, and strongly endorsed by the travel.

wg public, end more especlally by the pre
. press
‘models would be brought out, which, if follo
tried, wonld solve the problem, and say
from destruction and many valualle lives,

Btratford, Conn. Trusax Horomgrss,

. ; Suecess In Life,
o the Edilor of the Belentific Amertean:

I never could understand why a workman should be pro
eluded from making what 18 known a8 n suecoss in life

Our young men are constantly told that succom Hes in appli- |

, plans and
wed up and
o much property by dividing the log a4 in Fig. 2, we could get but four backs

| o fadlure in life?
| Tho striving of workmen to rise out of the ranks undoubt-
odly raises tho general standard of excellence, and the best

qualified to riseare almost sure to do so.  Both these premises | ahle it to comprebend what it reads. But if the book con-
may bo allowed; but should not the many of those who have | tained stories, or some other such reading, which the child’s

raisod that standard be entitled to some consideration and to
bo neeredited with n measure of successt If In the race to
govern others, a workman Is outstripped, should he not be
able to turn to his tools and feel that ho can earn with them
a degree of success that his ellows will regard to be ns
meritorious as that achieved in managing a shop or barter-
ing the products of his skill? It may be advanced that such
an iden of success would tend to destroy the ambition to rise;

sonal comfort and even the personal cleanliness incidental to
superior positions may always be relied upon to render such
positions desirable.

If we examine into the circumstances of the ninety and
nine, as the operative workmen may aptly be termed, we
shall find that success, that is to say, the financial success to
which men bow, is to them utterly unattainable through any
existing avenue except it be through piecework. The sys.
tem of piecework is not, however, so largely introduced in this
country ns it is in England; and its benefits, both to employer
and employed, are not so well understood. Once let the work-
man see that it is to his advantage to work by the piece, and
the love of gain will make him independent of the arbitrary
rules laid down by trades’ unions, which have done so much
to hinder men from rising in the social scale and to make
them dependent on the class to which they belong. The
ninety and nine, if once convinced of the difficulty of indi-
vidual progress, will fall back on what they copsider the
next best thing, the protectionafforded by the unions, which,
under existing circumstances, are, while their energies are
directed to maintaining or increasing the existing rate of
wages and other not illegal ends, asjustifiable as are the laws
and usages by which lawyers and other professional gentle-
men protect their interests, or the agreements by which com-
mercial combinations regulate the prices of commodities.
There is this difference, however, between the two: commer-
cial men may achieve success in life independently of such
combinations, and the extra measure of success, attained by
o combined effort to unnaturally advance the price of a com-
modity, is therefore far less excusablo than the effort to im-
| prove o career which, as everyday experience proves, cannot
| end in what men as a rule regard a8 a success in life, and
such o career that of the workman must be conceded to be.
New York city. J. R

Somoething on Violins,

To the Kditor of the Seientific American :

I notice that some of your correspondents ask as to what
purpose the twofold division of the back and belly of a vio-
lin serves. Some makers are inclined to the bekef that it
gives the instrument a better tone, but this I do not think is
the-reason that it is done, for some of the finest violins which
Joseph Guarnerius ever made had whole backs. My opinion
is that it is because the wood can beused to better advantage
this way than it could if the back and belly were made
whole. To give you a clearer idea, I will illustrate the two
modes of cutting the log ;

Fig. 1 represents the mode of cutting the log to get the
buck in two picces, the piece which is separated from tho
log being afterwards divided. Fig. 2 shows the method of
obtaining the whole back or belly, It will thus be seen that,

at the most, thorefore most of it would be wasted; whilo by
tho method adopted in Fig. 1 the whole can be used, which
14 0 great advantage where one has o fine log to cut.  The
two pioces aro glued together with the edges that were next
to tho bark inwards ; the under sido s planed flat, and the
uppor or outside is planed down somowhat like tho roof of
- | houso, that is the highest in the contor nnd sloping graduully
o | townrds tho edges,  The form is then seooped or worked out

{10 the taste of tho urtist, in doing which a pair of double

such, however, s not the case, becanse the incentive of per- |

a child might read o fow pages in a book, say of chemistry,
| and Jay it nulde without remembering a word of it, simply
bocause its experience on this subject is not suflicient to en-

| experience allowed it to understand, it might remember the
| several pages for a long time afterwards. Hence experience
! lnys the foundation for comprehension, and comprehension
| the great and deep impresser of our memories,
Now if the mind of the mother has connection with and
| influence over that of the embryo (as it no doubt has), any-
thing which should strongly nffect her mind might implant
; un impression upon its mind which would be deeperand hence
more lnsting than any conveyed there during the first few
months after birth, when its experience, and therefore com-
prehension, 18 small and ingignificant.  This may seem in-
| congruons; but if such strange cases of recognition of locali-
ties as you mention in the ScrEsTIFICc AMERICAN for January
|2‘mn, 1877, do occur, this, it scems to me, is the only way to
account for them.

(2) B. must remember that we are all twins in one sense—
that is, we have two brains (lobes), arms, legs, ete.; but all,
however, supplied with one set of vital organs, Hence they
bear a closer relation to each other than did the Siamese
twins, but yet they are capable of acting independent of each
other. In both cases, though, neither was born of the other.

Philadelphis, Pa. H M S

Dangerous Bridges.
Tb the Editor of the Scientific American : :

Your last issue contains an article suggesting, as a safe-
guard for dangerous bridges, the bracing of two or four
wire cables tightly drawn under each span, The idea is
good one; but it is often the case that the truss bridge, which
is the form generally to be so aided, is above navigation, and
the deflection necessary to the strength of the cables could
not therefore be allowed. Even if this difficulty were over-
come, by attaching the cables to the tops of the end posts of
the truss and limiting their deflection to its height, the ob-
jection remains that a faulty proportion of strains is com-
municated through the truss from the supports of the cables.
If, therefore, cables are to be added, they must be supple-
mented by additional posts and chord. The expense attend-
ing this safeguard would be far greater than that necessary
to render the bridge safe at first.

I would suggest that the merits and choice of a bridge
should be in all cases determined by the chief engineer, and
not limited by a board of directors, who may be ignorant of
{he principles of bridge construction and who have no real
responsibility, although the engineer may declare the struc-
ture to be unsafe. H. V. HINCKLEY.

Marston’s Mills, Mass.

The Now President of Dartmouth collm‘ _ i

In consequence of declining health, the venerable Asa D. .
Smith, D.D., LL.D., has resigued the presidency of Dart- i
mouth College after fourteen years' active and faithful ser- k
vice. The trustees of the college have passed resolutions '
very complimentary to the retiring president, and this is
simple justice; for no officer of any educational institution
ever worked more assiduously or accompunhedgmmxb-
sults in raising its standard, or was more successful in ob-
taining funds for carrying on its work, than the wise and
good Dr. Smith, who labored so long and so ecarnestly for
Dartmouth College. AN

While we join the trustees in regretting the necessity of
Dr. Smith's retirement, we congratulate them on va&
selection of n successor in the person of Rev, Samuel C.
Bartlett, D.D., who was elected president of Dartmouth
College o few daysago. Mr. Bartlett graduated in the class.
of 1836, and was once tutor in the college, afterward pastorof
the Congregutionalist church at Monson, and was for six
years sinco Professorof Intellectual
at the Western Reserve Collego in Ohi
fessor of Sncred Theology at the Chicago
nary, whoere ho has been for eightoen years.
lett isone of the ablest men in the West, an
has boen felt all over the country.  His publi
are numerons, and he1s a vigorous contributor
leading journnla. .

We have known both the retiring and ine ming
for u quarter of o century, and the citizens
shire can rely upon the success of their colioge us |
they have such men s citaor at its head,
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PATTERN MAKING.

‘Economy in timber and in the cutting must be studied as
much in the core box as in the pattern; hence, when the pat-
tern is of such a size as to render it economical to build it in
pieces, it will beequally desirable to build the core box in like
manner. Forthe bend itself, however, it is scarcely necessary to
speak, for the core can be made with a simple contrivance;
whereas the building of a half box, though not offering any
elements of difficulty, demands so much lsbor in the cutting
out, compared with the extra labor devolving upon the core
maker employing the contrivance referred to, that suchboxes
are for large work seldom or ever constructed.  We proceed,
therefore, to describe the contrivance with which the core
maker is usually supplied. It is applicable toall sizes where
loam cores are used: but the core box is preferable when its

- construction involves no great outlay.

Having determined upon the size of the core from end to
end of the prints, we proceed to make a pattern from which
one or two iron plates may be cast.  Upon these plates the
core, in separate halves, is made and dried. The plates are
generally about § inch thick, and of such a width as to leave
a small margin around the core to support what is called the
strike. In Fig. 141, P represents the plate, C the core, and

S the strike: this latter is cut from & piece of board from }
to 1 inch thick, the semicircular hole cut in it being the size
of the required core. The grain of the wood may run in the
direction of the arrow. It is strengthened, if necessary, by
the two battens shown in Fig. 141 a, at B B. The edges of
the semicircle are beveled off, which causes the strike to
work more smoothly and correctly over the composition
forming the core.

A few flat-headed tacks should be driven into the surfaces
of the strike that come into contact with the iron plate, 80 s
to prevent the wood from wearing rapidly away, and thus
altering the shape of the coreand causing it to be oval. The
core maker places upon the iron plate enough material to
make the core, and, taking the strike, places it so that the
edge or shoulder, A in Fig. 141 a, contacts with the edge of
the plate. He then sweeps the strike over the material; the
semicircle leaves the core upon the plate, and sweeps off the
surplus material, the sweeping process being completed until
the perfect half core is formed. In Fig. 141 a, P represents
the plate, 8 the sweep, and O the material or core, the figure
being an end view, and the tacks referred to being shown so
as to mark their location.

‘We have hitherto treated of building patterns of such size
ihat they could be made cut of the solid; it often happens,
bhowever, that the pattern maker is required to build up a
pattern by what is called staving or lagging, As an example
of this kind of work, let it be required to stave up a pipe, 18
inches dinmeter inside, with 1 inch thickness of motal. We
proceed by taking a clean board and drawing on it the line,
A O, in Fig. 142; and then we describe upon it the semi-

circle, A B O (for we will suppose the pattern to be made in
halves), of the required finished size of the pattern, the shrink-
age being allowed for, This semicirele we divide off into us
many equal parts as it is intended to have staves; and we
next draw radii from the points of division to the center of
the semicircle.  We then take any one of these divisions, of
which there are six shown in Fig. 142, and draw the line, B
F, parallel to an imaginary line joining the points of division,
€ D. Thedistance of the line, B F, from the are is the
amount allowed for the lathe turning, say, in this case, }
inch. We next draw the line, G I, parallel to B F, and the
figure, B I* G I, is the exact size and form required for ench
stave, From the center, Q, we then deseribe a semicirele ‘
pussing through the points, G IT, and cutting each of the
rudil, and by joining all these points, we form the half poly-
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gon shown by the whole figure.  This shows the exact size
and shape of the disk to which the staves aro to be fixed. In

Fig. 142, this whole process is drawn twice, showing tblvk’

staves and thin ones, from 1 to 6 representing the thick, and
from 7 to 12 the thin, staves; while 18 represents the disk of
wood. The thin staves are to form the body of the pipe;
but when it is desired to have the points solid with the body,
we must use the thick staves. The first procedure is to pre-
pare the requisite number of disks, making them of the form
shown; and some pattern makers do this by turning the
disks and then flattening them off to form the sides of the
polygon. But when a band saw is accessible, the turning is
unnecessary; and we may simply draw them out and saw
almost to the line, allowing, say, ¢ inch for finishing. Each
half disk should be pegged to its mate, and a template, like
the figure, E F G H, is useful in preparing the staves and
verifying their sizes. To prepare the staves, we cut out with
the rip saw the required number of pieces, a little wider than
E F in Fig. 142; or if there is a circular saw at hand, we use
it in preference, and it will save time to resaw the picces to
give them the required bevel, which may be done by canting
the saw table. In the absence of any provision for canting,
we may fix a packing piece to the table so as to elevate one
edge of the stave.  After sawing, we plane the bevel edges
to correspond to the template, leaving just u shade of stuff to
allow for jointing the staves at a close fit together.

Having prepared the staves, we set up the pattern as fol-
lows: On a planed board, the requisite number of half disks
are placed, perfectly in line with each other; and the outer
ones must be at such a distance apart as to allow for turning
up the ends of the staves. The intermediate disks, if any
(and they should occur about every 2 or 2§ feet), are to be
distributed at equal distances in the space that intervenes.
These disks we then fix temporarily to the board, paper
being laid at the ends of the disks to catch the surplus glue.

The staves are glued and each screwed with one screw to
the disk. The boring of thestave to receive the screw should
be performed before applying the glue, and the head of the
screw should be well sunk beneath the surface, so as to admit
of a wood plug being glued in on top of it. First a hole is
bored in the stave, a little larger in size than the head of the
screw, and nearly as deep as the screw head is to be sunk;
for in tightening the screw, the head will be sure to be driven
% or } inch deeper than the hole is bored—that is, providing
the material is a soft wood, as is usually the case. The stave
is now to be completely pierced with a hole just fitting the
plain part of the screw. Ifit is larger, the head of the screw
will sink deeper; while, if it issmaller, a thread will be cutin
it by the screw, and it may prevent the stave from being
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drawn to its place. The glue should be applied, and the
screw inserted while the glue is hot. It is best to joint on o
stave back and front; that is, at each end first, and to then
put in the middle or connecting stave, thus completing ono
length of the staves, the top one being, preferably, the first
erected, Inputting on the succeeding staves, each one should
be properly jointed to its fixed neighbor; a little chalk being
rubbed on the fixed stave will show if its fellow bears or
Joints properly. ‘When one half of the pattern is finished,
we may dispense with the board, using the finished half in
its stead, and taking care to insert paper between thoe two to
prevent the glue from sticking them together.

In Ingging up a branch for a T, the disk at one end should
be set back sufficlently far to allow for the part to be cut
away in fitting the branch to the body of the T, as explained
when treating that subject, This method of staving s that
regularly employed for eylinders, pipes, rollers, and slmilar
Jobs; and though suMciontly simple for straight ploces, it
becomes very complicated when applied to abend, It lanot,
thercfore, usual to stave up & bend, but to build it in the
manner ilustrated in Fig, 148, The operation is to st draw
the bend in plan, of the full size, upon n board, Lot B, In
Fig. 143, ropresent the center from which it Is struck, tho
phm in this case being a quarter eirele bend donoted In Flig,
143 by the line, C D F, the line, G, and the sections of a clr-
cle, Hand J. We have decided to build up our pattern with
five picces, an end view of the half pattern being denoted by
the cirele, O B F, and the flve pleces or layers belng denoted
by dotted lines, so that by adopting this method we show the
plan and end view of the bend in one drawing. It would be
well now to eut out forms, in eard or in very thin wood, ns
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' templates, one for each of the pleces, marked from 1 o b
respectively.  To obtain these templates, we draw the line,
C B: and from the center, D, we describe the semlcircle, C
|E F, representing the diameter of the balf bend. We then
| lay off the tiers from 1o 3, as shown by the dotted lines;
and to find the bend necessary for each respective piece, we
proceed as follows: Setting our compasses at n distance equal
to that between the center, from which our bend is struck
(B in Fig. 143), and the extreme outside of the piece marked
1, we draw the quarter circle denoted by the dotted line, K.
Then setting our compasses from D to the inside of piece 1,
weo draw from the center, D, the quarter circle denoted by,
the dotted line, L. The space included between those quarter
cireles, and denoted by I T, is the sweep for the piece 1; and
we may cut it out for use ns u template wherefrom to mark out
| plece 1. By setting the compasses in like manner for each re-
spective piece, 2, 8, 4, and 5,we obtain the templates, 2T tobT,
respectively, foruse in marking out the pieces upon the board
from which they are to be sawn. In building the pieces up,
we lay those forming the lower tier on the plan previously
drawn out on the piece of board, putting them a little outside
the lines to allow for finishing. We then temporarily fix them
in that position, the faces being of course planed up. We
now glue on the next tier. It is well, however, to have =
semicircle made of n piece of thin wood and of the size of
that shown in Fig. 143, by C E ¥, which we may place up-
right against the ends of the first tier as a guide in adjusting
the position of the second and succeeding tiers. The num-
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ber of tiers is discretionary; but it is well to have the top
piece comparatively thick, so that it shall not be liable to
| curl, as it would be apt to do if the turning left it thin. If
| the joints of the tiers are well surfaced and well glued, neither
pails nor screws will be needed. It is not compulsory to
make each layer a continuous piece, and it will save stuff to
make every alternate layer of two pieces; but the bottom and
top layers are better if each be made in one piece.

It will be observed that this staving up a bend is both
laborious and wasteful; yet there are cases in which it be-
comes imperatively necessary to make it in this manner. A
very common job of this kind is lagging up a steam pipe,
such as is shown in Fig. 144 The pipe is usually covered
with felt or some other non-conducting material, and covered
round with mahogany or walnut. Now it would be very
unsightly to have the joints in the bend out of line with
those on the straight part of the pipes. A hollow bend of
wood has therefore to be constructed, having in it the same
number of staves as there are for the stright pipe., To get
out the pieces for such s bend, we proceed as illustrated in
Fig. 145, in which there are shown 6 sections or staves, the
semicirele, G H, representing the required inside diameter of
the bend; whi.e the semicircle, A E, represents the required
outer diameter.  We then divide off one of the semicircles
into the required number of divisions; and we draw radii
and then form rectangles around each division or space re-
presenting o stave, as shown by dotted lines in Fig, 145 at 2,
8, and 5. The method pursued in getting out these staves is
precisely similar to that pursued in building up in our last
example. In this case, however, as each stave is fitted to its
fellow, it should be held to its place by dowels—that is, small
pins of wire placed at frequent intervals, which will serve
instead of glue, which would not answer by reason of the
heat from the steam pipe.  The disks upon which the bend
is built, and of which there should be at least three, are
merely temporary; and therefore the staves are not to be

/ey

| fastened to them except for convenience, #o as to keep them in
[ position,  For this purpose, o plece of paper with a little hot
i glue on ench gide should be placed betweon the stave and the
disk; it will make o fastening sulliciently strong, if a littlo
pressuro bo applied during thedrying,  Neither nuily, screws,
nor staples are admissiblo on this Kind of job, us they would
mar the appearance of the work when finished and
polished.  The two halves of the bend belng completed, they
aro made to go together with loose pegs-—that is to say, pogs
that do not it the holes tightly, as the dowels do.  The halves
whould be beld together by polished hrass or plated bands;
and the neatness of the finlshed appearance will amply repay
the cost and trouble, for the polished wood forms a pleasing
contrast to the contents of un engine room, where almost
Joverything the eye can rest on s lron,
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IMPROVED COW MILKER,

We illusteate herowith a new cow-milking machine, which,
the inventor says, will do all that can be done in milking by
hand, faster and ecasier, It is a useful device, especially
where cows have sore teats or are hard milkers It prevents
any loss of the milk through spilling, it renders milk or
straining pails unnecessary, nad provents ontrance of dirt,
Finally, it can o easily manipulated by anybody.

The apparatus consists of o glass globe, A, sutliciontly
large to contain the average yicld of a cow at a milking, To
the top is cemented a metal cover, which is secured by a
pivoted bar and thumbscrew, B, so that all the pressuro is
brought on the thumbscrew and not on the globo flange.
Connected with the globe by a flexible tube is the air pump,
C. Also rising from the cover are small pipes
which terminate in metal tips, which, as shown
in the illustration, are inserted in the teats, A
hard rubber holder or cut-off is made to fit over
the end of each tip after the flexible tube is ad-
justed so as to form an air-tight joint.

