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TURNING A CORNER ON THE GILBERT ELEVATED
RAILWAY.

One of the problems of elevated railway construction in
the narrow streets of cities, which doubtless has suggested
itself to most engineers, isthe leading of the structure around
the corners of blocks, where a curve of very small radius
becomes necessary. In order to show how this is accom-
plished we give the accompanying engraving, representing
the turn at the corner of West 3d street and South Fifth ave-
nue, in this city; and to further exhibit the construction of
the road we add Figs. 2 and 3 (for which we are indebted to
the Railroad Qazette), page 178, which show the mode of
building adopted on the last mentioned thoroughfare. The
distance between the curbs on West 3d street is about 30
feet, while the same distance on South Fifth avenue is about
40 feet. The angle to be turned is of course a right angle.
Diagonally across South Fifth avenue, at the intersection of
that street with West 3d street, is extended a long girder,
reaching, as shown in our engraving, from corner to corner,
northwesterly. From the southwest corner extends a cross
girder to the middle of the long girder, and from the posts
adjacent to that located on the corner extend two other
girders placed at an angle. In order to obtain the curve of
90 feet radius, the longitudinal girders take a wide sweep,
passing from the middle of the West 3d street structure over
to the northerly side of that street, then turning almost tan-
gent to the side of the inner arc, and then crossing over to
the easterly side of South Fifth avenue before bending
westerly again to regain the center of the thoroughfare.

The method of construction adopted on South Fifth ave-

nue, as shown in Figs. 2 and 3 (page 178), resembles that al-
ready described as in use on Sixth avenue, but the posts are
placed on the curbstones, and the cross girders span the
whole width of the carriage way. The cross girders at the
columns are forty feet long and three feet six inches deep.
The top and bottom chords consist of two angles four inches
by four inches by half an inch, and a plate sixteen inches
wide and forty feet long, reinforced by other plates. The
web consists of two- plates a quarter of an inch thick, stiff-
ened by angles. The intermediate girders, track stringers,
etc., are the same as on Sixth avenue.

The structure, in passing through the streets above re-
ferred to, becomes more injurious to property than at any
other portion of its route. In West 3d street it incloses the
entire carriage way, already narrow, cutting off light and air
from the lower stories of the buildings, while the upper
ones will be rendered almost uninhabitable by the constant
noise of the trains passing within a few feet of the windows.
The cage is not much better on South Fifth avenue, one of
thelargest streets in the city, which now presents the aspect
of a gigantic tunnel.

A Plan to Utilize a Desert.

Throughout northern Africa and the drier portions of
western and central Asia the date is the staff of life to mil-
lions. The date tree flourishes where agriculture is impos-
sible, and is the source of large profit as well as common sus-
tenance wherever it is cultivated.

It is now proposed by our Commissioner of Agriculture at
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‘Washington to make the date a staple American product
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The center of this new enterprise isto be the now use-
less desert regions of southern California and Arizona. Seed
has been procured in Egypt and successfully planted, and
more is coming. A recent letter from General Stone, an
American officer on thestaff of the Khedive, speaks very en-
couragingly of the project. He says: “Had I known that
you desired to plant the date tree in large numbers, the quan-
tity sent would have been very much greater, and I have now
given orders for the collection of several thousand seeds in
each of the northern districts where the best dates are
grown.

““The provinces of Charkyeh, Garbieh, and Dakalieh, as
well as the district of Roseta, all produce in their northern
portions excellent varieties of dates, the cultivation of which
is very profitable.

“From what I have seen of the date producing regions in
this part of the world, and from what I know of the Desert
of the Colorado between Carisa Creek and Fort Yuma, Iam
inclined to believe that the greater portion of thelatterregion
can be made productive and very valuable by making planta-
tions of the date palm. This tree not only does not require
much water, but much water is prejudicial to it, and the
climate of the Colorado Desert is singularly similar to that of
some of the best date producingdistricts here. Inany case I
feel assured that all the New River portion of the Colorado
Desert would grow the date tree without difficulty.”

R
——4

KANGAROO HIDES are an important article of export from
Australia. They are said to make the most pliable leather
known. >

THE GILBERT ELEVATED RAILWAY, NEW YORK CITY.
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A description of

IMPROVEMENTS WANTED IN WORKING GOLD AND SILVER
ORES,

But few of the writers who treat of the working of gold
and silver ores do more than describe the practiced methods,
without attempting to criticise them or to suggest possible
improvements; and especially isbut little stress laid by any
of them upon a point which seems to us to constitute one of
the most necessary factors to successful working. We al-
lude to fine comminution or pulverization of the ores.