The mode of operation consists simply in form-
jng a partial vacuum in the globe by the air
pump. The vessel is then suspended under the
animal by straps, or is placed upon the ground,
and the tips are inserted in the teats. The suc-
tion is then turned on, and the milk is drawn
from the bag into the chamber. By having sev-
eral of these globes, while the attendant isemp-
tying, exhausting, and applying one, others may
be kept in operation, and thus the milking of
soveral cows may be quickly accomplished.

Patented October 8, 1876. For further partica-
lars, regarding rights, etc., address the inventor,
Mr. Edward M. Knollin, Sandy Creck, Oswego
county, N. Y.

Rejuvenating 01d Butter,

It frequently happens that butter dealers and
butter manufscturers have a quantity of butter
which becomes rancid and unfit for sale, either
through improper handling or carelessness in its
manufacture. Such butter can be worked over
and be made to appear fresh by the following
method, communicated to the Ohio Farmer by a
Mrs B. Smith: **In a perfectly clean water bar-
rel, filled with water, put haif a pound of alum and allow it
to stand until the impurities in the water have all settled to
the bottom of the barrel. Fill a large boiler half full with
the alum water; heat as warm as the hand can bear—but not
boiling—and then add what butter the boiler will hold con-
veniently,  Stir it thoroughly for fifteen or twenty minutes
and put the butter into a churn, sdding one gallon of new
milk for each ten pounds of butter. Add butter coloring
enough to give a rich, yellow color and churn the whole.
When the butter is gathered in the churn add salt; wash and
work it well, and it will have the taste, smell, and appear-
ance of fresh butter. It is hardly necessary to add that
when butter has been worked over in this way the sooner it
is sold the better.”

[The last assertion of the writer renders the value of the
rccip]e, which is otherwise reasonable, rather suspicious.—
Eps.

HYDRAULIC PUNCHING MACHINE,

The powerful hydraulic punching and ghearing muchine
we illustrate this week forms part of an entire plant of hy-
draulic machine tools on Mr. Tweddell's well known system

Scientific dmevican,
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this long cut Is o great advantage in straight work, nnd re-
duces the number of strokes to cut the samo length of
plate fully one third as compared with the ordinary geared
machines; the knives also can be turned round, so as to cut
at right angles to center line of machine at an angle of 45
either way, or in a line with center line, thus enabling bars
of any length to be cut to the length required.

The drawbnck motion is self-nctiog; and by means of
tapped rods and nuts, as shown on the punching end in the
engraving, the length of stroke, aond consequently the con-
sumption of waler, can bo regulated so ns to be proportion-
ate to tho thickness of plate punched or sheared.

The lovers admitting the pressure and opening to exhaust

st the French Government dockyards, st Toulon. M. Ber-
rier Fontuine, of the engineer-
ing staff at Toulon, having
gone into the whole question
of economical working very
closely, furnished the paten-
tee with hix requirements and
the general armngement of
the shops; and when we stato
that there is & 50 horse power
pumping engine to force wa.
ter into two accumulators,
each 20 feet stroke and loaded
o 1,600 Ibs. per square inch,
the extensive nature of the
spplieation s apparent.

The whole machine weighs
about 28 tons.  Although
shown as one combined ma.
chine, there aro really two
eotirely separats tools, and
no breakdown In the one af-
focta the other; or, if dosired,
they can st any one time he
placed spart if required for
the better working of the
thop, or, ax Is often dome, Lo
have & third eylindor inserted
for angle bar shears. The
machine will puneh 14 inch
holes in 1} Inch plateat a dis
tance of 5 feet from the edge,
and it shears 14 Inch plates 5
foet from the edge, taking at
cach cut s length of 18 inches;

cun either be worked by the man in front of the plate being

ENOLLIN'S COW MILEKER.

operated upon or from behind by the chain asshown. It
may be added that no stop motion is required in these ma-
chines, as the machine becomes stationary at any point of
stroke the moment the man working it releases the handle;
and as the first impulse of a4 man on discovering an error is
to do this, it is found to answer ndmirably, and to insure ox-
tremely ncourate work.

The machine requires no foundation;and asthe pipes from
the main are all underground, the whole space above and
round the machine is clear of belts, ete., and thus the cranes
fixed on the machine itself can travel all round; and the trav-
eling crane overhead, which works the whole shop, has o
traverse clear of all belts, and over the whole area of the
shop. The workmanship is of a very high order, and the
castings are an especially clean and well finished job, The
machine was manufactured by .the Hydraulic Engineering
Company (Limited), Chester, England, and the results of its
preliminary working in their shops was most satisfactory to
all concerned.—Enginooring.

.

The Young Should be Taught to Think,

We have often suggested in our columns the importance
of parents and teachers drilling the young people under their

HYDRAULIC PUNCHING MACHINE.

— |

ehnrgo to think, The groatest difficulty which the teachor
Wik to contend with s not in nccustoming the pupil to re-
peat the rules in grammar, srithmetic, and other studies,
but to induce him to reflect on the reason why the rules are
laid down, and why following the rule produces a correct re-
sult: in other words, to teach the pupil to think. A corre.
spondent, Mr, R. K. Blosson, reflects in the Western Rural
our thoughts on this subject in a somewhat lengthy article,
from which we make tho following extracts:,

The world is indebted for nine tenths of its valuable
knowledge, itsimprovements an 1 progress generally, to men
and women who have trained themselves to think in a sys.
tematic and consecutive manner. No man has ever become
eminent in science, art, literature, or farming, who was not o
profound thinker—who did not well examine and
compare all the items pertaining to the subject—
to know whether, in their various relations, they
gustain the principle which public opinion up-
holds as being true. Itis not a very uncommon
thing that a principle has been enunciated by
men who have pet theories to support, and
where it is plain to a thinking, unbinsed mind,
that some of the important items of the theory
are in direct antagonism to the principle, and
therefore false; or otherwise, the principle itself
has no foundation in truth.

The earlier, consistent with health, that youth
learn to think, the more mascive and power-
ful will be the brain in maturity—the better
prepared will be the mind to shed o glow of inter-
est and happiness on all around, and fill itself
with an intense sense of enjoyment unknown to
the undisciplined mind. This process of think-
ing should be systematized, o that the mind can
bend its energies in full force on one point at a
time, and after having examined in this manner
the whole ground, the facts elicited can be classi-
fied, managed, and put in a position to be easily
understood and appreciated, because they are
forcibly and logically brought to bear. If you
once acquire the ability to concentrate the mind,
s0 as not to be diverted from the main question
or objectin view, you have made a long stride in
the right direction, and the vigorous use of indi-
viduality, comparison and causality will be pret-
ty certain to enable you to reach satisfactory and demonstra-
tive ones.

To assist yourselves very materially you need specially to
cultivate memory; and wo believe this can best be done by
the association of things and ideas. If you wish to retain
an idea, you have only to specify in your mind a familiar
iden, analogous in some particular to the one you wish to
remember; 80 all you have to do is to recall the familiar ides
and the new one immediately pops into your mind. A little
practice in this way will convince you of its utility, and re-
member the longer you practise a thorough analysis of the
subjects submitted to your investigation, the more speedy,
perfect and satisfactory will be your work. We believe,
therefore, that all high schools should have a professor
whose business shall be to teach pupils to think, and even
our common school law should require clementary instrue-
tion in the science of thinking.

o
-

COarbonic Acid Exhaled by Animals.

A German chemist has made a long series of careful ex-
periments to ascertain the quantity of carbonic acid given
off in respiration and perspiration by different animals
From among his most important conclusions printed in the
Journal of the Chemical Soci-
oly, we select o few which ap-
pear worth wider notice. In
proportion to their weight,
the largest quantity of car-
bonic acid is given off by
birds—mammals come nest—
and worms, amphibia, fishes,
and snails form another group
in which the excretion of ear
bonic acid 8 much smaller;
of these, worms give off
the most, and snails the least,
Those that live in water give
off more carbonic acld to the
air than they do to the water;
and young animals more thin
old ones.  Bxperiments with
colored light show that un:
der the groen and yellow more
earbonic acid 1 excreted than
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wares & Satsuma yase.” To decelve an educated Chinaman

ﬁnmmu properly spplied to pottery which is | with a vase of Europesn manufacture was a real triumph for

decorated on the surface by an enameling process after the | M. Collinot.

object Is made and partly baked. Themname bs derived from

Faouza, in Italy, where decorated pottery was made in the

sixteenth century; and although for a long time It was given,
in France, to porcelain and china, such use must be
considered erroncous. M. F. de Lasteyrio, in writing
on the subjoct, states that forty years ago hanlly any
one in France was acquainted with this beautiful ware,
Porcelain, which alone was used on the tables of tho
wealthy, enjoyed all the popularity; and falence was
hardly reckoned in the same category as its more re-
fined relative, and was found, chivfly in cheap winc
shops, ete., in tho form of plates and dishes of white
color coarsely ornamented with military and other sub-
Jects printed on the ware by a kind of lithographie pro-
cess, However, as tasto developed and specimens of old
pottery wore studied, it was found that the art of Palis-
sy and Lucea della Robbia was not without its uses,
and that those great men did not give their lives to
the perfection of processes mwerely for the enrichment
of the collections of curiosity seekers. Now faience
ware occuples the attention of the best manufacturers
of ceramic art objects; and in France, whore the re-
vival of taste is most marked, the enameled pottery pro-
cesses are being used in tho production of the finest
works of art.  But the details of the old processes were
not known; and the pottess had chiefly to depend on
the study of objects in muscums for the means of car-
ryingout their ideas. Soon, however, thoart made great
strides, and faience ware becamo common in the better
class of houses and was accessible to men of moderate
means.

Among the manufacturers and artists who brought
about this result were Count Adalbert de Beaumant,
a gentleman whose taste had been formed by study of
the art in the East, and M. Collinot, a potter who spent
many years in the study of enamels and in attempting
to rival the works of the old masters. Our engravings,
selected from the pages of La Nafure, show two speci-
mens from the a&élier of M. Collinot; and it may be in-
teresting to know how such superb vases, 8or 10 feet
in height, are produced, the enameled decorations
being in inalterable colors.

formation.

. -—
Freight Charges to the Fronch Exposition,
A special order of the French Miunister of Public Works

SATSUMA VASE IN FAIENCE WARE.

Whales on the California Const.
Last week, says o recent number of the Monterey Califor-
néan, our Portuguese fishermen killed a large fernale whale

of the Californis gray specics (rhachianectes glavcus) about

sixty feet in length, being some twenty-two feet larger than has

ever been killed hore before—the average of females killed

being about fortytwo feet. After cutting off the blub
ber, they found inside a nearly full-grown male oulf,
which measured eighteen foet from the end of its nose
to the tip of its tall, or fluke, as the whalers call it; the
circumference of the body at its center, nine feet; the
head about four feet in length; pectoral fins, three feet;
breadth of tail, three and s half foet; and it bad two
ridges on the lower jaw, When brought on shore it
still had three feet of the umbilical cord sttached 1o it
The whalebone on its upper jaw was soft and white;
the tongue, large and soft; the eyes, nearly full size,
about as large as & cow’s; and the skin was of a dark
brown, mottled white. It had po dorsal fin. The fe-
males, when with young, genemally keep off shore when
on their way down south, to bring them forth in the
warm waters of the bays of Lower Californis, where
they remain all winter and go north in the spring. The
females, when with calf, are dangerous, as they often
attack the boats of the whalers, The writer once saw
n boat cut completely in two by the flukes of one of
these whales, and it looked as if it had been chopped
in two by adull axe; and several of the men were
wounded. The term of gestation is about one year.
Formerly these marine monsters were 50 DUIMETOUs in
Monterey Bay that whalers would fill up lying at
anchor. Oftentimes they would be seen playing in the
surf and rolling the barnacles off of their sides and
backs on the sand beach—an odd way of seratching
themselves.

-

HMealth Improvements,

On this subject Dr. Richardson, F.R.S., has recently
delivered a lecture st the London Institution, in which
he gave further illustration of the high views he enter-
tains in regard to house sanitation. He considered that
for purposes of health the houses in Great Britain require
to be rebuilt, or remodeled, from Land’s End to the
Hebrides. Dr. Richardson entered into the history of

has lately been published, in which it is stated that all ob- | ventilation, from the time of Stepben Hales, in 1733, to the
The clay suited to the potter’s art has one of two origins: | jects for the Exposition of 1878 (except objects of art and | present day, and explained the different discoveries that had
it is either deposited by a decantation process or is a volcanic | valuables), will be transported by all French railway com- | been made in the various branches of science bearing on the

The first is either marl or fuller’s earth; and | panies for half the regular rates. The price, however, is in | health of towns, showing that, till these were understood

when baked, it possesses a rough surface to which the [no case to be reduced below the basis of § of a cent per ton | and appreciated, all modes of construction were of necessity

enamel adheres. If the ware is polished a little
too much, the enamel sooner or later chips off.
The clays of igneous origin, however, formed
from felspar, quartz, sand, ote., take the ennmel
by the fusibility of their surface and form with
it & homogeneous whole; but, unfortunately,
they are very difficult to work and to bake, and
the homogeneity will vary in different parts of the
same vase or other article. These difficulties
have to be overcome by mixing the clay so that
the enameled surface shull be uniform all over
when the ware is withdrawn from the oven; a
rather difficult problem, as it will be acknow-
ledged when it is remembered that the conditions
are never alike in two instances. But when the
proportions of the ingredients are once scttled,
and the vase is formed, it is conted with a prelim-
inary glaze of salt and sand, or frit, as it is
termed in the trade; and a first baking yields a
true biscuit ware, with u surface having an aflin-
ity for the enameling materinls with which it is
to be treated. But in mixing the clay, it must
be borne in mind that all oxides of iron must be
excluded, as their presence is fatal to the bril-
linney and purity of nearly all the enameling
colors. The forming of the vases is done by the
potter's wheel and by moulding, two methods
which are almost as old as the human race.

The ennmels in relief are sometimes apt, when
subjected to the intense heat of the furnace, to melt
and spread over the adjucent parts of the surface,
making the design appear smeary and devoid of
sharpness. The Egyptians and Chincse avoided
this by using a kind of eloisonnage process, the
term signifying * partitioned work.” It is ex-
tremely expensive, but gives great durability and
permanence to the ornamoentation, especinlly
when employed, as it frequently is, on metal,
Messrs. de Beaumont and Collinot used a simple
and rapid method of doing this work, which is
one of the most curious discoveries of the mod-
ern ceramie art,  The design is outlined on the
object with o brush dipped in o mixture of cop-
per and iron in fine powder, In the baking, the
metallic mixture oxidises, and forms hard lines
which prevent the overflow of the enameling material when
it beging to melt under the heat. A second and a third bak-
ing give the finish to the ware, and produce the glaze, which
is then uniform all over the object.

Of the two besutiful specimens illustrated, the first was
oxhibited at Vienna in 1873; and the Chinese Imperial Com-
missionor remarked: ““I thought that exhibitors were
allowed to show only their own productions; but here is a
Frenchman who does not hesitate to place among his own

ASSYRIAN VASE IN FAIENCE WARE.

per kilometer (0.6 mile). Objects of art, valuables, very
large articles, such as locomotives, cars, ete,, if they cannot
travel on French tracks, are subject to special rates, to be
ngreed upon.

e r—

A rixg efflorescence has beon removed from a stone
wall where the Rosendale cement was used, It contained
manganese, mognesia, aluming, iron, soda, and sulphuric,
carbonic, and gilicic acids,

imperfect.  He called attention to the influence
of water, dampness, light and darkness, ete. The
effects of light deserve special notice. Having
got from India some poison of the cobra, on ivory
points, he discovered that, on some of those which
had been exposed to the light in a glass bottle,
the poison had become inert; while on others that
had been wrapped in paper, in the same bottle,
the poison retained all its deadly activity. He
hence argued that, if sunlight exercised such
power on the poison of the cobra, it might by
analogy destroy the poison of smallpox, scarlet
fever, and typhoid. He considered that pure
air and water, freedom from damp, pure day-
light, and equal temperature were essential.  He
then entered into a variety of details of the re-
quired modifications of our present house archi-
tecture, foundations, closets, and other offices,
which may possibly be excellent if practicable.
From the amount of expense that would be in-
curred in erecting such model houses, we im-
agine that the worthy doctor would justly entitle
himself to the thanks of every architect and
builder, if not of the owners of such houses.

An Intelligent Watch,

Mark Twain bas been examining a curious
watch at a jeweler's in New Haven, Conn.,
which he deseribes as follows:

“T have examined tho wonderful wateh made
by M. Matile, and it comes nearer to being a
human being than any piece of mechanism 1
ever saw before. It knows considerable more
than the average voter, It knows the movements
of the moon and tells the day of the week, the
month, and will do this perpetually; it tells the
hour of the day, the minute, and the second, and
splits the seconds into the fifths and marks the
division by stop hands; having two stop hands, it
can take care of two mcehorses that start oncaf-
ter the other; it is a ropeater, wherein the voter
is suggosted againg musically chimes the hour,
the quarter, the half, the three quarter hour, and
also tho minutes that have passed of an uncom-
pleted quarter hour—so that o blind man can tell the time
of day by it to the exact minute,

““ Buch is this extraordinary watch, It ciphers to admira-
tion; I should think one could add another wheel and make
it rend and write; stillanother and make it talk; and I think
one might take out soveral of the wheels that are already in
it, and it would still bo n more intelligent citizen than some
that help to govern the country.  On the whale, T think it
i entitled to vote—that is, if its sex is the right kind."
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THE NEW SUN AND ITS DISAPPEARANCE,
The phenomenon of the appearance of a new star in th

heavens is rare enough to arouse the greatest intorest among
It is not merely

astronomers and other scientific persons,
an occurrence appalling in its mystery and mmmensity; bu

even in the minds of those accustomed to contemplate the
majesty of other worlds, it tends to arouse questions of the

gravest importance relative tothe physical and chemieal con
stitutions of the stars, and to the comparison of our own sur
with other far distant ones,

On November 24 lnst, M. Schmidt, Director of the Obser
vatory at Athons, Greece, at 5h. 41m. in the ovening, saw ¢
star of the third magnitude in the constellation Cygnus.  Nc
record of the existence of any such star was in existence

No such star was visible on November 20; but whether it
appeared on one of the intervening days betwoen that date
and the 24th, M. Schmidt cannot say, as cloudy weather had

then prevailed in Athens, The news
was at once telegraphed throughout
the world, and the astronomers watched
the new star gradually wane until, on
December 8, it was scarcely of the sixth
magnitude. The position of the star
is shown in Fig. 2, which we take from
La Nature,

By comparing the observations of the
discoverer, M. Schmidt, with those of M,
Prosper Heary, we find two important

facts: First, that within eight days the star diminished from
the third to the fifth magnitude; and secondly, that the color

changed from s marked yellow to a bluish green. On De
cember 2, svectroscopic observations at different observato
ries were made; and the general conclusion was that the

spectrum, being formed in large part of brilliant lines, was

that of an incandescent vapor or gns. On December 4, M,

Cornu obtained a very satisfactory observation, which en-
abled him to identify three lines as the lines C, F, and 434

of hvdrogen

line
lengths

famous line 1474 (Kirchofl's scale), observed in the solar co

; the other with a line of the chromo-

sphere
follows

“*The spectrum of the star is composed of a certain num-
ber of brilliant lines on a luminous background, completely
interrupted between the green and the indigo, so that at first

sight the spectrum seems to be in several detached parts (see |

Fig. 1) The brilliant lines, arranged in the order of
their brilliancy, are eight in number, with the following wave
lengths in millionths of millimeters: a, 661 (hydrogen, C, is
655), 4, 583 (between sodium D, 589, and chromosphere band,
587), y, 631 (corona band, 532), 2, 517 (identical with &, 517,
of magnesium), £, 500 (no correspondence), », 488 (hydrogen,
F, 486), 9, 451 (chromosphere band, 447), and ¢, 435 (hydro-
gen, 434)."

It thus appears that the light of this new star is ex-
actly the same in composition as that of the solar chro-
mosphere; and thus we are told that the new comer is
a sun, doubtless in general respects like our own, which
has met with some grest catastrophe whose cause we
cannot at present determine, but whose real nature is
unmistakable.

“Our sun," says Professor Proctor,
commenting on the phenomenon, *Is one nmong hun-
dreds of millions, each of which is probably, lik> it, the
center of a scheme of circling worlds. Each sun is
rushing along through space, with its train of worlds,
each bearing perhaps, like our earth, its living freight,
or more probably each, at some time or other of it ex-
Istence, becoming habitable for u longer or shorter pe-
riod. Thus the suns may be compaiv] to engines, each
dmwing along its well freighted train, Accidents among
these celostial engines seem | rtunately to be rare. A
few among the suns appear suddenly (that is in the
course of a few hundred vears which in celestial chro-
nometry amounts (0 & mere instant) to have lost a large
part of their energy, as though the supply of fuel had
somehow run short.  Mishans of that kind have not
attracted much attention. though manifestly It would
be a serious matter if our own sun were A;laltlllll\‘ Lo
lose three fourths of his ucal, as has happened w i!l; the
middle star of the Plow,

orb called 7, in the koel of the sar ship Argo
we hear of an accident of the contrary kind

~4 celestial engine whose energies have been ove rorought

that 4 sadden explosion has taken place, and the 1}

1o work steadily for the teain, have hlaze d forth to s dentrue
ton—we are impressed with the thought that this

nibly happen with our own

curious, and though they do not show clearly whothor we
are or are not exposed to the »

MAY s

sun The clreumstancos are very

vne kind of danger which has
overtaken the workds olre ling around those reme

are sufliciently suggestive

Now, & point to which T would eall special sttention
that all the elements of the catastr phe

if one may wO Aponk
which has befallen the remots

smin in the Bwan exints

nom
own sun. At times of marked disturbanes parts of aur

nn

surface show the lines of hydrogen bright Instead of dard
whndh mesns that the Nasmes of bydrogen over theo parts of (e
sun are hotter than the vlowin i f th in there. W

A fourth sppeared to him to correspond to
the line, D, of sodium, and another with the characteristic
, b, of magnesinm. Finslly, two lines, of which the wave
s are 531 and 451, appeared to coincide, one with the

M. Cornu's own account of his investigation is as

o winety-nine hundredths, as has
happened with the once wazing, but now searcely visible

But when | versally sdmitted,
- mun suddenly |
blazing out with more than & hundred tmes itsu sual splendor

res, meant

o suns, they

have all heard, ngain, how Tacchini and Secchi, in Italy, at
tributed some exceptionnlly hot weather we had o fow years
ago to outbursis of glowing magnesinm. And, lastly, oursun is
well supplied with that element, whatever it is, which gives

o

:
|[lh(‘ bright line of its corona during eclipses; for we now
know that the whole of the streaked and radiated corona oc-
cupying & region twenty times greater than the globe of the
| sun (which itself exceeds our earth one million two hundred
‘nml fifty thousand times in volume) belongs to the sun.
Again, though the sun has shone steadily for thousands of
.| years, yet, 8o far ns can be judged, the stars which, like this
one in the Swan, have burst out suddenly, blossoming into
flames of hydrogen, within which the star's heart core glows
with many hundred times its former heat, have also been for
ages shining steadily amid the star depths. We know that

1 |

the one which blazed out ten years ngo in the Northern
Crown was one of Argelander's list, a star of the tenth mag-

l

nitude, and that, after glowing with eight hundred times its
former brightness for a few days, it has resumed that feebler
luster.  We have every reason which analogy can furnish
for believing that the new star, which was not in Argelan-
| der's list, simply escaped record by him on account of its
faintness. It is now fast losing its suddenly acquired luster,
and is already invisible to the naked eye. It appenrs, there-
fore, that there is nothing in the long-continued steadfast-
ness of our sun as a source of light to assure us that he, too,
may not suddenly blaze forth with many hundre: times his
usual luster (the conflagration being originated, perchance,
by some comet unfortunately traveling too directly towards
him). Though he would probably cool down again to his
present condition in the course of a few weeks, no terrestrisl
observers would be alive at any rate to note the fact, though
the whole series of events might afford subject of interesting
speculation to the inhabitants of worlds circling round Sirius
or Arcturus. Fortunately we may legitimately reason that
the risk is small, seeing that among the millions of suns
{ which surround ours, within easy telescope distance, such
catastrophes occur only ten or twelve times per century.”
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A Noew Method ot Fireproof Construction,

We have repeatedly pointed out, says the London Building
News, the futility of relying on iron as afireproof material,
when used in construction in the form of girders or columns,
unless duly protected. Of course the most perfectly fireproof
structure would be one built entirely of bricks, but the im-
practicability of employing these materinls in sufficient

~THE NEW STAR IN THE CONSTELLATION CYGNUS,

Fig

masses Lo resist the immeonse thrust exercised by brick arches
‘ul any span, if required to ocarry any welght, has been uni.
Mesars, Evans and Swain, the patentoes
of n now system of fireproof construction, prefer to rely on
wood and plaster, and there s little doubt but that by the ju
dicious application of these two materinls o large amount of
resistance to the nction of fire muy be obtained, Captain
SBhaw some time ago conducted n serles of exporiments on
the fire-resisting qualities of a stout wooden post, which st

many people thinking whether, aftor sll, we had done well
o abandon the use of timber

In favor of east fron; while
common plaster, ns wo have moro than onoo had opportuni
tes of witnessing In groat conflagrations, is unequalled as o

protecting material

romaining intact whon wrought fron
into fragmentsa In the construction
fireproafl Nix Mos and Swain take
Jolstn of any uniform depth, gonerally 9

melts and stone
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Fig. 1.—SPECTRUM OF THE NEW STAR IN THE CONSTELLATION CYGNUS.

joists they place on the walls in the ordinary way, only, in-
stond of placing them, s is usual in constructing an ordj.
nary floor of wood jolsts and boards, with n space between
the joists, they are placed together without any inlcrvunlng
The ends of the joists are allowed to bear on the
walls in the usual way (only no plate is required), and the
last joist at each end of a series of joists is also allowed 1o
bear upon the walls, The sides of the joists are broughtinto
intimate contact by being bolted up close at intervals with
scrow bolts, or spiked together with strong spikes, or screwed
with ordinary screws, or nny other similar method; and the
result is a solid slab or floor of timber of the size of the
room, bearing on the walls on all four sides, of enormous
strength, and capable of bearing almost any weight that may
be put on it, and yet exerting no outward thrust upon the
walls,  After the floor has been thus constructed, the inven-

space

tors drive, at close intervals, into the under surface of the
floor forming the ceiling of the room
below, a number of flat-headed nails:
this forms a key for the plaster, and
the celling is then plastered in the or-
dinary way, with a good thick coat of
common plaster, care being taken to
use a rough plaster that will not shrink
and crack, rather than a hard and brit-
tle one. This coat of plaster wounld
resist an immense heat, until it be-
came calcined and red hot itself, but
even then the under surface of the wood becomes only
charred with the heat of the plaster, and its strength remains
unimpaired for a very long period. 1In addition to its other
advantages, it is noiseless in use, and in any room or build-
ing where it is applied as a floor the sound of feet is scarcely
heard, whilst in the rooms below the sounds made above are
unheard, the floor being practically sound-proof.

Under ordinary circumstances, it is only necessary to plane
off the top surface of the joists, no flooring boards or other
covering being required; but if the floor above is intended
for the storage of highly inflammable goods, such as oils,
spirits, varnishes, paraffin, ctc., the patentees recommend
that the upper surface of the floor should be floated with ce-
ment, or covered with stone or tiles, or some other similar
material; before the cement is laid, it is advisable to cover
the top surface of the joists with & thinlayer of loam and
sand, or fine concrete, to receive the cement. This will pre-
vent any cracking in the surface of the cement caused by
shrinkage, which might occur in the timber. As an addi-
tional precaution agsinst any shrinkage in the timber, caus-
ing an open joint, a wood tongue may be ictroduced between
the joists: but this, it is asserted, is not absolutely necessary,
ns, should any shrinkage occur at any time, and show a
gaping joint in the floor above, a little fine plaster or cement
run between the joists would effectually stop all draught,
and answer the same purpose as the tongue, and with very
much less cost; but of course, when the upper surface is
covered with cement or paving, neither precaution would be
required.

e — > ——
Rapld Transit In Paris,

The Paris Municipal Council has before it a scheme
prepared by the engineers of the city, after an inspec-
tion of the London Metropolitan and District Railways,
for the construction of underground railways in Paris
It is proposed by this scheme that there shall be two
main lines running cast and west, The first, starting
from the Vincennes Station, will pass under the Lyons
slation, the Chiteau d'Eau, the Halles, the Palais
Royal, the Bourse, the St. Lazare terminus of the West-
ern Railway, and terminate at Les Batignolles, The
second, starting from the Orleans terminus, will follow
the left bank of the Seine, and run beneath the whole
length of the Boulevard St. Germain, This lne will
also have a junction with the first by means of a mil-
way passing under the Seine and the Louvre, and ter-
minating at the Palais Royal. The first lino will also
have & branch from the Halles to the Northern and
Eastern milway stations. The central station of the
whole system, that of the Palais Royal, will be 23 feet
below the level of the pavement, and the approach to it
Wil be from the Galérie d'Orlenns, the buildings upon
the north mde of which will be utilized as booking
offices und waiting rooms. The total cost is estimated
at §81,800,000 for 17 miles, which gives an average of
£1,870,585 per mile.

- D i
Mumination by Refloction.

In our issue of June 10, 1870, we deseribed and illustrted
n system of Hlumination introduced in Italy by Signor Bale-
striorl, of Naples, nnd stated that {t was idention] with that
used in the locomotive head-light patented to Mossrs, Leo
& Baldwin, of Troy, N. Y., on July 18, 1871. We are now
In receipt of a long communieation from Signor Balestrieri,
stating that his invention was exhibited st the Maritime Ex-
pouition held at Nuples in the beginning of 1870, and citing
ovidence in support of bis clalm to the orlgination of the idea.
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- THE RESOURCES OF THE PACIFIO COAST,

Tho Pacific Coast States and Territories—namely, Califor-
“nin, Oregon, Novada, Colorado, Utah, New Mexico, Wash.
Jington, Montana, Iduho, Arizonn, and Wyoming—have an
“aggrogate area of 1,218,885 square miles, amounting toabout
“one third the total area of the United States, and equal to
that of China proper.  While Obina, however, contains over
four hundred million inhabitants, the total population of the
above States is but little over a million and a half.  Hence
thay are practically undeveloped, and their magnificent re-
gources lio comparatively idlo, inviting the industry and the
enterprise of the emigrant from the overcrowded East.  On
the southern borders of this great region, which extends for
1,600 miles along the shores of the Pacitic, ure found the olive,
the vine, the lemon, the mulberry, the cotton plant, and the
sugar oanc; further north, wheat and other cereals, with all
the fruits of the tempoerate zone, flourish; and still further
northward, the wheat and flax indigenous to cold latitudes
are encountered.  From an industrinl point of view, the area
may be divided into two sections, the mineral and the agri-
cnltural.  The purely pastoral districts are scattored over the
whole of it, from the Colorado to the Fraser river, and from
the borders of Nebraska to the Pacific.  The agricultural
districts are mainly found between the base of the Sierra
Novada chain and the ocean.  In Nevada, Utah, Colorado,
New Mexico, and Arizona, there are great tracts capable of
being rendered fertile by irrigation. The mineral section is
the largest of all, embracing three fourths of the territory
under consideration, and stretching eastward from the west-
ern foot hills of Dakota, Nebraska, Kansas, Indian Terri-
tory, and Texns. We have before us an annual review of
commereial and industrial progress in the Pacific States, pre-
pared by the San Francisco Journal of Commerce, From this
splendid piece of journalistic work, which covers eight huge
newspaper pages, we extract the faots on which this article
is based.

Taking first the agricultural products, it appears that there
are at least one hundred million acres of land suitable for the
culture of

WHEAT.

It is estimated that this territory is capable of producing,
when scientifically cultivated, yearly some 2,500,000,000
bushels of wheat, worth, at 50 cents per bushel, $1,250,000,-
000. The actual value of the wheat yield for 1876 was
but $£83,000,000. The wheat lands of the const are extensive
enough to supply a million farmers and their families each
‘with a 100 acre farm. Reckoning in workmen and their
families, the wheat lands can give employment in their culti-
vation to a population of 15,000,000; while, taking into ac-
count tradesmen, merchants, manufacturers, ete., they can
support fully 85,000,000 people, or a population equal to that
of France.
COTTON
culture is greatlyneglected. The production during the past
year was very small, and the cotton sold at the low rate of
14 cents per Ib. There are some 8,000,000 acres of good cot-
ton land in the territory under consideration, capable of
producing a crop worth $200,000,000 annually. In this con-
nection planters skilled in cotton cultivation are required, as
the plant, it is said, grows better in California and Arizona
than on the Atlantic coast.
There are few regions in the world better adapted to

THE VINE.
Some 80,000,000 of acres are peculiarly suited to the culture,
and these are capable of a yield worth $6,000,000,000 s year.
Vine growing offers the strongest inducements for immigra-
tion of the skilled laborers from the vineyards of France,
Germany, Switzerland, Italy, Portugal, and Spain. The

country needs their experience and intelligence; and, in re- |
The |

turn, it offers them homes and the means of fortune.
total area available for fruit culture is 50,000,000 acres, all
capable of being planted with orchards and orange, lemon,
and banana groves. At the same time all the fruits of the
temperate zone are cultivated with wonderful results; the
aggregate possible value of the fruit yield is §2,500,000,000
yearly.

There are favorable localitics for the cultivation of the
sugar cane and rice in quantities sufficient to supply the pop-
ulation of the region and their immediate neighbors,  Coffee
can be profitably grown in the southern part of Arizona.
Jute, hemp, and ramic may also be cultivated,

Turning now to the pastoral capacities of the territory, it
appears that over one third the whole area, or 250,000,000
acres, are suited in a high degree to

WOOL GROWING,
Even the Angora goat has been successfully raised; and it is

thought that the alpaca and the Thibet and cashmere goats |

can also be acclimated. It is estimated that 250,000,000 of
sheep can yearly be raised on the coast, producing wool
worth at its very lowest £180,000,000 annually,

One of the greatest sources of wealth of the Pacific coast
In the future will be its magnificent array of woodlands,
which are probably the finest in the world. The quantity of

LUMBER
contained g estimated at 4,000,000,000,000 of feet, worth at
the present mill price of lumber $40,000,000,000. There is
no species of lumber that may be required for any useful
Purpose that may not be found somewhere on the coast or
; while ornsmental woods of the finest kinds abound.
Lastly we have the mwinersl resources.  The principal
GOLD DEPORITS

Seientific Amervican,
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from the high mountain ranges; hence California, Colorado,
Idaho, and Montana, and the sides of the valleys in them,
adjacent to the great ranges, have become the chief
ources of gold. The western side of the Sucramento and
San Joaquin valleys have yieldedlittle, if any, of the precious
motal.  Most of the known superficiul deposits have been
worked out; but there are still vast beds, that are treated by
the hydraulic process, that will last for a score of years.
Besides these, there are the ancient river beds, one of which,
the Blue Lead, has been traced for hundreds of miles. The
present production of gold isabout $63,000,000 on the Pacific
Slope, of which Californis produces some $28,000,000. The
production of
SILVER

is principally confined to the States of Nevadna and Colorado
and the territories of Utah and New Mexico. The deposits
are practically inexhaustible, and their extent has never been
determined. The yield of the metal for 1876 was about
$50,000,000.

The quicksilver mines of California and Arizona have pro-
duced in 1876 between 60,000 and 70,000 flusks. They are
capable of yielding 120,000 flasks yearly, worth at the lowest
$3,600,000. Lead is found united with silver and in immense
quantities. The amount supplied to the United States from
the Pacific coast is about 8,000 tons yearly. Copper is mined
in small quantities now; but is present in large amounts,
and eventually will become an article of export,

COAL

is found in great abundance. That on the Pacific slope is
nearly all lignite. The great Rocky Mountain coal field
covers some 300,000 square miles; and there are other im-
mense deposits in or near the coast ranges. Iron exists in
large amounts in Oregon, the deposits having been traced for
a distance of 25 miles; the mines are yet to be developed.
The California and Nevada borax deposits are the most ex-
tensive in the world; and although they are of comparatively
recent discovery, they have already greatly affected the price
of the product. In Nevada, there are a mountain of rock
salt and illimitable soda deposits. There is also a fine de-
posit of tin, and extensive beds of antimony and manganese
in Nevada and Utah. The petroleum wells of southern Cali-
fornia are capable of yielding 20,000 barrels of oil per day,
or nearly as much as the present Pennsylvanian product.
Sulphur is also found in Nevada in large amounts, and is
shipped to San Francisco.

-t

The Scarlet Fever Epldemliec.

Scarlet fever is reported as being epidemic at present over
a large portion of the country, especially in the Western
States. In Chicago, the prevalence of the disease has excited
considerable alarm, and several meetings of the medical
faculty of the city have been held for the discussion of the
best modes for its prevention and cure. In Boston, also, the
disease is being closely watched by the health authorities of
the city, and they have issued very admirable instructions
for its avoidance and treatment, whiich will be found quoted
below.

Scarlet fever is highly contagious, and at the same time
exceedingly fatal; so that there should be no halfway meas-
ures taken to prevent its spread. Wherever the disease has
manifested itself, the utmost vigilance is imperative to pre-
vent clothing or other infected articles communicating the
malady to other persons, There is even danger of dissemi-
nating the poison by funerals, the Medical Record tells us;
and the same authority counsels the greatest care on the part
of physicianslest they themselves, coming from the bedsides
of patients, carry the disease tonon-infected houses. The pro-
tection of school children will also require great care; and
our contemporary strongly recommends that a thorough sys-
' tem of medical inspection be organized in our now crowdea
| public schools,

As a recent meeting in Chicago, the physicians discussed
{ at considerable length the valuo of belladonna as a specific
J for the malady. The daily use of this drug as a prophylactic
{against scarlatina is * emphatically recommended;” ** but,"
continues the resolntion passed, ““only in doses so attenuated
a8 not to produce visible effects upon the organism, and
alwaysunder the advice of the family physician.”  The other
resolutions agreed upon are ““that isolation is the next only
means that we know of to prevent the spread of the disease,
but we deprecate arbitrary interference with the rights of
families;” and “that we have evory reason to belleve that
such a course would reduce the frequenocy, the severity, and
the mortality of this disease, but will not wholly eradiente it,
nor do we know of any means that will,”
| The following is the Boston Bonrd of Health's elreular :
“Bearlet fever Is like smallpox in its power to spread rend.
ily from person to person, It is highly contaglous, The
|diuvmm ahows its first slgns in about one week after oxpos.
{ure, ns o general rule, and persons who escapo the illness
{during n fortnight after exposure may fool thomsolves safo
| from attuck. Scarlot fever, seavlnting, ennker, rash, and rash
[fever are names of one and the same dangerous disense.
When a ense of searlot fever occurs in uny family, the slok
person should be placed in a room apart srnm the other in-

| mates of the honse, and should be nursed as far as possible |

| by« one person only, The sick chamber shonld be well
warmed, exposed to sunlight, and well aired, Tta furniture
| should be such s will permit of cleansing without injury,
and all extra articles, such as window drupery and woollon
carpets, should be removed from the room durlng the wiok-

Visitors to an infected house should be warned of the pres-
ence of a dangerous disease therein, nnd children, especially,
ghould not be admitted. Onrecovery, the sick person ghould
not mingle with the well until the roughness of the skin,
due to the disease, shall have disappearcd, A month is con-
sidered an average period during which lsolation is needed.
The clothing, before being worn or used by the putient or
the nurse, should be cleansed by boiling for at least one
hour, or, if that cannot be done, by free and prolonged ex-
posure to out-door air and sunlight, The walls of the room
should be dry-rubbed, and the cloths used for the purpose
ghould be burned without previous shaking. The ceiling
ghould be scraped and whitened; the floor should be washed
with sonp and water, and carbolic acid may be added to the
water—one pint to three or four gallons, The infected
clothing should be cleansed by itself, and not sent to the
laundry. In case of death from scarlet fever, the funcral
services should be strictly private, and the corpse should not
be exposed to view. Because children are especially liable
to take and spread scarlet fever, and because schools afford
a free opportunity for this, the Board of Health has excluded
from school every child from any family in which a case of
the disease has occurred, and has decreed that the absence
shall continue four weeks from the beginning of the attack,
except in cases subject to the discre.ion of the Board, and
that the scholar, to be re-admitted to his schoolroom, must
have the certificate of a physician that the required time has
passed.”