The discovery and consequent working of our gold and
silver mines introduced to us the prevailing methods and
machinery of countries where cheap laborand lack of com-
petition have always restrained inventive talent and con-
served traditional ideas. In our ignorance and inexperience
we were forced to accept and adopt these unsuitable guides,
and, the choice being apparently justified by some isolated
successes, the so-called ‘‘ practical miners” seemed for years
to be committed to a system of defence which gave no quar-
ter to new ideas and improvements.

In evidence, however, that education, observation, and
experience are gradually becoming substituted for the old
order of things, we now find among mine managers a hope-
ful and growing belief that the science of metallurgy has
not reached its limits; and, not seldom, a modesty of opinion
which is most promising of progress and success.

It may not then be premature to inquire whether the
stamps and pans of the present epoch satisfy the conditions
for which they were intended. Because they are of simple
construction and require but little intelligence or care on the
part of superintendent or workmen, they have, naturally,
maintained a preference over all other machines designed for
the same work, a preference which has been strengthened by
their successful use in mines of exceptional richness and ce-
lebrity.

And yet it may be fairly questioned whether experience
has not demonstrated that a very frequent if not a principal
cause of non-success has not been because these machines
have failed to comminute the ore to the fineness requisite
for an economical separation of the precious metals.

It is stated that some coarse gold ores have yielded nearly
their assay value when reduced only fine enough to pass
through a 10 mesh sieve, or 100 holes to the square inch.

A few years since preference was given to the 40 mesh
sieve or screen for stamps, =1,600 holes per square inch, in
successful mines. Now the 60 mesh is generally advocated,
an evidence of progression which is very encouraging.
From the stamps the ore, gold or silver, goes to the amalga-
mating pan or to the chlorinator. Inthe pans itis still further
comminuted while being ground or rubbed into the mercury.
This further comminution, slight as it is, as is apparent on
an examination of the ¢ tailings,” is effected, however, at a
most disproportionate expense; the cost of the wear on the
pans being three or four times greater than on the stamps,
for in grinding or rubbing the hard quartz or other stone
has the advantage of iron. But the ‘“ tailings ” still are sand,
not powder, and these particles of sand may, and in many
instances do, hold enveloped smaller particles of the precious
metals which further comminution would have exposed to
the action of the quicksilver.

The most approved writers on the subject agree that when
the ores are in the most finely divided state the most satis-
factory results are obtained in chlorination.
tion is not made when amalgamating in pans is treated of,
because the pan process is a very imperfect one, and is not
adapted to finely powdered ores.

Phillips says that in amalgamating the pan process gives
better results than any other (naturally enough where
stamps are used), and yet that the yield of the metal rarely
amounts to 75 per cent, and that the average scarcely ex-
ceeds 65 per cent, and that the ‘“tailings” from the pan pro-
cess, after being exposed to the atmosphere for a few months
(becoming further disintegrated), may sometimes be again
advantageously worked over, thus increasing the total pro-
duct to 85 per cent.

Kiistel saysthat ‘“not more than 50 to 60 per cent of the
silver is ever obtained by this process;if it is higher it is
owing to the presence of gold or silver glance.” *“The re-
sult of the operations depends considerably upon effecting a
more or less perfect grinding in the pans.”

The size of the apertures in the stamp grating or sieves,
says Phillips, varies to a certain extent in conformity with
the particular views of the superintendent of the mill on
that subject.

It seems evident, then, that much finer comminution—say
through a 90 or 100 mesh—would, in many instances, add 20
to 30 per cent to the product of mines now profitably
worked, and would assure profits to many others which
have been worked at a loss. But as the combination of
stamps and pans cannot effect this, and as, even if the
stamps were effective, the pans could not work such fine
powder successfully, other machines must, in time, sup-
plant them.

Stamps and pans are indispensable to each other, but
stamps cannot economically make a fine powder of the ore
so that all the metalshall be liberated from the matrix, nor
can the pans successfully manipulate anything finer than
sand. Both a new comminutor and a new amalgamator are
needed.

It seems to us that the first principle of successful work-
ing is a thorough separation of the metal from its en-
velope, and, next, a presentation of the metal to the quick-
silver without the rubbing and grinding which create
“flouring ” and *«slimes.”

© 1878 SCIENTIFIC AMERICAN, INC

But this asser-

WILL OUR MOON EVER RISE IN THE WEST?

‘When the periods of Encke’s comet were found to be short-
ening it was suggested, by way of explanation, that the cause
might be some appreciable resistance to the comet’s motion
by the luminiferous ether, it being one of the paradoxes of
astronomy that resistance must cause a planet’s motion to be
accelerated. But this explanation was open to two serious
objections: there was no other occasion for suspecting such
action on the part of the luminiferous ether, and subsequent
observations and computations showed that the quickening
of the comet’s motion was not uniform. Insome of its peri-
odic revolutions the velocity of the comet was accelerated,
in others no acceleration appeared. Obviously some cause
acting irregularly is at the bottom of the puzzle.

When it was discovered that the inner moon of Mars had
an anomalously rapid motion, revolving around its primary
three times while the planet revolved on its axis once, the
puzzle rose to a problem of the most serious magnitude.
Such a flat contradiction of whatshould have been expected,
according to the nebular hypothesis, would be little less
than fatal to that hypothesis unless it should appear that some
cause had been acting with special force to shorten the radius
of the moon’s orbit and so accelerate its motion.

The most reasonable explanation of the anomaly yet offered
is that of Professor Doolittle, of the United States Coast Sur-
vey; and his suggestion answers equally well for Encke’s
comet. Professor Doolittle rejects the hypothesis of resis-
tance on the part of the luminiferous ether, since that sub-
stance, whatever it may be, is so different from ordinary
matter that it is scarcely proper to say what is credible or
incredible in regard to it. There is, however, in the interplan-
etary spaces a well known form of matter, in quantity pre-
sumably sufficient to produce the effecis observed, namely,
the matter of aérolites or shooting stars. It is well known
that a larger number of these bodies strike the earth in front
than in the rear, and it is quite possible that the impact of
these bodies may cause resistance to planetary bodies suffici-
ent to shorten their radii and accelerate their velocities. This
action would tend to increase the relative velocity of satel-
lites in three ways: (1) by striking the satellite and increas-
ing its velocity by making it revolve in a smaller orbit; (2)
by striking the primary, and thus increasing its mass and its
attraction of the satellite; (3) by increasing the mass of the
primary, and thereby consuming its original velocity of rota-
tion through the taking up of this addition to its mass.
However slight may be the average annual effect thus
produced, any assignable diminution of radius and in-
crease of velocity is thus attainable in a sufficient number of
years.

By reason of its going faster than the surface of its pri-
mary the inner moon of Mars must, to an inhabitant of that
planet, rise in the west and set in the east. And to this con-
dition all the planets and satellites are destined to come if
the causes now in operation continue to operate as in the
past. Some curious changes may fall to the lot of our earth
if the meteoric rain is not abated. The time will surely come
when our moon, too, will rise in the west and set in the east.
But before that there must be a period, perhaps very long,
when the moon will revolve around the earth just once a
day, and consequently hold an unvarying pesition in the sky,
visible to half the world, invisible to the rest. Possibly dur-
ing this period it may happen to fall in the shadow of the
earth, and so suffer eclipses of long duration. Or it may
chance to fall between the earth and the sun and be invisible
save in slow eclipses of the earth’s chief source of light and
heat.

All this assuming that the meteoric storm goes on as here-
tofore. But Professor Doolittle suggests that after all the
minor moon of Mars may continue as now an exception.
It is known that aérolites belong largely, perhaps wholly, to
the solar system. If so, their number must be finite and ex-
haustible—may be they are already nearly all picked up.
Such being the case the acceleration of planctary motions
through their action must gradually come to an end.  This
danger to the stability of the solar system will cease; and
though our remote descendants will miss the sight of amoon
rising in the west, their lot will not be without its compen-

sations.
—_———. e ————

WORK AHEAD FOR INVENTORS,

It has been a favorite dogma with speculative philosophers
that the surest road to human improvement and happiness
lies through a limiting of man’s wants. All our troubles
and most of our crimes, they tell us, arise from the multi-
plicity of our artificial needs and desires—from our compli-
cating life with innumerable inventions.