As regards this last provision, in localities where authori-
ties do not promulgate similar instructions, parents will do
well to take the precautions noted; and after the disease has
shown itself in the family, the attendance of any of the
household at school, until the period stated has elapsed,
should be prevented.

l
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Chloroform and Dentistry.

| We have repeatedly noted accidents produced by the use
of chloroform in minor dental operations. A very sad case
recently occurred in Rahway, N. J., in which, by the im-
proper administration of the anwmsthetic, a robust, healthy
boy lost his life. The New York Medical Record, comment-
ing on the casualty, offers the following valuable sugges-
tions :

In regard to the use of chloroform in dentistry there is but
one opinion, namely, that it is always dangerous. Asa gen-
eral rule, it should never be administered at all for purposes
of tooth extraction. In the present state of professional
opinion upon the subject, the dentist who chooses to admin-
ister it, even in a special case, assumes a responsibility of
which he should not be ignorant. . So great is the prejudice
!against this anssthetic among leading dentists that many
{ will not allow it to be administered in their offices, even
| when the direct professional responsibility is assumed by an
| experienced physician.

Although the fact cannot be very well explained, chloroform
has taken more victims from the dentist’s chair than from
any other place. Indeed, it has gained its reputation as a
| dangerous article more in connection with simple tooth
| drawing than with any other operation, however zrave or
| formidable. A very good reason for the liability to acci-
dents is the erect position of the body of the patient while in
the operating chair. Taking this into account, authorities
are unanimous in advising that chloroform should never be
given except the patient is recumbent,

No surgeon cares to assume the responsibility of giving
' chloroform unless he knows that the stomach of the patient
| is empty, that the circulatory spparatus is in good condition,
(and the lungs free from disease, A previous inquiry into
these conditions is as much a part of the administration of
| any anmsthetic as in the placing of the napkin to the nose. It
| appears in the Rahway case that all these preliminaries were
[neglected.  The patient came into the office immediately
after having caten a hearty meal, and, without any questions
being asked, was at once placed in the operating chair. There
| was no loosening of waistband or shirt collar, no examina-
| tion of the chest—in fact, nothing was done except to order
the little fellow to take long and deep inspirations, while the
| napkin was held closely against the nose. The result could
“emlly have been foreseen. The overwhelming effects of
[ rapid anwsthesis and the crowding impediment of a full
| stomach, in the most unfavorable of all positions of the
body, did not invite death in vain,

The exnmination of the bodies of patients dying from the
effects of chloroform have not thus far given us any satisfac-
tory pathological explanation. The lesions have variod with
cach individunl ease, and have given rise to as many diffor-
ent theorles,  The careful and thorough examination of the
[body of the vietim of the Rahway tragedy still leaves the
{question an open one, It may be, howaver, that both
asphyxia and asthenin operated together in producing the
effects obsorved; but the procedence which should be given
to either Involves the discussion of some questions, for
| which, in the present state of pathology regarding deaths
| from ehloroform, we are not yot prepared.

e G .

Doath of the White Whale.
The white whalo at the New York Aquarium recontly
;«ll«\d. Ho was eaptured with mueh diffioulty off the coust of
Labrador, and has seormingly onjoyed good health during
his five months' sojourn in the aquarium tank.  Lately,
however, the experimont of giving him fresh 1nstond of salt
water wi tried, and the chungo disagreed with him, produ:

w6 and have been found iu the valleys of the rivers flowing [ness, The family should not mingle with other poople, | olug his death,
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Tus AerLicarions or Tk Pivsican. Foners. By Amidée
Guillemin. Translated from the French by Mrs. Nor-
man Locki\:er: Edited, with Notes, ete., by J. Norman
Lookver, E.R.S. [llustrated. Price $12.50. Now York |
city: Macmillan & Co,, 21 Astor Place. ‘
This work ts dovoted to the popular exposition of the practioal applics-
Hons of the lnws of physios | and the padlishers have left nothing undone,
in the way of exquisite ongraviogs (someo besutifully oolored), slegant
papor, binding, and printing, to make the volame thoroughly sttractive.
The Jator's work dlently done i the editor's, with the exeeption |
Of » fow oversights suoh as * Noro's " fountaln for * Hero's," with judgment

phenompna and laws of welght, acousties, light, heat, and magnoetism and
-t , the inf given boing broughl up Lo vory recent dates.
To readors who, not having had the advantages of a solentific edocation, |
dostre a good penarnl Mea of practioal physics, we can condially recommend
this work. It has fow technionlitios, goes over an immense Seld. and nex- |
Jocts pothing that ts tmportant ; and it is plainly and pleasantly written, It
s aspecially well adapted 10 meet the necls of young studenta of Sclence.
RecexT Anvaxces ix Pavsioan Sciexce. By Professor
P. G. Tait. Second Edition, revised. Price $2.50.
New York city: Macmillan & Co., 21 Astor Place. ‘
Tho lecturos of which this volume s composed were dellverod by Pro- |
fomor Tait before a number of professional men of Edinbungh, who wished |
10 obtain a notion of the chilef advancos made in natural philosophy since |
their student days. The presenst is the second edition of the work, and has
boea subjected to earefal revision. The volume is chiefly to be recom-

' the lato Charles Blachford Mans-
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Srientific American.

Josoph Donglas, MeConnellstown, Pa. ' This Invention relates to an im-
dovies for axtracting milroad apikes, It consists In a aliding ful-

crum armnged 1o rest upon the surface of the rail, provided with legs (o |

sad having upon its upper sarface graduated stops
ol part upon oue side and part upon the
tion with which a lever carrying a plvoted
the grapnel belng armnged o cluteh the
Is operated upon the different steps of
spike and working

provent it from turaing,
of Inctvasing clevations armang:
other of the plate, and in connee
grapoel is adapted to operato;
heads of the spike, while the lever
e stiding fulorim, beginning with the lowest near the
towan) the Kighost until the spiko ls extreted,

IMPROVED BOLDERING MACIHINE,

Poter Dillon and Johin Cloary, Sherbrooke, P. Q.—~The two plates com-
prising the body of tho can are bent (nto sultable ahape by a divided die,
Tho solder Is discharged through the hollow soldering tool as its valve
opens when (he bath of molten wolder moves forwand and the soldering
o0l passes over the side seam of the can,  The bottowm of the can s sol.
dered by a hollow tool when the can §s ralscd and rotated in sultable
manper,

IMPFROYVED PEG FLOAT.

Tighman P. Lippengood, St. Louls, Mo, “The cutter proper s recipro.
cated by & vibmting lever operated by a crank. The cutter Is raversible on
{ta bearing 10 adapt 1t to map snd romove the ends of the pegs both at tho
heol and (oo of & boot or shoe, It In seeured in elther position by means of
a spring cateh or locking device,

IMPROVED PUMP VALVE

Garret D, Wopper and Willlam ¥ Lanfkotter, SBacramento, Cal. ~The In-
vention conalsts in the valve stem, made rectangular in its lower part and
round In It upper part.  Across the Jower part of the valve box passes &
crombar, through which 1s formed a rectangular hole which receives the
valve stom.  Across the upper part of the box Is formed another crossbar,
po placed that the shoalder of the stem may strike it, and the upward
movement of the valve be thas limited,  Upon the stem is formed a second

and caro. Tho volume is divided (nto five books, repectively relating Lo | .y, o0)dor, against which tho valve is clamped by a not. By means of a bail |

_ e ——————
devices aro embodied which may be recommended to (e notles of apehf.
tects and sanitary englnoens,
IMPROVED VESTILATOR,

John Sandall, Jr,, St John, N, B.—This is s slmple ventiistor for

cars which works efficiontly without regard to the direction In whick
the car may be moving. It consists, essentially, of a came

laterally from the alde of the ear, with an opening on two sides, futo 5 [T
sagre which curves from the side (o the outer end.  The two passspes anite
with esch other a shott distance from the outlot, where there Is aleo the
outlet of an exit passage from the car. In this passage draft s estabiished
! by the air rushing through one of the side passages, and making s vaeunm
| In the middle passage from the car. At the junction of the passage is o
valve, which (s opened automatically to the advancing side, und closed (o
the other side, by the wind,

IMPROVED FROOESS FOR MAKING WOODEN SCOOPS,

Robert Rictundl, Belleville, Tll.—An ingenjous mode of turning scoops out
of o single piece of wood, The block s first turned In the form of & goblst
and then hollowed oat st (he scoop part.  The Inclined handle is cnt and
taurned from the smaller rear portion, and finally the edges of the scoop sre
finlsbied off.

———— BRRSEPEF—

NEW HOUSEHOLD INVENTIONS,

IMPROVED EASY CIAIR.

Henry Parker, Osaw ie, Kan., assignor to hlmself, Ammi A
and Frunk A. Lauter, of same place.—This improvement conslsts in
ing the back of the chalr to & supporting frame, and pivoting the
bottom, and foot pleces together, so that the back and foot pleces may
placed at any angle between a horizontal and vertical position, The
are attached in such o manner that the back and foot plece sre
parallel to the same line. The chair will doabtiess prove useful for
| tists and barbers, and also as an casy or invalid chair,

IMPROVED LAMP EXTINGUISHER.
Leonard H. Pilger, Philadelphia, Pa.—This consists of a fuleramed lever

I E]

¥

the valve can be lowered into, and ralsed from, its place by a hooked rod. o

IMPROVED NUT LOUK.
Fredicick Swingly, Bacyrus, O.—An Ingenfous device for preventing
bolts from working loose in milroad joints, and In other places where they
will be subjected to an intetmittent or continuous jarring. It consists in

the combination of two or more nuts with cach otaer, in such a way that |

the backwand movement of either will tend to move the other forward, cans-
ing them to wutually lock cach other,  This is one of the simplest Inven-
tions for the purposo that have come under our notice.

IMPROVED CAR COUPLING.

Hermann Wittmann, Manitowoe, Wis.—Accidents to brakemen while
coupling cars are among the most common on milroads. The present in-

mended on scoount of ity contalning a thoroughly ad dlaq on
the nature of energy, from Lhe time of Newton up to the very latest modern
rescarches ; the wholo belng explained and elucidated in a masterly manner. |
The chay on \{ fon of energy and transformation of heat into
work are excoptionally good jand we commeond them to the careful perusal
f all puginecrs who would be well gronnded (n the thooretionl part of their |
profi . The now ohaptor on force, added to this edition, we have
already reviewed in detall.

Messrs, Slote, Woodman & Co,, 119 and 121 Willlam street, New York
city, are the pablishers of Mark T'wain's new * sdhesive scrapbook.” Tho
erudite author, oxplatning his production, says: “ I'have Invented and pat-
ented & now scrap book, not to make money out of it, but to economize the
profanity of this country. You know that when the average man wants
to put something in his serap book ho can't find his pasto—then heo swears;
or if he finds It It |s dried s0 hard that it Is only it to cat~then ho swears; |
ifbe uses mucilage, It mingles with the ink, and next year ho can't read |
his serap—~the result is barrels and barrels of profanity. This canall be |
saved and devotod to other (rritating things, whers it will do moro realand |
Insting good, simply by substituting my self-pasting serap book for the old-
fushionod one." This is very true so long as the purohaser does not medi-
tato over the title of tho work : but If he does, and misled by the same tries
10 make the book adhere, he will miserably fall. The pages are excoodingly
sticky and the postage stamp paste is excellently put on. The work will
hold scraps with intense tenacity, and generally is commendable in all re-
spocts; but still there Is that subtle confusion in the title which might Jead
the unwary (o try to cause the volume to adbere to a wall or desk, and, on
falling, to make the cursory remarks which Mr. Twaln hates to see misap-
plisd. Price from §1.25t0 #3.50, nocording to binding.

Inventions Patentod In England by Americans,
From December 22, 1870, to January 15, 1877, Incluslve,

Bomen.—C. V. Lioyd, Decorah, Towa.
BOILER FURNACE, —A. F. Upton, Boston, Mass.
Boor, zTe.—L. R. Blake, Boston, Mass.
BRELcH-LoADING GUN.—C. H. Pond (of Bridgeport, Conn.), London, Eng.
Burrox Hove Sewen.—B. Romington & Sons, Iion, N. Y.
Can TRUCK —E. 1. Horsoy, Chilcago, 11
Coxrressing INGOTS. —D, MoCandless, Pittsburgh, Pa.
DRYING BONE-BLACK ~L. Colwell, New York city.
ENGRAVING MACHINE —~A, M. Watkins et al., Boston, Mass,
FASTENIXG BOOT SOLES, BT0.~G. V. Shefleld, Brooklyn, N. Y.
HORSESHOE NAIL, ¥T0.—J. M. Laughlin, Boston, Muas.
KXII1186 NEEDLE, —W, Corey, Manchoster, N. I,
MAKING BUrroxs.—0. Radcliffe, Newnrk, N. J.
MAKING FARINA, £70.—C. Morfit (of Baltimore, Md.), London, Bogland,
MAKING Hose.~J. V. D. Roed, Now York city.
MALT SYRUY, ¥10.~0. F. Boomer et al., Brooklyn, N. Y.
MULTIVLEX TELEGRALE G, B. Prescott, New York city,
OXYGEN Yo COMBUNTION .~0, Hornbostel, Now York oity.
Prow HAXDLE, ¥10.~W, H, Babeock, Windham, Conn.
PRrISTIXG PRess~1. L. G. Rioo of oL, Cambridge, Mass,
PuLLny.—A. Montgomery, New York oity.
REDUCING Ones, wro.~T, §, Blalr, Pittaburgh, Pa.
REMOVING BOrLEw Senimexr, 1, ¥, Strong, Brooklyn, N. Y.
ook DRILL.~W. Woaver, Phonixy o, Pu.
SArErY LaTon.—G. C. Botehiolly, Groenovillo, Conn.
RCHOOL DSk, ~W. Rose, Now York city,
BEWING MACHINE —8. W, Johnson, New York city.
BUUTTLE ~W. B, Whitohead of ., Lowell, Mass,
BEIRT ADIUSTER~A. §. Goar, Roston, Mass.
Ernixo Moton, ~L Soloman, Solomon's Istand, Md.
Breax Hearen.—J, Wileox, Now Haven, Conn,
MPONE DRESSI®G TOOL. ~J. Martnell, N. 1.
SIRAIGRTENING BARS, H10.~1). McCandlens, Pitta
TANLE COTLERY . ~W. Kocleston, Xow York oity. i
WANK BASIN, £T0.—A. (. Myurs, Now York clty,
WATOH CAng BIIING,~J, Britton, San Franclseo, Cal

erent amr{mu 'aua ,ﬁo_rtrirq;uf znlcuts.» k

NEW MECHANIOAL AND ENGINEERING xxm'non: :

IMFROVED BALE 11K,

Poter Harden, Tow York elty.~The free end of the
& 2 band Ia colled upon
lue:.by oeans of a turning ey or otler suftable dovioo, and the coll h«;:nu
on mdwf #ide of the alotted bueklo, It scrves to hold (by friction) the
otlier of the bapd which (s 100pod aronnd the buokle, but not riveted.

jon alts to prevent these in great measnre by improving the common
draw-heads #0 that the link may be readily and conveniently guided to the
opposite draw-head by the brak without danger of injury to the hand.
The Invention consiatx of a dmw-head with a swing bar, pivoted to screw
pins at both sides, near the lower part of the same. The swing bar is bent
of one plece of rod fron, with slde extensi The pend. position of
tho swing bar, when th * cars are coupled, provents any damage to the same,
os it In entirely out of the way.

IMPROVED MACHINE FOR FORMING SHEET METAL TUBES.

Abner O, Goodell, Salem, Masx, assignor to Mortimer M. Camp and
John E. Scarles, Jr., New Haven, Coun.—This consists of an endless belt
of suitable strength, that is revolved by a driving roller mounted in a slid-
ing carriage, and applied to a detachable tube-forming mandrel by top and
bottom stretehing rolls, Thoe sheet metal blank fs fed to the mandrel by
being introduced belween it and the bolt, and formed by Inpping around
the samo, The tabesarce thus formed of any roquired length and thicknoss,
ox rapldly s tho blanks may be fed and the tubes removed.

IMIPROVED PRESS FOR TOBACCO AND OTHER ARTICLES,

William H. Malone, Farmington, Ky.—This is a strong yet simple and
Inexpensiye pross, t d subtantially as follows: A lever s plvoted
In one of tho upright ends of the frame, and moves in a slot In the opposite
end of the fmme.  The said elot has ratchet racks, which are engaged by
pawls attached to the end of the lever. There is also a lever which Is ful-
crumed In the sald frame, and carries a ratchet bar that engages with, and
moves, the first mentioned lever; and there is a device for raising the main
lever aftor the bale has been pressed,

DMPROVED BOILER.

Robert Excell, Chicago, TIL.—This s a tubnlar eaddle boiler for heating
greenhouses and for other purposes, It conslsts of a semicircular boiler
with longitudinal flues arranged therein, In connection with a latoral fire-
back at the bottom, and a lateral circulator at the top part of the boiler,
between which the fire passes from the fireplace back to the flues. Tho
boller communicates by top-flow tnbes above the circulator and return tubes
at diagonal onds with the heating tubes, The heat of the fire is first exorted
on the front section of the boller, next on the circulator and generator,
then on the rear part of the boiler, and finally by the passage through the
flues, ntilizing thereby quite fully the heating capacity of the fire.

INMPROVED SBEWING MACHINE,

Lyman Robinson, Matteawan, N, Y.—The object here is to adapt a :;w-
Ing machine for sewing on the binding of "the brims of stiff hats, which,
up to this time, havo been sowed by hand.  The needle and the prosser-
foot project outwand from the head in which the bar works, to allow room
for turning the crown of the hat over toward the head. In this way the
needlo and presser-foot can work on the upper side of the brim along tho
sldes, which are earved up toward the crown.

o

NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS.

IMPROVED VEHNIOLE SPRING.

Willism W, Sayers, Harrodsburgh, Ky.—The object of this invention is
to provide for buggies, top earriages, or other light vehicles, a spring which
shall be superior (n point of elasticity, lightness, strength, and dumbility,
and also adapted to provent rocking motion of the body of the vehicle, The
Invention relates chiefy to the use of end crosssprings, which are con-
neoted with the hrackets or seroll springs that support the slde springs of
tho body,

IMPROVED OOMBINED POLE AND SHAPT.

Willinm ¥, Hiteshow, Pora, Tod.~This (s o contrivance of tho shafts and
thelr cannoeoting dovices whereby they may bo readily shifted Into suitable

“ | position for forming s pole for two horsos. The shafts are pivoted to

braces, #o that they may be swing around to the center for use ax & pole,
or to the side, The shafts are connocted at the outer ends, when used as &
pole, by & molal polnt which has a kind of double elamp socket that wlips
on the ends, and fastens by nn ecoentrie rlug, or othor device. The shafts
aro also connected togethor In this position by n plate,

INFROVED METHOD OF VENTILATING BUILDINGS,

Thuw, both endas of the band are locked by the coll, The band car

o ban bo dra
very tight, and all wlack taken up, so thit Dse bale Is held rlmzlrt:mlv:::
place of being allowed (0 expand #0 #0on a rleassd from the pross, aa
usual heretofore,

John ¥, Camoron, South Brooklyn, assignor to Ellzabath W, M, Cam-
| tron, Neooklyn, N. Y.The lmpure alr that rises to the top of the room

passos throngh plates and sponts (nto & wpace betwoon true and false colle
Ings, and thenee Into the cavitles of the cornlees nnd ot through the
pipos, the rpouts preventing Its return 0o the room, A number of now

.| iable to become

and alide rod at the under side of the burner.  The lever extends halos ‘ha

| filling the lamp neglects to extinguish the flame before unscrewing the
burner. It thus forms a good preventive against accident.

IMPROVED WEATHER STRIF.

David 0. Hink, Maryville, Mo.—Thix I a new weather strip for ootside
| doors that adjusts itsclf In automatic manner on the sill, so as to give pro-
tection against the entrance of moistare in stormy weather. A drop with
| a raised roand knuckle is attached to a bed picce, and spplied at suitable
| distance from the bottom edge of the door. The bed picce hasa concave
| groove and is »0 constructed as to form a projecting lp, in which the
| kmuckles of the drop swing, belng held in position by means of hinges em-
bedded in the knuckle-joint, thus forming a continuous knuckie hinge.

IMPPROVED GAS LIGHTER.

Eddy T. Thomas, Boston, Mass.—This is an excesdingly ingenioas device
which automatically turns on, ignites, and extinguishes the gas at any de-
sired hours. It consists of a clockwork traln armanged In connection with
a dial, the latter spaced off for 24 hoars. By this dial the mechani=m may
be adjusted in accordance with the hours when it fs desired to light and
extinguish the gas. The spparatns when set in motion, at the regaiated
time turns on the gas, and remorings match from s receptacie, lightsit, and
lgnites the gas, smmay,ummmumupﬂ.m
dovice may be moved and set once a week to the required time.

IMPROVED WASHING MACHINE.

Joseph O. Beauperland, Fall River, Mass.—Tho novel feature in IHI!
vleahamMeqﬂndu.hﬂngWMhﬂWm}n__ ﬁpul
concavities of which octagonal rollers are sustained, boing journaled in the
cylinder heads. Clothes and & quantity of hot or cold water are introduced
through the doors in the covering and in the Mumw
by closing and fastening the doors. The cylinder Is then rotated, and the
by constantly falling toward the lower portion of the cylinder over clothes,
the roller, soon become cleansed. .

IMPROVED WEATHER STRIP.

Jesso Chandler, Warsaw, TIL.—A timely invention W as ean:
for excluding cold and rain from windows and doors. Itcousists of a strip
of metal or wood, which is movably attached to thodonrh:ihs staples,
and is of such Jength as to fit loosely between the jambs of the door. It s
placed in a rabbet at the lower edge of the door, and is of sufficient width
to drop into the rabbet in the threshiold when the door is closed. On open

ing the door the strip strikes
gages the catch, by which it is retained until
allowed to fall into the rabbet in the door sill.

et O > -

attached to o rod upon the inside. b

Tors

A small outside hopper, with opening near
that may pass out with the cob back Into
of the fnvention Ix that the eylinder enlarges as tho cob
comes strippod of 1t corn. ¥ B S
IMPROVED PLOW.
Samnel Huber, Danville, Pa,—In arder to fasten
plow without bolts, this inventor attaches th

mothod
the surface of the sharo may be smooth
hreaking the share by tightening the bolts
aceldentally

v T




‘Hyait & Co.'s Varnishes and Japans, as to price, color,
others Fuetory, Nowark,

Yacht and Staticnary Engines, 2 o 0 EL P. The bost
Lightning Serew Plates. A perfect thresd at one cut
adjustable for wear. Frasse & Co., &2 Chatham St., N.Y.
- Wire Needle Pointer, W. Crabb, Newark, N. J.
The largest and most successful mannfs, use Blake's
Belt Studs. Greene, Tweed & Co., 1S Park Place, N. Y.
Power & Foot Presses, Ferracute Co., Bridgeton, N. J.

F. C. Beach & Co., makers of the Tom Thumb Tele-
graph and other electrical machines have removed to 530
Water St N. Y.

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

Water, Gos, and Steam Pipe, Wroaght Iron.  Send for
prices. Talloy, Farrell & Co., Pittsburgh, Pa.

Dismond Tools—J. Dickinson, 64 Naseau St, N. Y.
E. Lyon, £0 Gmnd St., N. Y.

Solld Bumery Vuleanite Whoels—The Solid Original
Emery Whoo! — other kinda imitations and inferior.
Caution.~Our namo is stampoed in full on oll our bost
Standard Nolting, Packing, and Hose. Duy that only.
The best s the cheapest. Now York Belting and Pack-
ing Company, 7 and 35 Park Row, Now York.

Steel Castings from one 1b, to five thousand by, In-
valuable for strength and durmbility. Circulars free.
Pittatiurgh Stool Casting Co,, PMittaburgh, "a,

M. Shaw, Manufacturer of Insulated Wire for galvanic
and tolegraph purposes, &o., 200 W, 2ith 8t., N, Y.

Shingle, Heading, and Stave Machine. Seo advertise-
mont of Trevor & Co,, Lookport, N, Y.

For Solid Wrought iron Beama, etc., soe advertise-
mont. Addross Unlon Lron Mills, Pittsburgh, Pa., for
lithograph, ote.

Articlos lu Light Metal Work, Fino Castings in Brass,
Malleable Iron, &e., Japanning, Tinning, Galvanizing.
Welles Spocialty Works, Chilengo, 1L

Emery Grinders, Bmery Wheels, Best and Cheapost.
Awardod Medal and Diploma by Contennial Commission,
Addross Amaerioan Twist Drill Co., Woonsocket, R. 1,

Patent Scroll and Band Saws, best and cheapost in
use. Cordesman, ¥gan & Co,, Cinolnnatt, Ollo,

To Clean Boller Tobes—Use Natlonal Steel Tube
Cleanor, tetporod and strong, Chalmers Spence Co. N Y.

Sclentific American, 31 vols. (2 to 35) for sale cheap.
J. D Rioo, 8 Haco Bt., Philadelphis.

Moro than Tun Thoosand Crank Shafts mado by

o i tors were answored on p, 01, vol, 30.—A, B, will
ar thMMuInWMM paper on p.

e Scientific Jmevican,

(B) J. N, A, nulew: Ta there any Intrument
or contrdvance to reglater the changos of temperatoro?
s A, In o Unlted States signal service observatories, ad
154, vol. 80.—G. L. W, will find an excellent reelpe 10 | vantage le taken of the expandon and contractlon of
dried yeast on p, 204, vol, 8.—J. . B, wil find 00 p. | vory lone wires of brass, zdne, and lron; and of the un-
200, vol, 30, & recipo for comant for fantenlg lathor 1 | squal expannion of thin bands of brass and uteol, which
rubber P, T. will find womothing on maklng sUPer- | onises o compounid bar of these metals to curvo by i
phosphate of lime from bones on p, K, vol. 88, —1% 1 AL | yight change of (emperatare,  Some of (hose latter aro
will find an article on labricants for drilling 1roo, beass | (g the form of large springs.  Besidos theve, tho old
ete,, on P43, vol. 38, W, A, J1 will find directions for | ohotametrio mothod Is still in nse at some stations. In

‘-.‘_M‘-M-Waﬂw. Trow, querlos ns

making mbber hand stamps on . 908, vol, B.—L. M. C. | thiy (ho light s consed to pass into n dark bax, over |

shoakl repalr his rabber boots with rubber coment made ',m,wp“ the celumn of morcury In an ordinary ther-
according to the reelpo on p. 308, vol, 80.~W. R R. | mometer, whore It leaves a micond on & moving #lip of
should apply to the Massachusotta Institute of Teohnol- | photoumphilo paper. None of these Instruments aro in

ogy, Boylston street, Boston, 8, L. M, ahonld abetaln
from using halr dyes; but a vely harmless ono

comparntl
is described on p. 138, vol. 97.—A. F. G. Is Informed that |

'we know nothing of the toughenad glas of which he
speakan T, W. W. will find directions for making

. | cheap toloscopes on p. 186, vol. 30.—8. R. 8, can blue

watch springs or other steel gooda by following the in-
stroctions on p. 123, vol, AL—R, D, 1L should thin his
shoe polish by adding more Ink.—J. M, & Co. should
read our article on p. 241, vol. 55 and they will find that
0o decision as to the rospective merits of exhibits was
made by the Centenutal Judges.—A. B, W, will find di-
rections for soldering all metals on p. 251, vol, 8. Wo
cannot answer his quostion wa (o brick, ax wo do not
know the naturo of the clays.—H. A. L. will find dircc-
tions for galvanizing fron castings on p. 346, vol, 81,—8,
‘will find a recipe for waterproodlng paper on p, 17, vol. 53,
—J. L.T. will ficd on p. 34, vol. 32, directions for mak-
ing salicylic acl).—E. E. K. can make his lightaing rod
of cither fron or copper.  Sce p, 77, vol. 8, Copper s
a better conductor than fron,—0. A, H. will find direc-
tions for ynlcanizing rubbor on p. 878, vol. 88D, . C.
cannot calculate horse power of an engine unloss he
knows the mean steam prossure in the cylinder and the
piston spoed, as well as the dimensions of the eylinder.
Seep, 33, vol.33.—J. I, B, will find a recipe for a il
ver-plating fluid, for use without a battery, on p. 408,
vol. 32, To bleach boeswax, see p. 290, vol. 81, For a
varnish for polished brass, seo p. 310, vol, 38.—P. P, H.
will find directions for straightening wire on p, 299, vol.
34—V, A. S. will find directions for making a cheap bat-
tery on p. 43, vol. 35.—T. P. H. will find an answer to
his question as to molding rubber on p, 98, vol, 35—
W. W. should study the lessons on mechanical drawing
published in the ScExTIF0 AMENICAN SUPTLEXENT.—
E. J. B. will find directions fcr painting

for magic lanterns on p. 530, vol. 85 —-A. H. B, C.F. P,
T.W..C.ER,CHS CMW, FB ALRL,
S.M.H. N,, F. H., and others, who ask us to recom-
mend books on industrial and scientific subjects, should
sddress the booksellers who advertise {n our columns,
all of whom are trustworthy firms, for catalogues.

(1) W. E. L. asks: 1. Which is the most
cconomical to heat a dry house with, hot alr or steam?
Our boiler has capacity to supply steam for a fifteen
horse engine, but our engine is but two horse power.
A. If you have the appliances, steam will be best for
you touse. Enclose a Jow coll of pipe in the drying
room, and sdmit cold alr below it; have registers in the
floor for the alr to escape, and conduct it to & flue bulit
against or around your chimney; this will Insure a cir-
colation, 2. How large a dry bouse can we heat with
steam from this boiler, without robbing the engine? AL
This you had better prove by experiment, as so much
depends upon conditions,

@) C. M. F. asks: What shall T use in 6il-
ing the grooves in a ceiling o as to make it smooth
enough for wall paper? A, The usual courso Is to paste
narrow strips of thin cloth over the jolnts,

(3) 8. K. S. asks: How can I easily ascer-
tain which of several sugars containg most saccharine
matter? A. The amount of ssecharine matter in & given
quantity of raw sugar s determined now, almost excla.
sively, by means of an fnstrument called a saccharime.
ter. If a beam of polarized light be 1 to traverso

| the market,
| In stenm used a4 & motoe at as low temperature as 212
bt A, No,

(1) A. W. asks: Is it possible that an ico
boatcan travel fastor than the windt A, Yes, On
snooth lee, the wind blowing with a veloelty of fifteen
miles an hour, n firstelass fce boat may bo sailed sixty
miles an hour, or three times faster than the wind,

(8) J. L. asks: T am in charge of two boil-
erw, 10 feot x 30 feet, with 54 tubes of 31§ inches diame-
ter, The bollers are suspended at each end by a col
umn, They have beon two years in use, using one at a
time, Tho bollers leak on top of the fire; we had a
holler maker canlk them, but in a short time they were
leaking. A friend proposes 1o have belts turned to fit
and take the place of the rivets (some of the leaks take
In 15 rivets). T say the nuts coming in contact with the
samo will burn, and be dangeroas, Which is the better
plan? A, The bolts and nuts wonld answer and wonlkd
not burn; but to ream out the rivet holes and put in new
rivots would probably be the best plan,

my efforts to produce the firstclass waterproof blacking,
directions for making which are given in your number
of Septoraber 9, 15762 I have followed the instroctions
as carefully a« possible—both by the aid of bheat and
without It—TI have also varied the proportions of the
Ingredients given, and all without success; and as Iam
most anxious to attain my object, Iahall be thankfzl for
any help yoa will kindly afford me. A. The following
are the materials and method employed In the manufac-
ture of an excellent blacking, and oue which we can
vouch. Dissolve 18 ozs. caoutchouc in @ Ibse. hot mpe-
socd oil by constant stirring. Add to this 60 Ibs. finest
fvory black and 40 Ibs, molasses, with 1 Ib. finely ground
gum anbic previously dissoived In 20 galions vinegsr,
No, 24; the whole to be triturated in a paint mill until
smooth. Then add, in small successive quantities, 12
1bs. commercial ol of vitriol with constant stirring for
half an bour, Repeat this half hour daily stirring for2
woeks, add 3 Ibs, gum arabic in very fine powder, and
| continue the daily stirring, as before, for 2 weeks Jonger,
| 1t 4s then ready for use. Care should be taken to svoid
Joss of the solvent by evaporation. For blacking in
paste, use only 12 gallons vinegar. A good blacking is
also made by mixing 3 ozs. ivory black, 2 ozs. molasses,
s tablespoonful sweet oll, 1 oz, oil of vitriol, 1 oz. gum
asmbic dissolved in water, and 1 pint vinegar.

‘Will you give me directions for preparing a firstclass
oil for watches? It should be free from gummy matter,
and should neither freeze nor act upon metals, and yet
! have lobricating power. A. For delicate machinery
}pureollnnuhhgnmllm. For this purpose glycer-
| in hax also lately been employed, sod mixtures of gly~
| cerin with sperm and olive olls.  Ono of the best watch
| olls now in use is preparcd from finest sperm ofl. We
| are not, however, in possession of sufficient information
concerning the precise method pursued in its prodoc-
’don to warrant us in formulating a recipe for its propa.
| ration,

, (10) M. J. says: We have built a tank bouse
| about 40 feet high and 15 feet square at the base, and 12

| foet square under the caves. The tank s in the top |

| story of a bullding; It s 10 x 10 x § feot, and it leaks,

asolution of the sugar, and is examined by o thin plateof | We made the tank out of 14§ inch matehed fooring

the mineral selenite, the solution will bo found to have |
cansod arotation of the boam towards the right. A
sugar solution of 61 cubic fnches (34 fudd ozs), con-
taining 231°5 grains of sugar, turns the ray of polarized
light, of 788 inches length, 20° to the right; with twice |
the amount of sugar, 40°, ete, The scale is generally |
gradoated to read p ages directly. Onvnllhclm(!
chemical toats is the following: Dissolve 617732 grains of |
sulphate of copper in 2400 grains of distilled water and
add 5714 ounces of neatral tartrate of potash in = litle
water, and 134 pints of eanstic soda oy of specific grav-
ity 12, ‘The solation should then be diluted (with dis-
tilled water) to 22433 pints at 60" Fah.; and 31855 oes, |

Chestor Blowl Castings Co., now running; § yoars' con-
slant uso prove thom stronger and wmore durable than
wrought tron.  Seo advertisement, pago 10,

Skinner Portable Engine Improved, 212 to WH. P
Skinner & Wood, Erie, Pa.

= <

J. M. will find on p. 17, vol. 30, an article
on the examination of englusors, —J. M. P.' theory of
the chord of an are, to decide the area of a olrele, Is cor-
rect., Can be find the angle or number of degroes Iu the
are?—M. N. will find directions for fsstening sheet rub- |
ber to metal on p. 101, vol, 34 He shoald use marine
glue If ho wants & waterproof cement. Seo p. 43, vol. |
B2, will find dievetions for polishing wood In tho |

6 inchos wide; the Joints were well tarred, bat it was no

| good, S0 wo lald another layer of common flooring In.

wide of the 13 Inch layer or outside body of the tank,
and uwsed white lead oa the joluts throughoat, and had
the floor coated with tar; bat It still leaks, and a new
difculty has presented Itself In that the water which
comes from the tank tastos very strongly of tar. How
can | stop the leaking of this square tank  without using
any polsonous substance, as all the water nsed for cull-
nary purposes and drinking comes throggh this tank?
A. You would have done betier to have made a circnlar
tank secured with irom hoops, the tank Incressing in
wlzo towands the bottom, Your surest remedy now Is to

of this solution corresponds to 77717 gralne of dextrose | lne your present tank with sheet lead, properly put In

or 7891 dry sugar. The sugar solution (of known
strength) is added to a sufficlent quantity of the reagent |
snd bolled for a fow minutes in & glass fask, The sugar |
reduces the copper to protoxide, which is removed from
the solution by filtration, and welghed,

() HLN. R, saya: I have set up n loom for
rag carpet weaving, and have on hand a quantity of un.
bloached cotton warping which 1 wish to dye red or
green. Wil you oblige by giving some rough, ready,

| and cheap way of dyelog with the above oolom? A,

The anlline colors are the brightest and Jeast trouble-
some o haudle, With these, for the most part, wool re
quires no mordant, Cotton goods requin to be mor
danted with tannie acld In alcobol or by animaliaing
the fibers with albumen.  You can purchase those dyos,
together with the proper mondants already propared,
with lnstractions for use from any Jdraggist,

®) E. J. F. asks: 1.

What is the best pre-

by a plumber,

(1) G. M. G. says: 1 wish to make a cir-
cular saw armngoment to ran by treadle or foot power.,
I 1 pat a fly whee! on large enough, can it not be made
to run all right? The saw s 8 inches in diameter; what
miust be the sles of the iy wheel? A, Use a 3 Inch pul-
loy and a 3 foot driving wheel with a heavy rim,  If you
Intend ualng the saw for sawing short stuff or for croes
cutting, a balance wheol on the saw mandrel will sesiet,
as the power stored up In the balance wheel will carry
the saw through » short eat.—J, B. B, of Pa.

(12) J. 3 G, sayw: 1 I 1 pump 180 1hs. of

falr 1nto s boller 30 Inches In diamoter and 9 feet long,

inthe evening, will T have the same prossare In the
moming? A, If the temporature of the alr is unchanged,
the prossure will imaln constant, In this case, If the
alr heeotmes heated, the pressure will Inerense; If cooled,
(e prossire will fall. 2 Is 150 1be, of alr equal to 150

() M. P. asks: Where can 1 have failed in |

Inthe on p. 139, vol. 35.-G. B. will find directions for ‘\ paration for promoting the vigor of human bhale, and
preserving oatarsl Bowers on p. 204, vol. 28T, W, will | what will prevent its taring geay prematurely? A, See
And dircotions for putting & polish on starched goods on | p. 50, vol, 35 2. What ls the best mothod of restoring
P 218, vol, M~P. L. L will find an p. 91, vol. 35, an an- | the color to faded switches of humsn halr without ro-
awer Whis quostion as to warine glue. ~W, H. P, will | sorting (o the use of halr dyes which contaln polsonous
find direetions for nickelplating (ron on p. 236, vol. 33, | jogredients? A, The natural color cannot bo restored
For galvanizing fron, see p, 304, vol. 3L—D. H, will find | in such halr except by the use of dyes. Wash the halr
» description of 8 pantagrsph oo p. 179, vol. 84 -0, J. 8. | tharoughly with soap and water, and dye with the anl-
will find & recipe for & black walnut staln on p, 90, vol. | line colors, which may be parchased already propared,
82 Vor polishing boxwood, soe p. 315, vol. 3.8, L.M. | and sccompanied with Instructions, from sny draggist,
will find on p. 590, vol. 96, directions for making an woli- | Do not use these dyes except on looso balr.  In gener!

an hamp, K will find on p, 340, vol, 34, a description of | we cannot reeommend the uss of halr dyes under any ;

the fastest tralns 0o rallways.—J. 4. will find on p, 108, | cond'thonn

e, of stonm, and bs expanslon of air joss than that of
slenn? A Thore b ot mach difforeties hotween the
expansion of sir and stesm, for constant temperatare
but where there (s no gain or loss of heat, the diference |
s considerable, A Has any one lnvented an aie Jooo
motlve? A, There have been quite & number of coms |
Prossed alr ongloes invented, I your devieo (s an ime
provement over othore, (L may be worth your while (o
bring it ta the notieo of the publie,

(13 W Lo M. says: T have 8 osolllating en.
gines 10 Inchos stroke by 8§ Inches Jlameter. [ wish to
| Tun them 20 revolutions per minnte, with 45 the. pr oo

107

urs, How large a tubular boller will I nood?  How
much witer will be evaporated per honr st that speod and
pressure? A, Tt would be best o make some experl.
| ments with one of the engines before bullding the boller.
| But If this cannot eonsstently be done, it may be well
o dosign a bedlor capable of ovaporating 24 cublo foet
of water per hour,  You may allow from 30 to 45 square
foot of heating for enoh cuble foot of water (o be evapo-
mied per hour.

(14) 8. W. asks: Can you give me a meth-
od of rendering soap fal, 5o as to got the grease free
from water? A. The fat Is heated, not bolled, in a vat
(see article on p, 22, vol. 35) with dilute ofl of vitriol for
somo hours, which treatment separates the fat com-
plotely from the scrap, snd it, being lighter than the
plekio, rises to the surface, where it i allowed to stand
fora short time, molten, until the water s eliminated by
its superior gravity. By this method the water may be
completely separated withoat difficaity,

(15) J. E. W. says: 1 have a piece of land
of 100 acres, and 1 cannot get water by digzing welle
1 have a spring of very best water at the base of a hill
which affords 12 or more gallons a minate. I want to
force the water 100 feet high into a large tank 1,000feet
from spring, and Jet half the water Into this tank and
the other half 80 feet higher to the top of hill, to another
tank b0 feet from first tank, making In all 1500 feet
from spring. Which would be the best, windmills or
stoam power, to pump the water? A. We judge from
lywrrmnku that a windmill would answer your par-
powe very well; and we advise you to adopt it in prefer-
ence to the steam pump,

(16) R. B. G. says: In the SciexTiFic
Axsacax of September 80, 1876, I notice a problem
glvenby C. D, 8, to find the radius of & eircle, the chord
and versed sine being given. The formula given imer-
roncous. When using the square of 1 and dividing by
|1, you do not materially change the result. But take
any other number than 1 for the versed wsine, and yoa
will readlly perceive tho catch in your formula., I2C,
D. 8. will use the following old formula be will be al
ways right. Thus: Chord = 6 Inches, versed sine 27,

Then: 2rad. = i).,

V.8.
us 2%/, Your formula gives:

2
(5)+v.82
XV 8
stated. Rad. — 4/rad.’ — semi-chord® = V. 8., which »
shows your formula erronecous, giving the versed sine
0198 instesd of 0-2. A. The two expressions are aifke,
and will give the same value for the radius, if the proper
substitutions are made. By a alight redoction, either

formula can be changed into the other,

(17) G. C. R. says, in relation to the subject
of testing milk: A solution of sabsulphate of fron does
the work admimbly. ¥ took two wide montbed bottles
of the capacity of nearly 2 ozs, each. In No. 1, 1
pat 1 oz. milk, added 5drops of the iron solution, and
mixed them by sbaking, merely closing the mouth of
the bottle with my hand. The milk was at once divided
| iInto water, contalning the excess of the solution of
fron, and coagulum. Om bottle No, 2, T fixed s small
| plece of wire gauze In a box, =0 as to have a border
! around the sleve. On pouring the contents of bottle No,
1 on the sleve, the water ran throogh, leaving nothing
but the wet coagulum,
| (18) B.asks: In preparing books for sew-
ing, will a set of saws 8 inches In diameter, cach saw
| having 8 teoth, cut the paper to 34 inch depth as well
!uu-etof the same size haviog more teethy A The
| more numerous the teeth the better, unless they are so
small that the paper clogs them.

L (19) HH & F. say: During the recent
frosty weather, an upright tabalar boller was canght
well filled with water, which froze so hand that the
boller sprung tho boit heads and seams; =o that when
fire was again started and steam wp, it leaked, and lot
stoam escape from many places. After caalking up
these places, however, the Jeaks soemed tode stopped,
and she now carries her usmal head of steam; bat the
boller is very plalnly sprang outward, and our snxiety is
to know whether sho has received any permancot in-
Jury from this strain, or been kenod inany 1
A. We bhave known of several cases resembling yours, I3
woitld be impossible for us to say certalnly, without &
pervonal examisation, whether or not your boller has
beon permanently Injured; bat, as far as we can Judge
from your account, It seems probable that no serious dam-
ago has been done.

| (20) T. & H. ask: We wish to put up a
| steam saw and planing mill run by a 40 horse power en-
| gine with governor. At a distance of 150 or 00 feet
therefrom is a large bulMding for ginning cotton, requir
fog, say 10 or 12 horse power, to drive suocessfully.
Which woald bo the best way to run sald cotton gins, by
aline of shafting from saw mill to gin house (the land
being level), or to pot a 12 home power engioe In the gin
house, to ke her steam from the bollors 150 or 200 feet
distant through 14 tnch steam pipe lald on » Jovel with
the ground? A, Use the stemm plpe, but jacket it thoe.
| oughly to prevent mdlation,

21 W, 8. I, Jr., says, in reply to n cor-
respondent who asked for a soldering fuld that will not
corrodde tools: For the past three years, | havo used o
Buid the Mmes of which do not rast tools (1 connot say
what actual contact might do, as 1 do not spatter my
fuld sbout. 1t conslsts of muriate or lodide of zine In
crywtals 102, best wicobol 44§ to B fuld oxs, 11 keeps
best in & glass stoppered phial. | have found the above
1o work full as woll as the old kind, and msch prefor It
toanything 1 have ever used for the purgose, N

(22) W. T, asks: 1. Why will not common
charcoal do for the carbons for & bieh battery ! It
does work fue a short time. A, 1t will o, but its porons
natnre and brittleness are great objestions to itause, 2
Is it as cany to magnotize & mod of seft tron, 1% fnches
long, as it 1s to magnetize ane 2 nchos long, provided the
sune nnmber of layers ste tsed? A Yes but
current is requirad to produce the same degree
netizmation. 5. Wi No, 8 wire magnetize

+ versed sine; this gives the mdi.

= md, 237. Now the proof is as you

mag-
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inch in diametor and § inches long? I have
;':.4‘“" ot to & coro of that slze, Intending to pot
amunmumwm.b--ﬂm::""'
to procecd. My object was to run & e
with & very small quantity battery.
Iayets of No. 16 or 18
purpose better.
,’:,,.,..Maunammt
comsparatively great. & Why Is platinnm used for vi-
brating tongues 1 have some of brase and copper that
xm:m & Mow s sheet brasa toug

A. By rolling or hammering. 6. Tow is fron softencd | of water. Is It

p time.
Boean; blo than | pipes have water in them all the
g < godon hened | and have to depend on my condensed stoam for sapply

two flnes each. They bave & two foot brick wall
between them and are not connected together, 1
heat 195 largo rooms withi them, that do not have reg-
ular heaters In and only have & large quantity of

The steaw
biing on the walls in a zigeag form. o steam
w:.m ‘:Il':‘: ';n“"u d:‘mﬂ“ y through about 850 or M0 feot of piping
No. 80 s ased caly when the ro. | before reaching my retum plpe In every room. 'rbo-c-d
colls, Is | that are close to the bollers get the most steam and re-

turn steatn or fosm into my bollers; while those st a
distance retaln the water so that the Jower part of the
I have no pump,

safe 1o sot bollers without baving a

for clectro-magnots? A, By heating {trod hot and then | pump, Injector, or other rollable way of sopplying
or

allowing It to cool very slowly,
@8) J. M. M. nsks: What metal will ox-
pand and contract the most by heated alr?  How much

thom, or can T aafely depend on wondensation for supply?
| A, Without knowlng the sle of rooms and charncter of
IImlldlluz, we could not form a vory dofinite opinfon a#

o tho economy, W think 1t wonld be well for you to

would & bar of metal 10 feet Jongand } Inch #QUATY | ooy o trap of tho kind that {a made for returning

expand for cach degroe of hest? A, Lead, zinc, and
tn are among the tost expansible solids, thelr co-
officlents of Mnear expansion per Fah. degree being
abont as follows: Lead 0000016, =inc 000017, tin
[LLLURS

(24) E. 8 says: In answer to your corr-

spondent P. J. 8., who having read ** that the seed of Your

the condensed water from heating colls, 2, In starting
stoam in the moming, there is n continual eracking and
thumping nolso until I have a complete circulation. 1
have about 35 drip cooks to aselat In Jetting the alrout,
besides two maln alr cocks, A, To get rid of the erack-
{ng and thumplng nolse, It will be necessary to re-armange
heating apparatus, s0 a8 (0 #securo better circula-

sanflower I the most healthy fecd that can be glyen to tion.

Doeses in winter and spring, balf a pint 8 day Koopw
them in health snd spirits, with sleek coats, and more
anlmated than any other feed. It prevents heaves and
somo other discase,” and he inquires If there Is any
truth in ft. 1 bave a large namber of horses under my
care, and had the above foed recommended to me. ¢

p\'\‘.ulm.ndfoun“uodogml.ll bringing borses |

into a good condition in a short time. The seed con-
tains an ofl which the horve scems to relish, when the
soed §s mived with other food; and given In half pint
Mhlﬂlwm-tbvlmudhndn.nd
as voch may prevent some cutancons disesses and other
disordery arising through constipati I have never
used It 2s 3 preventive of heaves, but know it to give ro-
Yief to horses afficted with them. T have also used It
with good resalts on a horse whose lungs had been Jeft
fmpatred by a severe attack of pneamonis, and whose re-
u#n:ionmaﬂmusmlhbwimmdk:lmdﬂlma-

;
siderable relief. Tho following is also a very good food

for horses, and may be used for the same purposos ax the
sbove: It Is composed of 2 quarts cats, 1 bran, and 1§
pint faxseod, The osts are first placed fn the stable
bucket, over which is placed the flaxseed. Add dolling
water, then he bran (do not mix), covenng the mixture
«with an oid rog, and sllowing it to thus rest for 3 hoars,
when it is mixed and ready foruse. The bran absorbs
while retsining the vapor, and the flaxseed binds the oats
and bran together. A greater quantity of flaxseed would
make the proparstion too ofly and Jess relished. One

foed per day I sufficient; it is easily digestible and s cs- |

pecially adapted for young animals. It also tends to
{atten,

(25) H. F. B. asks: Can I return the con-
densed water of & coll of pipe into the boller without the
use of apump?! A. With properly designed heaters,
you may possibly be able to return the water; but it will
e better to use a trap specially constructed for the pur-
pose.

(26) 0. O. M. say=: I have a model side-
wheel boat 45 feet Jong by 12 feet beam; it draws 14
Inches of water, I want to put two direct connecting
engines In it, What size will I need? What size singlo
engine will Incedt What siz: wheel should Tuse? A,
Dismeter of wheels, 8 to 10 feet.  For engines, 7 o 8
inches diameter, 1 1o 18 Inches strokoe, or a singlo engine
with sxme cross section of cylinder,

(@7 D. B, T. says: In the open air, water
bolls st 212, In a boller baving an alr pressure of six
stmospheros, it will not boll st less than 220°. What
would occur In & steam boller baving & pressure of six
atmospheres of steam, If we turn alr of seven atmo-
epheres pressure Into It, without allowing the tempera-
tare to rise? Wonld all the steam be condensed or
would the alr be diffased through the steam ding o

Dalton’s law of the diffusion of gases? If so, why? A, {

If (hetemperatare of the alr was not raised, none of the

stoam would be condensed, and the mixture would fol- |
low Dalton and Gay Lussac's Iswe. This follows from |

(82) J. J, says: 1. A resorvoir § mile square
in surﬁco. 20 foet deep, £ milos from town, and 200 foet
above the lovel of town, has £ pipes, of the same size and
Jength, Ono is inscrted at foot of reservoir, the other Is
inserted 19 feet above the first, or as near the surface as
practicable without admitting air. Both pipes are
brought to the same lovel in town, Wouald there be any
difference In the prossure or amount of water dis-

Scientific Dmerican.
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Toside Page, ench insertion « « <75 conts n line,

Back Page, ench lusertion =« «8$1.00 n line.

Bngravings may head advertisements at the same raote
per line, by mearurement, a4 the letler press.  Ad-
vertisernents mvat be recelved al publication ofice as
carly a2 Friday morning to appear in next Lave.

ughtsman or shop foreman. Advertiser s a practical
:;':rhlnln‘ lllwnllypulun-to-d, and has beoen for three
yoars draughtsman on waterworks construction. Refer-
wnees M“fo ability and charnctor. Address F. M.
CLARKHSON, 8 Eaxt Avonuw, Itochostor, N, X.

BROWN'S REMEDIES.

SAMPLES I'REFE.
A compound oxtract of Rook Toso and Stillingin s o
poworful Bood Porifler, The 1fo Ia tho blood; 1L is tho

oontro of our belng,  'robably no ono s froe from talnt
in our duy and genomtion, thireforo the groat need of
sch s reimoedy, I'his remody |8 lnrumpl in all ordinar
onnon § In extraordinary cases it Is o vnn--uhln clomel,
ot perfectly harmloss Lo all, and more than pleasant to
ako. Sawple bottle sont rrf 10 “!!(

Address DI O, PHELFPS BROWN, 21 Grand street,
Jersoy City, N.J

$5 £0 $20 ot “Erivuon s oo Vortiand, Me.

Cotton Seed Huller.,

Tnod by every Mill in Now Orloans "lantation Power
Huller, $176; Hand Machino, $75, 120 Conter 8t., N. Y.

FOR SALE CHEAP.—ONE BERRYMAN
Foed Water Heator, 42x9, good sanow, ¥10; Yieald &
Sisco No. 6 Horfzontal Brass Pump, with Primer, good
order, §$1%0; Hydro Extractor, Cloveland's make, good
order, tnches basket, §190; Iron Pulley, 6 feet dﬁm..

w up to7 feet 2 diam.; 28 inch face: § inch
Address B. W, M., 16 Cliureh stroot, N. Y.

charged? If so, why? A. Aslong as ihe prop level
was maintained in the reservolr, there would not neces-
sarily be any difference In the action of the two pipes be-
yond what would be due to thelr difference in length and
shape. 2. What would bo the effect if the last men-
tioned pipe was fod from a box three feet square, the
water being kept at the sameo height as the reservoir? A.
The box, under the conditions named, would answer
Just as well as the rescrvoir for the connection.

(33) H. S. P. says: 1. T have a small cop-
per boiler 12 inches high and 8 inches in diameter; it has
a funnel inside, § inches In diameter at the b and

HOW TO USE PHOTOGRAPHIC BACK-
Ermmd.l. An sddress deltverod before unl'bou‘_ugmo

o Phlladelphia, 1576, by L. W, kove{. ith 14
illustrations. A valuable paper exvhunlnﬂ he various
methods of 80 using unds a8 Lo produce the best
offects, with examples of the wrong methods. Full of
useful practical ldeas for photogmphers. Published in
full In SCIEXTIFIO AMERICAN SUPPLEMENT, Nos. &8
49. Prico 10 cents each, To bo had at this ofice and of
all nows dealers,

THE COMPOUND STEAM PUMP USES

steam expansively, bence economically. Simpler than
any other. Only two m% Flﬂllhl eylinder, R‘o levers,
oV i

“WANTED.—SITUATION AS|

{FEBRUARY 17, 1877.

- STEAM PUMPS,

Y18, ORNTENNIAL, PIILA., V1
‘ b A w;uu.n.'u;n.'ht'ngdu'.“mmw o
n mten we
| Bend for cirewlar O IWALICTRON WOHRKs Co ™

1‘ Bouth Norwalk, ‘&iu_

| THE Cllges= BEST
GOLD PENS

Are manatuetered by JORN IOLLA:'D.‘z'I:". -ﬂm.-
B, Claet u Bra A prooess

w n-ln'llu:- wlan u":.mu- Siel Prices ss law s
o old atyle. Bend for usurated price k.

odel Engines.

Complete sets of

4 YCASTINGS

]  dm— - ——=>  far making small
| Model steam Engines 1 1-2 in, bore, 3in. stroke, price, #;
| ditto 2 in, bore, 4 I, stroke., price, §10, same style as out.
Euroka Foot Lathes anly 15 Dollars. Gear wels and
aterials,

Parts of Models, All kinds of Small Tools and M
Ilustrated Catalogus Free,
GOODNOW & WIGHTMAN, 2 Cornhill, Boston, Masy

BAKER’S
Rotary Pressure Blower

‘Warranted superior to y .
WILBRAHAM BROS.
No. 2318 Frankford Avenue, Fhiladelphia:

BIG PAY St e Taxions Co.Cevamsd;

nES. or ninvu. Critieal
nation invited. Address E. & A. Botts, Wilmington, Del.

114 inches at the top. The copper is & of an inch thick.
How much pressure will it stand? A, Youcancarry &
pressure of 201bs. per square inch. 2. How large anen-
gine will it run? A. Make one 1 x 1} inches.

MiNERALS, ETC.—Specimens have been re-
ceived from the following correspondents, and

examined, with the result stated:

H, A.S5.—Your precipitate consists principally of or-
ganie matter and sulphur, together with a small quantity
of silicic acid.—J . D. R.—1It is galena, sulphide of lead,
and contains, in 100 parts, lead §7, sulphur 13 parts (by
weight),.—M. T. D.—No. 1 is s silicate of alumina and
lme, together with carb and sulph of lime,
blende, and sulphide of Jead. No. 2 is jamesonite (3 Pb
S42PbS,), and contalns In 100 parts, lead 436, sul-
phuar, 564 parts.—G. 8. M.—Nos. 1,2, 3, TandSare Im-
pure clays (silicate of alumina) contalning considerable
quantities of lime and sesquioxide of fron, They might
be employed as material for the manufacture of bricks,
No. 4 might be called n low grade of potter's elay. No,
G i clay nlate, of no particular value. No. 6 is clay,
contalning a large quantity of carbonaceous matter,
ete. No. 0 s red hematite (sesquioxide of iron). If
In large quantities, it Is valuable as an ore of fron.—W,
H, J.—The substanco consists of carbonate of lime, &
little magnesia and iron, some fine sand, and a consid-
emble quantity of aluminaand silicate of alumina, or
clay, The greater part of the alumina, clay, and sand
may be removed from tho water by slow filtratl

FOR INVENTORS.—A Book and Docu-
ments entitied " A Practical System for the fale of Pat-
ent Rights.” Gives much Information not befs pub-
lished. We supply all kindsof blanks for nlnumeuu;

names of Manufacturers. gum of the U.

e Information e
8.5, Mann & Co., 12 Dolphin street, Baltl u""

ent
position. It is strong In
in const and

P ATENT]"\E or makers of useful and sale-
iy gt s Aot DEAOES
samplos. | adve: Irect nts an {a
Arg:go talling 1‘3?25mu or less preferrod. DAVID
C. COOK, Chilcago.

2 Beautiful Cards, with namo, 10 conta, wt'?m.
MILLPORT PRINTING CO., Millport, N. Y.

SPARE THE CROTON AND SAVE THE COST.

eriven or Tube Wells

ished to large consumers of Croton and Ridgewood
ator, e%')(. D.ANDREWS & BRO., {l4 Water £ N.Y.
who control the patent forGreen'sAmerican DrivenWell

through gravel, and the iron and bicarbonate of lime
by the addition of the proper quantity of clear lime
water, The quantity of lime water requisite may be de-
termined by experiment with known volumes of the
water and reagent,

COMMUNICATIONS RECEIVED,

the definithon of & perfect gas. You willfind a good = The Editor of the Soresririo AMmincax acknowlodges,
discomsion of this subjoct In Rankine's *Trestlse on with much pleasure, the receipt of original papers and

the Bteam Engine.”
(28) T. 8. 8. says: I wish to build a gov-

emor, (he arma of which, from the centers of motion,
#hall messure 6 inches, the balls to be 21be, welght each
How many revolatfons per minute will be required o
raise the arma to & borizontal position? A. You cannot
ralee the arms (o & borizonta) position, at any rato of
speed, but you may spproximate the position quite close-
Iy, A foll explanstion is given on p. 29, vol. ¥1,

(29) H. H. H. asks: T have a horizontal bar
suspended from two wire ropes snd guyed to the floor

with four more; It however turns with the hands, How

wmmupudgup be fixed 1o the bar
80 that it will not turn, sad will b!p:ﬂttﬂyuu&nuﬂ
A The manser lo which the bar Is set up by peofes-
wlotal gymnasts bs prodahly & good as sny. The bar s
secared L two pprights, so that it cannot tarn. Theme
uprights rest on the floor, and the Uy are attached 1o

theen,

@30) J. B. asks: Why is it that the low
pound engine is made larger
Woul not the of.

prossure eylinder of & com
hmmm—smm,
foct be the same If the termina)

Letoperatare in the eylinder which
Ing action of the o

in ench eylinder,

only two cylinders are need,

(81) C. J, A. says: 1. I have two low pross.

csrvare s expased 15 the cont
tand It e ales desirabie
penenily, (6 have the equivalent mean pressare the um-;
We dnk these are the principal rea
sons for making one cylinder larger than the ether, when

contributions upon the following subjects:
On Transporting Ships Overland. By E, R.
On Brushing the Teeth, ote. By 8. M. A.
On Nature and Life. By E. 8. X.
On the Coast of France. By P. G.
Onu a Cave in Penusylvania. By P. M.
nnn the Geographical Distribation of An‘mals, ote,
y G.D.
On the Flightof Binle. By F. B,
On the Diagonal and the Side of a Bquare, ByT.F.
Also inquiries and answers from the following:
GW.EJ. B W—P.T.C-MMN-J.G. G.—
CMWII-EPY~R AJ-BEME-G K
~L A S~C.F.P~MM.C.

Correspondents whose Inquiries fall to sppear should
repeat them.  If not then pablished, they may conclude
that, for good reasons, the Bditor declines them. The
address of the writer shonld always be given,

Inquiries relating o patents, or to the patentability
of Inventions, amsignments, ete,, will not be publishiod
here, Al such questions, when Initials only are given,
Are thrown Into the waste basket, as It would Il half of
Our paper 10 print them all; but we generally take ples-
ware in answeriog briefly by mall, If the writer's sddross
e given,

Tandreds of Inquiries snalogons 1o the following are
sent: “What will & sult of salls for a schooner cont?
Whs sells lithographie stone, and what Is the price per
Y Who sells haromieters? Who sells screw propel-

ler, sultadio for smnll boata? Who selisa machine for
making fahing nets? Al sneh persanal Inguiries are
printed, as will be obwerved, In (he cotamn of ** Basiness
and Permonsl,”™ which ia *pecially sot apart for that par

Pose, subject to the charge mentioned at the head of that
oolumn,

A) ]
ure bollers, 18 fest long and 40 lnches 1n dismeter, with way be o sy el b A

xpeditioualy oblalned,

ALUMINIUM —ITS CHARACTER,
Welght, Industrial Uses, Alloys, Method of Manufacture,
and Cost In rket. valuable paper, SCIENTIFIC
AMERICAN BUPPLEMENT No. 8. Price, 10 cents. To be
bud at this ofMice snd of ull newsdealers.

A FLY-WHEEL ACCIDENT.—With draw-
{3 shaog hy ety cmsincion of B &7, whosl
such un

for the avoldance of OOCUrTOnoe. Joah "
Bﬂ:cs'nrlo AMERICAN SUPPLEMENT {). h Price, 10
oenta,

YAcnI &}Ggl.\’t m“i\?xﬁ!’l"‘M’ now, W

Fach week to Agents, Goods Staple, 10.000
testimonials recolved, Terms llh"'nlz‘u-
ticulars free. d . Worth & Co. 8t Louls, Mo

0 _SCREW.
850. LCUTTING PO&T I-A'l"lolu—
M. L. SHEPARD, Cincinaatl, O,

BRADFORD MILLCO.
French Buhr Millstones,
Portable Corn & Flour Mills,

Smut Machines, ete.
dealers
Also, l;“-lman.-l

Blake's Patent Stone & Ore Crusher.

mrgmmw

and MINING CONIORATIONS And CON-
e et

r:;*'nlu:-:.unm TO ANY

§FTALL STONK n'(%lllllna not made or !loew 104
us, conulnln&‘ﬂhramry gonvergent Jaws, nctunt "
 TaaKo su

ving fy-whoo! on r
&vﬂu un.dm ors l’l‘id nnlt'-o -n?'u.‘ﬁe‘ﬂu.

countabla.” Aadent, o Cuman 00, Mew Mives, O

Boult's Patent

Reverse otion
ne!

Simple, Durable and Efficient.
e ¥ Send for Pamphlet snd

ACHINERY €O,
%.:a—t. Mics

B

BA

war o travel and sell goods (o
LEING. Hotel and traveling s potisvs 5
‘ddress, Moxiron Masvracrunine Co, Cluainnsti, Olio

s PHOTOGRAPILIC APPA-
ll"l"d.'ﬂ & CHEMICALS
complete, with directions. 810, No 1 takos

Inches or 1lustrated cirew
. MORGAN, 14 Aan 5t. New York, I'. 0. Box &8,

WANTED-WORK BY A "Iﬂ'-% PA
maker; work :&i at .m;&
.mnr-wn.u&. BJA + Room 4,
Block, Chilongo, .
8290 FOR NBEST PIANOS IN THE WORLD
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in sl over the U, & | owne
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Address UNITRD AT&MN\‘E&.
(Floase nate this papor), S0 way, New Yorke

wmnm SALESMEN At asalary of S1200 o
PED N o g

Latheg Planers, Shapers, Dﬂﬁ

Goar& BoltOutters, & ¢, BOOULD, Nowark NJ,

WANTED THE SOLE MANUFAOTURE
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mm Catalogue, Froe.
Novelty Co., Boston, Muss.

SAFETY HOISTING

Ma.chinery.

., No. 848 Broadway, New York.
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ENGINES, -OILB‘3 ﬂAOlll NBII!.
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and Coutractor,
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in cost may at \

OA%%.& BEO!TCO.. Pdllubnrxh. Pa.

ARSENIC IN THE ARTS.—A Lecture
bct ro ¢ um Medical Almul‘?omo:w‘i of ‘Sgemh

NT No., 2.
office und of all news-

co.IOcants To be had st
denlers.

T L‘Jlﬂ
".E.‘!!..PEPMEME- ‘%s_?,%

u. Hotel and tra! ,
0., masufaoturers o VE
I. 0.-“ Home St., Cixcixxari, Omio

63 s SR AL

Steel Castings,

From 1-4 to m.om 1bs. welght. An lnv-lu-ble uubsmnto
for expenllve , or for mllca

l . Send for elrculnr nnd
20 R STEEL_ CASTING
LINA TREET, PBILADELP!IIA.

GEOREGE C. HICKS & CO,,

altimore, Md.
CLAY n'rs. TILES FIRE BRICKS, &co.
£ Terra Cotta Pipes of

Cheapest Rotary Haml Cm‘nsneller 1n the 0. S.

°“""’"’°"J&"‘n§‘%_ e Sy 1Fandl by ccnvinced:
II und be o0 -
iy #1. Fargt on Addross Horrls

effect!:
rofits Lo nn onts,
mm' Family r&rgnheﬁu ) Lnocl Box ¥,

MESSRS. B. DAMBACHER & CO., Ham-
. Germany, denlers in American Wood-Wortlnc
ery and Tools of all kinds. Messrt. D. & Co.,

solielt conllxnmenu l'rom American mnnnhauren
Catal and ive by mall

MACHINERY

OF EVERY Dmnl"lON‘

COLD ROLLED SHAFTING. NG PUU EYS,
COUPLINGS, BELTING, ‘I‘A\'ITE Y WHEELS
AND GRINDERS, IN STOC

K.
GEORGE PLACE,
121 Chambers & 105 Reade Sts., New York City.

£10 TO $500 INVESTED IN WALL ST.

Often leads to wealth. A T2 book
thing, and a copy of the W treet Review, sent
Jom KICKLING & CO.

Bankers and 72 Brosdway, New York

BVE-

W E
inFINEJET BLACK every varietyofturned wood work

parts of machinery,castings linware and other inetal
verk ENAMELED JET C800S.in wood cr metal.made ls order
AMERICAN ENEMELCO.ITWannew SYPROVIDENCE. R_ |

AGIFTF T 5 By Ibrllubn'l"r'a‘r-t%’emont with
froe.

I3 S
L o w dldlmdmntol
fafos £ ‘Sand for

uoonz;ﬁ.mmE R S

SHAFTS PULLEYS HANGERS
COUPLINGS ETC.
In Stock, and tor Sale by
WILLIAM SELLERS & CO,,

Philadelphia, and 79 Liberty st., Now York.
Price lists and pampblets on application.

$ Yy 60 AOINT'B PROP!TQ per Irook. win pmve

.') /(i m or fart tort, New articies are Just pat-
g dL Address

1. unnmxn 215 Fulton 5t., Now York.

F.lv-lnen to aell light hndwun o
No PEODLING. Salary, §1.50
c-u Hotel and ln\n-llnx exXpeusos
paid. Address D FIANCEM'F'G CO,, C Mwu

EAGLE FOOT ) LATHES

With Beroll and Cireular Saw Attach-
ments, Sildo Rest, Tools, &e.; also Sgonll
Engine Lathes, Metal Hand l'l-nvr- &c
Neatest designs, superior finish. l;ow
P rices. Our new Catalogue describos
theso and every tool nocessary for the
Awateor or Artlsan. Send for it.
WM. L. CHASE & CO.
©Baew l.lbcrtv hl. ha' \ork

Pond’s Tools.

Engine Lathes, Planers, Drills, &c,
for 0. DAVID W.POND, Successor to
L%lwm Worcester, Muans,

laining every~ |
free.
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any size,

perfectly Wack.

styles of drawing.

L. SMITH HOBART,

Scientific Amevican,
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JOHN C. MOSS,

President,

Superintendent,
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For Printing

ELECTROTYPES AND STEREOTYPES

are made from them in the usual manner.
We offer special advantages to

MANUFACTURERS AND INVENTORS,

as our mechanical work is of the best quality and ra
lates are used satisfactorily in the SCIEN
MERICAN SUPPLEMENT, and by Manufacturers and Publishers in all parts of

_Fndlv executed.

“coPrxy.”

‘We work direct only from Prints or properly prepared Pen and Ink Drawings.
other copy may be furnished, such as Photogmphb
selves, in  which cases we have drawings made in the best manner by our own trained
Photographs, taken in the ordinary way, are suitable, and they may be of
We make the plates larger or smaller, as desired.
We are glad to have customers prepare their own Pen Drawings, and append one or two

DIRECTIONS TO ARTISTS:

The Vﬂ[)l‘f or drawing board must be white and smooth.
For fine work drawings should be made double the scale of the plate desired.
Carefully observing these main points, the artist has the utmost freedom in his choice of

LIST OF
1. THE

6. THE

ot
,\Gmm 5.

) ), = 9. GOING

12. THE AMAZON.

inches.

Please say where you saw this,

PHOTO-ENCRAVING CO., 67 Park Place, New Vork.

D. 1. CARSON.

General Agent,

RELIEF PLATES IN HARD TYPE METATL,

ALL KINDS OF PICTORIAL ILLUSTRATIONS

In Books, Newspapers, and Catalogues.

These plates are an excellent substitute for woodcuts, being used in precisely the same
way, giving equally good results for much less money.

IFIC AMERICAN and the SCIEN-

Any

encil Sketches, or the articles them-

The most important requisite in Drawings for our use is that every line shall be

For further information and fine samples of our work, send stamp for current number
of our illustrated Quarterly Circular.

WE ALSO PUBLISH ENGRAVINGS.

LETTER WRITER.

2. THE CROSSING SWEEPER.
§. THE ROYAL PRINCESSES.
4. THE SKEIN WINDER.
SPANISH SISTERS.

6. A REST ON THE HILL.

7. THE FAIR CORRESPONDENT.
BARTHRAM'S DIRGE.

T0 SCHOOL.

10. PEEP O0’DAY BOY’S CABIN.
11. THE SCANTY MEAL.

Printed on heavy toned plate paper, 12x15

Liberal discount to the trade.
Sent postpaid on receipt of price.

“REVERSIBLE ____

xoxs'rmc CINE
FORALLPURPOSES,

[ durable and effective.
(‘ha:’;l' T ;')';ll) "l WG CO, 15 Pearl LN, Y

"CHAMPION

SAFETY

ELEVATORS.

HAS PAT. FIGCTION PULLEYS, AN AUTOMATIC BYOF, A
BTHONG IRON FHAME, A BAVETY PLATYONM, AND 18
MADE IN A FIRNT CLASS MANNER, AT VERY Low
RATES, BY v.nusuuuw N:w HAVEN, Coxx

NEW BOOKS.

enat.—A Practical Trestise on Heat as applied to
lh'a"lz'!ul Arts. For the use of Engineers, Architocts,
oto. By Thomas Box. Second Edition, revised and en-
larged.  Crown Svo, cloth, $56.00. o
draalios.—The New Formula for Mrsn Velocity
of I)Lwhnr o of Rivers and Canals. By W. H. Kutter
rrlmluu--r from articles in the l'ullur-ln?mvw By
Lowis D'A. Jackson, A. L C.E. 8vo, cloth,

AI.rbr-«'M-l!-‘l‘l-nhl. By W.P. Higgs. Crown

fivo, cloth, $1.00 =
(3 ] Nllllr ~The Elements of. By Karl Von
o 48 hr“a:nl.-u:-d rom the German by Geo. Clarke.

C ru-n $vo, cloth,

Cleaning and P‘rnnriu..
Laundrosses, and for Domestic Use,
Svo, paper, 20 cents

bines.—Princ -lu of Construction and Effciency
of “rnlcr Wheels y Wm. Donaldson. 5vo, coth,

o

A Manual for Dyers and
By 8. Christopher.

Shaw, #vo,

Firep in Theaters.~By Eyreo M
paper, 4 conts.

Steam Towing on Rivers and Canals, by means of
a Submerged Cable. With n dﬂ(‘ﬂpilhn of their Cable
System, by the g-l:-nu-u. J. Moyer and W. Wernigh.

tes, Svo, clot!

Minin “nchlner ~A Deoscriptive Treatise on the
lhchlne‘ gthnr Appliances uwd in Mining.
By G. (.. ‘anre F.G.S. In tweive montAly parts, royal
4o, uniform the Author's Treallse on tt;-:l Mink
When complete, will contain about 150 plates, accurate y
draum (o scale, with descriptive text. Parts 1 and 2 now

ready. Price, $2.00 cach.
E. & F. N. SPON,

446 Broome St., New York.

st home. Agents wanted. Outfit and
819 = dl)‘ free. TRUE & CO.. Augusta, Maine.

ESTABLISHED 1S4,

JOSEPH C. TODD,

(Formerly of Todd & Men‘L) L\Gr\'mn‘%%)hmnf-

18T, Flax, Hewmp, Jute, = ng
Machinery, Steam Engines, Bollers, ete. . Also Agent for
the celebrated and improved Rawson & Rittinger Hols&-
ing Engine, 1 will furnish specifications and estimates for
all kinds of machinery Send for descriptive circular
and price. Address

J. C. TODD,

10 Barelay St., New York, or Palemn. N. J.

[ESTABLISHED 1846.]

Muma & Co.’s Patent Offices.

The Oldest Agency for cliciting Patents in the
United States.

THIRTY YEARS' EXPERIENCE.

MORE PATENTS bave been secured through this
agency, at home and abroad, than through any other in
the world.

They employ as thelr assistants a corps of the most ex-
perienced men as examiners, specitication writers, and
draughtsmen, that can be found, many of whom have
been selected from the ranks of the Patent Ofce.

SIXTY THOUSAND Inventors have avalled them-
selves of Munn & Co.'s services in examining their in-
ventions and procuring thelr patents

MUNN & 00, in connection with the publication of
the SCIENTIFIC AMERICAN, continue to examine in-
ventions, confer with Inventors, prepare drawings, spe-
cifications, and assignments, attend to nling applications
in the Patent Office, paying the Government fees, and
watch each case, step by step, while pending before the
examiner. This is done through thelr oranch ofice, cor-

ner F and Tth Sts., Washington. They also prepare and
file caveats, procure design patents, trade marks, and re-
isaues, attend to rejected cases (prepared by the Inventor
or other attorneys), procure copyrighta, attend to inter-
forences, give written opinlons on matters of infringe-
mont, furnish coples of patents, and, In fact, attend to
every branch of patent business, both in this and in for-
elgn countrioa,

A special notice Is made In the SCTENTIFIC AMER-
ICAN of all Inventions patented througn this agency,
with the nume and residence of the patentee. Patents
are often sold, In part or whole, to persons attracted to
the invention by such notice.

Patents obtained In Canada, England, France, Belgium,
Gormany, Russis, Prussia, Spaln, Portugal, the British
Colontes, and all other countries where patents are
granted, at prices greatly reduced from former rates.
Send for pamphlot pertaining specially to forelgn pat.
ents, which states tho cost, time granted, and the re-
quirements for each country.

Coples of Patents,

Persons desiring any patent tssued from 15% to Novem«
ber 84, 187, can be supplied with officlal coples at rea-
sonable cost, the price depending upon the extent of
drawings and length of spocifioations

Any patent lssuod sinco November 37, 1807, at which
time the Patont Oftoe commenced printing the drawings
and specifications, may bo had by remitting to this of-
Boe 1

A copy of the clalms of any patent lssued since 188
will be furnished for §1

When ondering coples, ploase 1o remit for the samo as
above, and state name of patentes, title of Invention,
and date of patent

A pamphlet, contalning full directions for obtalning
United States patents, sent free. A handsomely
bound Meference Book, glit edges, contains 10 pegoes
and many engravings and tables lmportant to every pat-
onteo and mechanio, and 1a & usefal handbock of refor-
once fur everybody, Price 35 cents, malled free.

Address
MUNN & CO,,
Publishers SCIENTIFIO AMERICAN,
37 Park Rew, N, Y,
BRANCH OFFICE-Corner of ¥ and Tth Stroets,
Wasbilongton, D, C,
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Advertisements,

Tualde Prge, ench lusertion s « « 73 centa n line.
Buck Page. cuch tusertion « <« §1L.00n line,
FEngravinge may bead odvertiwmnts ot the some rale
por line, by enaseiromsent, o0 fhe litter prow.  Adver-
Phacennts musl &y recvieed af paddicution Qo as carly
ar Friday morsing fo w in mert iwn,
W i enivn o-li.u:a Onorsninl, Newd snd Ry Nivvy,
,};Prm ping s
rew for oamis, Iabels, suvelapes, vie, Largs
%-\uﬂm gt work, J-;‘M. oan work them,

have gt rm fot e hours, and oan
-nf nmu by ..I'.‘.‘.. in wall Jows,

havw proch fun and wiake meney
Bo Ys very Faet st printing esnls, obe

o 1wy e I mial .
oM, KELKEY A CO. Ic\r!t!nn ‘onn

MACHINISTS’ Toon.s.

x"uf."" IMEROVED PATTRRNS.
Send tur new (ilustrated eatalogue.

Lathes, Plavere, Drille, &o.
NEW HAVEN MANUFACTURING €0,
New Haven, Conn.

HARTFORD
STEAM BOILER
Inspection & Insurance

COMPANY.
¥. R FRANKL, V. Prt. ). I ALLEN, Prarl

I R PFRCR, &'y,

ROCK DRILLING MACHINES
L COMPRESSORS

MANURACTUREDEY B0 eicuRooxDrie Co
SEND FOR PAMPRLET FITCHBURG MASS.

WATCHES. l"hnne‘t in the known

world, Sowpde wath and outit free o Aoy,
For terms sddress COULTER & CO.(iicago

,%mnttflr

Niagara

PErAnLIsnen 18y,
CHARLES B HARDICK,

.BOOKL\\ N. Y.
‘0‘-lolllh"lll.l( l‘ll.ll BOILER AXD FIPE

COVERING

WEITH “ATRNSPACEKYINMPROVEMENT,
MIALMERS SPENUN (O,
Mw:‘\lx?:"l“m ﬁ'n'?'"'x'u“. o Ulfl B, HE Louly, Mo,

PERFECT
NEWSPAPER FILE

The Koch Patent Flle, for presorving newspapors,
magnaines, and pamphlets, has been recently tmproved
and prico reduced, Subseribér to the SCIENTIVIO AM.
EMICAN and SCIESTIFIO AMERICAN BUPTLEMENT ohn bo
pupplied for the low price of §1.50 by mall, or $1.25 at the
office of this paper. Heavy board sidos; insoription
SSOTENTIFIO AMERICAN" In giit. Noocessary for
overy one who wishes to preservo Lhe papaor,

M MUNN & co,

OLD ROLLED
SHAFTING.

The fact that this lhnl“nﬁ has 75 per cent, greator
strength.a iner finish, and truor to gauge, than nny
oiher inuse, renders it undoudbtedly the most economion!
Weare also the sole ufacturers of the O
COLLINSPAT. CoUy
ote, of the most apy
nppllmunn 0

oo 1St mailed on
()Vl‘ﬂ & ln\l (illlAlN“

streat, 30 and 8rd Avenues, Pittabu
100 8. mel Streot, Uhleago, 111, and Milwnukle, Wis,
£ Stocks of thix shaftin ||| flore and for xulo by
Fl'LlMIC DANA FITZ, Bosty
GEO, PLACE & L0, 131 Chiax

KN‘OWLEB'H
STEAM PUMP WORKS,

92 & 94 Liberty St., New York.

 Great reduction In prices. Send for eatalogue. Tho
Knowles * has always been the best steam pnmp mnde

h, Pa.

Now Roady.

ILLUSTRATED HISTORY

OF TRE

CENTENNIAL EXHIBITION

of 1876.

The Full Mistory aod progress of the
Exhibition, Maps of 'he Grounds, Engravings of
the Buildings, and sccon!)’ - o all ho most notable
Sclentific and Mechanical -bjocts, profusely illus-
trated with Engravings, : ) given in the Sciene
tific American St pplement for the

e 1876.
Volumes, comprising over 800 quarto pages,
equslin cuantity of reading matter to over Soven
Theusand ordinary book pages, Tho space devoted
%3 the great INTERNATIONAL EXHIBITION (s
vary extensive, and probably forms the most com-
plote and full history of the affair that can be ob-
tained. The illustrat’-ne pertaining to the Exhi-
bition ar: more than 450 ‘n number. A copious
Special Index of all matiors relating to the Exhibi-
tion is given.  Those who desire to possess a com-
plete an?. “plendid Mlustrated Record of tho Cen-
tennial _sposition shonld have the SomesTirie
AMERICAN SUPFLEMENT for 1876,

In addition 1o this splondid History of the Cen-
tonnial Exhibition, the Scmmxririe Asenioax Sur-
YLEXEST for 1876 comtaing a vast amount of read-
ing matter of great “alue for reference and proser-
vation. Tt presents to the reador, in attractive
form, fall secounts of the Advances made during
the year in allthe chief departments of Science
and the Tseful Arts, covering the progress in
Chemistry and Metallurgy, Mechauics and Engi-
noering, Electricity, Light, Heat, 8ound, Architee-
ture, Photography, Techuology, Piscicolture, Agri-
culture, Botany, Horticulture, RBural and Housohold
Economy, Materia Medica, Hygiene, Natural His-
Sory, Zoology, Microscopy, Meteorology, Terrestrial
Physics, Geography, Geology, Minerslogy, Astron-
omy. The wholo (hestrated by over Two Thousand

Siz Hurddred Engravings.  The wide scope of this
splondid work, ite surprising variety of contenty,
its wealth of illostration, render it the most valu.
able contribution to sclentifie literature extant,
whils in prics it is probably the most economieal.

Tz Scxewrine Asezicax Surriesest for 1876,
conplete, is supplied, stitchied in paper, at the low
price of §5. Strongly bound, both volumes in one
book, $6.50. Bound in two separate books, $4 ecacl;,
or $8 for the two, Bold at the leading Bookstores
and Kews Offices, and by

MUNN & CO., Publishers,
37 Park Row, New York.

N. B.—We sugply the Screxroric Axesicay and
BOTrmoaesT for 1577 to subseribers at \he oom-
bined rate of §7 for the two papers, wo paying post.
age.  Any persots who hiss already subseribed (o
the Borexriria AMenioax for 1877 may oblain either
the Bowruesest lor 1RT0 complote, or for 1877, an
proforred, by romitting to un (he difforen oo botweon
$7 and the amonnt already paid on his submoription
for BOrENTIFIC AXERIOAN

MURNN & CO,, Punrasunns,

Thiz work consists of Two Farge | By

CursWaovany Inox, Brass AND
Correx Pires, Borten Tuses
Rovxp Imox, Smarrmve, Erc,
MAXES CLEANX CUT, NO BURRING,
Sourp Cast STEEL TRROUGHOUT.

Sexp yor CIRcuLaR 10
FANCOAST
337 Pear St.,

)

PUNCHING "“"'J'"“"‘“’c.‘”‘!r{:‘:‘-’r".u\“'*.;
PRESSES, ' Connr

S CO., Middletown,
ON THE PROGRESS OF AERONAUTICS.
A: ossay gﬂﬁbﬁ{w tho Aﬁronmue?’elaiocluty ?r Gront

n
socintion. A useful and Inlcruunx por. (unulnlng
brief ncconnu of tho nunl recent o( oons hav.
in. mechanical m ling sttachmen The required
dimensions and it forms for b.lloon- with propelling
er?' Calculations of the power exerted by birds
nﬁ through the air, lnd thelr methods of ac-
ations of the mechan »«a Isites for sucs
tion, ns lndluucd y the flight of
Report of balloon trisls having vertical screw
!m)mllun\. made b! tho British War omc» Alr naviga-
lon by * Experl I trinly of the
Hoolety's apparatus for testing the Lifting Powoer of
lane surfaces whon oxposed fo wind currents. Doscrip-
jon and dlmt.vm!onl of Moya' nlmln Aertnl Locomuu\'o.
with an acoount of ru.-tj um (‘ry-ul Palaoce
ption of Muyn' nvuurhblo self stoam en-
S:‘m and boiler, of ?no horse x-ovrer. but rnfghlmt only

hirteen

lmlnc fans, ote.’ ('nnumcd in SCLENTIFIC Auuumw

SUPPLEMENT No. W0, l'ﬂoe 10 cents. To bo had at this
office and of .\nvl Dealers

A
Philadelphia

1\ ACHINERY OF I\IT’ROVE'D STYLES FOR
mlklmt ‘KHI\(HJCS HEADING and STAVES;
alwo GUAGE THES for "l‘blu\l\(}l’l ANDLES, Sole
makoers of an ll‘ul. Shingle and Headlng Sawing M.
chine. Address TREVOR & CO., Lockpon N. Y.

MPORTANT FOR ALL CORPORATIONS AX\D
MANF'G CONCERNS. ~Buerk's Watohs-
man's ‘Fime Detector, capable of accurstely oon-
trolling the motion of A watolunan or patrolman st the
different nlluum of his beat. Sond for i
g, l{.llb LI, P00, Box Y79, Boston, Mass
N.D.~The lnumln-t hnhnumr&( 0., 0of Now York,
was declded in my favor, June 10, 1574, Proceedin,
haveo been commenced ngalnst Imbueuser & Co, for a
Ing. contrary to the order of the Court.  Persons unlu
clocks Infringing on my patent, will be dealt wit
accurding to law.

* IS ALL THINGS, BUT PROVERBIALLY IN MECTIANIAM,
THESUPREME EXCELLENCE IS SIMPLICITY."-Jas. Wall

The Old Reliable Heald & Sisco Pump

Carvies off the honors at the CENTEN-
NIAL ¢ award of the Judges in
based on ita SIMPLICITY, o,o-o-
pactnesa, and pervfection o,
WORKM. lL"MI" 2

No higher pralse could be given, but no award what-
over was necessary to strengthen the confidenes of
nds alroady using thom, Whenever subjected to
Armlml toats, Ilw( bave always proved thelr
fority over other ecnirifugal pumps, and always
-Il a8 It s absolutely lmpossible to Jevise w pump
which eng excel It for « mA»Ildly tremondous oa-
ity, and cheapness. Capacity of Pumps from one
undrod -llnn- Lo thirty-five thousand gallons per min-
ute. For Paper Makers, nners, Coptracton ; for terign-
thon, or {or any purpose where & large guantity of water
Or other Buld s 1o be mised, the Heald & Blaoo Pump
stands without & rival.  More than three hundrod paper
makers gse them. More than three hundred tanners use
them. They are used o svery State of the Union, and in
pearly avery country in the world. Pumps alone, and
Pumps and Engines combined, M-g(ml to noarly avery
Kind of work, on hand and bullt st short notioo
First premiums awarded st New Orleans In W71, In
Cincdonatl in 1872, and an awsed for Spocial Merit st
the Amortean Institate in G2 Hend for Alustrated
paipblot of ™ pages, with 18 pages of certifiontos nnd
referenoes. Addross

HEALD, BISCO & CO,, lm-lm-nluu.N X,

Guardiola’s Cofee and Sngar Machinexy,

COFFEE, MALY, CORN, COCOA, and GRAIN.DRY.
ING MACIHINE,
COFFER-HULLING and POLISITING MACHINES,
COFFEIE-WASIHING MACITIND.

HELIX SUGAIL BEVAIORATONR

Messrs, (1, \Il(ll l'l}l’ LOW & (). 41 Codur

rn..i \|...¢. Ml C ESPILIEL LA, &2 e

Flrog w York, sro Mr, Gusrdiola’s A.smla and they

wil) \l\v rompt attantion (o all orders Yor any of the
sbuve machinos.

Steam Pump Works.

No. 23 Adamus Ntroot,

American,

(r‘l‘u numnr end of Fobruary. &3
Tho United States

BUSINESS DIRECTORY

FOIL 1IN,

This Dirsotory containg avoer 400000 namoes of porsons
In all Xinds of business,  Arran (‘- imbotionlly no-
cording to States, and classified ey lu7 Lo Businesa
11 1s & yaluable atd to the Merehant, Manulactarer, and
Mechnnic, for curresponfence or ihe agistribution of
cironiars.  The edition of 197 is tho third year of lssue,
and has alroady reoeived o largely ncreased patronagoe
from the husiness publie

Price luﬁlllv-- ho send Lhelr order before the book

1 Issucd
GED. DB COLANGE & OO, l'-l""\"::“ Now York.

A TRIPLE CROWN FOR

Whegler & Wison!

Three Medals and Three Diplomas.

Their New Rotary Hook Lock-Stitch
Sewing Machinoes, the Standard Sew-
ing Maohines of the World.

g Compnre Wheeler & Wilson's Cons
fenninl Awards with the Awards for
any other Machine,

[rmoM THE OFFiCiAL REPORTS.]

FULL TEXT OF THE REASONS,
1. A Medal and Diploma for the “NEW
WHEELER & WILSON SEWING MA-
CHINE," for the following reasons :
“A Lock-Stitch Sewing Machine, unsur-
passed in the fine workmanship of its parts,
and possessing great originality, great adapta-
bility to different classes of work, both on
Cloth and Leather, beauty of Stitch, ease and
rapidity of motion, and compléteness of dis-
play.”
2, A Medal and Diploma for the “ NEW
WHEELER & WILSON SEWING MA-
CHINE.”
““For Superior gquality of work in Leather
Stitching."”
3. A Medal and Diploma for SEWING
MACHINE NEEDLE-WORK.
“A superh display of Needle-work exe-
cuted upon the Wheeler & Wilson Bewing
Machines, exquisite in design and finish, from
the lightest gauze to the heaviest leather."

WHEELER & WILSON MFG CO.,

44 Fourteonth St,, Unlon Square,
NEW YORK.

Centennial Laurels!

l].‘l.lu\-b‘/\l{\’ 17, l877'
m

ITHE TANITE CO.,
STROUDSBURG, PA,

EMERY WHEELS AND ORIND!RQ
QRO PLACE, 101 Chnmbers 8., Naw York Amt.

BOLT [ e
CUTTERS

Send for Oalalo ., ring
e and :....32..1“ o

HOWARD IRON WORKS,

BUFFALO, N. Y.

STATE, COUNTY AND SHOP m(m'rs
for snlo of xm..:- I:lltvnll luln’l. "l"'r:l'{nll':n:t"gul t
.".'.'r'.'-'.'." "“‘m \\'l;‘.’lrl.;'llfl"k"i'l{ln York Itond, (.lnolru;
M.,

PATENT FOR BALE—~HAY TOADER

thot mkos and londs hay on w on At the samo timn,
Tho greatest Iabor saving machine uvur 1,",“" for
farmarn, Jlulvlm|l ":l"ri”l'm"' wan ‘;md
1 ary county In the '.n Ind
Vutenteo, 1% O, Box 162, lllddlubun mh.n

o Agonts, |o Ouﬁ

‘ $55 4 577 ?' }anll JKEIY, Augusta, Malne, .
lbuplnf Machines

ve novel device for changing
knphollltoh vhlh

"'ﬁ

OIOT UTCHES =
FRICTIONCRTPRS

VOLNEY W.MASON &CO.PROV.RI

"ALE
IRON WORKS,

ew llnvon; Conn.,
nnudnn of the YA

tho best and most

olthor for land or mArinG uso; also
HOMZONTALS, with or without
the Rider Cu

L-off,
m'ncuu TooLS made to ord
all &d joos that ¢ ry oumpou.
for C

)

@;m[p; el

HARFER & BRO., C
or TuE

SCIENTIFIC AMERICAN
For 18717,

THE MOST POPULAR SCIENTIFIC PAPER IN
THE WORLD.

THIRTY-SECOND YEAR.
VOLUME XXXVI.—NEW SERIES.

The publishers of the SCIENTIFIC AMERICAN beg
to announce that on the sixth day of January, 187, a
new volume was commenced. Tt will continue to be the
aim of the publishera to render the contents of the
new volume more attractive and useful than any of its
predocesson,
To the Mechanic and Manvfacturer.

No p engaged in any of the mechanical pursnits

P.BLAISDELL & CO.,

Worcestor, Masn,.,

Manufaoturers of the Dlalsdell Patent Upright Drills
and other first-class Maohinists' Tools,

T HE BB

AND MOST ECONOMICAL

Boiler Feeder

FRIEDMANN'S INJECTOR,

MANUPACTURED BY

NATHAN & DREYFUS, New York.
108 Liborty St.

Send for Clircular,

The HOADLE Y
PORTABLE STEAM ENGINE
WITH AUTOMATICAL OUT-OFF REGULATOR

AND BALANCED VALVE

THE BEST ¥ MOSY [CONOMICAL U‘GINE MADE

Thed C HO&OL[Y co LA\NRENCE MASS

STATL wHing SAW T

STILWELL'S PATENT

Lime Extracting Heater and Filter.

Indispensable to economy In uso of atosm.

PRICES GREATLY REDUCOED.,
Catnloguo on applioation to the facturors,
NTILWELL & DIERCE M' ?‘0 00.. lmum. Ohjo.

CIVIL ENGINEER and E.\PhRT
HENIY A, St JOIN, 81 & 5 Brosd 8t.,

York City, Examinations sur\'o«yn und Aw L
&w ilontions, Mups nnd ¥ o farnished oo l?i
nvmy or Publle url- und l‘muuo Fropurtios.

1()(\1‘ I'O\Wn mnmn MM‘n‘nﬂ?
I O, LULLS, 8 Chamboers 8L, Nuwa\'ork

H," G 4] e 'R\IANN EXPORT :“n COM-
minsion Morchant O, 4n Lawronoe Iane, ()m.;nlde
fines, , NS YOk, s, Galensa Brothem 36

should think of dolng without the SCIENTINIO AMERICAN.
Every number containg from six to ten engmvings of
new machines und inventions which cannot be found in
any other publication,

TERMS OF SUBSCRIPTION,

Omcowofmemmwmbeml
for one year, i numbers, POSTAGE PREPAID, to any
subseriber fn the United States or Canada, on receipt of
three dollars and twenty cents by tho publishers.

Ona extra copy of the ScreNTIFIo Asmueax will be
suppliod gratis for every clud of five mibscriders at $3.0
each; or wix coples for $16,50 without extra copy.
Postage froe.

Tho Scientific American Supplement.

A weekly paper, nniform in size with the ScresTiFio
AMERICAN, but o distinet publication, It containa work-
ing drawings of engineeripg works, and elabomto treas
tisos on every branch of Selenco and Mechanics, by
eminent writors, at homo and sbroad. An illustrated
cover protects the handsomely printed sheots, Price,
$5.00 per annum, Singlo copics 10 cents.

One copy of the Scresrivic AMERICAX and one copy o
the SorxTirie AxenricAx SurrLesest will be sent for
ono year, postago prepald, to any subscelder In the
Unitod States or Canada, on recelpt of seven Dollars by
the publishers. -

Tho safest way to remit is by Postal-Ondor, Deaft, o
Expross, Moncy carcfully placed msldo of envelopes,
ow | pecurcly sealed, and carefully addressed, seldom goed
nstray ; but It b at the sender's risk. Addross all letters
and make all orders, drafts, ete,, payablo to

MUNN & CO,

37 PARK ROW, NEW YORK.

Patents, ote., (o any part of Burope

* Belen with
ENEU Jommon & CO8 le
St Phlladelphla, and 59