A practical philosopher, though a transcendentalist, has a
truer conception of the order of human progress and the
conditions of human happiness. The hope of the future
rests not on Arcadian simplicity—an impossible civilization
of bare-backed and empty handed philosophers—but on the
continued conquest of the materials and forces of na-
ture, and the widening of all men’s wants, until every
possibility of art and nature shall be made tributary to every-
day life.

Emerson, in his latest utterance, ¢ The Future of our
Republic,” takes this standpoint, and hints of the predomi-
nant part to be played by inventors in the great drama of
the future. In the effort to meet one want a thousand
others may be created and satisfied; and any one of these
may mark an enormous advance in the progress of civiliza-
tion and the elevation of human existence.

““Our modern needs,” says Emerson, ‘*stand on a few
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staples. In our war one of these was exaggerated in im-
portance—cotton. And what is cotton? One plant out of
some two hundred thousand known to botanists, vastly the
largest part of which are reckoned weeds. And what is a
weed? A plant whose virtues have not yet been discovered.
Yet every one of the two hundred thousand plants probably
is yet to be of utility in the arts, as Bacchus of the vine,
Ceres of the wheat. As Arkwright and Whitney were the
demigods of cotton, so in time there will yet be an inven-
tion to every plant. There is not a property in nature but a
mind is born to seek and find it. There is not a plant in the
whole magazine of material nature that cannot be made a
power in the hands of thinking men; and every new appli-
cation is equivalent to a new material.”

There is no danger that the inventor will ever lack ma-
terial or opportunity, or that the profession will ever be
overcrowded. And we believe that, in the long run, the
common wisdom of civilized men will never suffer these, the
highest benefactors of their kind, to be robbed of the fruits
of their labors, or unfairly weighted in their struggle for
material recompense.

THE NEW YORK HERALD'S BEST WORK.,

If asked to name the most notable illustration of modern
newspaper enterprise we should mention—not the achieve-
ments of Abyssinian or Bulgarian war correspondents, not
the relief of Livingstone, not the survey of the Equatorial
Lakes of Africa, not Stanley’s conquest of the Congo; no,
nor even the Herald’s latest project to attack the north pole.
We should name a service to humanity greater than any of
these, and one less liable to suspicion as to its motives; that
is, the work of the Herald’s Weather Bureau. In thiswe find
not only the noblest exhibition yet made of newspaper en-
terprise, but one of the most significant achievements in
modern practical science.

A few days ago the Herald gave a review of the first year’s
work of its weather service, with a complete list of the warn-
ings and predictions transmitted by cable to Europe, with
the manner of their fulfillment.

The first warning issued was dated February 14, 1877,
predicting the arrival of a storm on the European coast five
days later. The prediction was fulfilled to the letter. Dur-
ing the ensuing three months eleven more warnings were
cabled, and each was justified by the event. During May,
June, and July, sixteen warnings were sent, and but one
proved out of time. From August, 1877, to January, 1878,
out of nineteen predictions cabled, seventeen were com-
pletely fulfilled, one was generally fulfilled, and one failed,
the failure being due to a miscalculation of the progress of
a slow cyclonic storm from the southwest. Thus out of
forty-six warnings only two wholly failed of complete or
partial fulfillment. Of the forty-four successes thirty-one
were correct in every particular, eight were correct in
general, and five were partly fulfilled by the arrival of storms
on sections of the European coasts, but not affecting other
sections to which their influence was believed likely to ex-
tend. It certainly speaks well for the truth both of the ob-
servations and the theory on which these predictions were
made that over ninety-five per cent of them were fulfilled,
and as nothing succeeds like success, it is not surprising
that the warnings, which were received at first with derision,
are now published regularly in the leading commercial and
agricultural papers of England and France, agd also find a
place in the official International Bulletins of the Observa-
tories of Paris and Brussels.

The storm movements on which the warnings are based
are few and simple. Except in the Mediterranean regions
the weather of the countries to the east of us is chiefly de-
termined by the weather of the American continent,and as
the telegraph outspeeds the wind the storms approaching
the European coast can usually be foretold days in advance
of their arrival. Nearly every storm that strikes the Nor-
wegian, British, French, and Spanish coasts has affected in
its course the weather of some portion of the United States
or Canada. These storms generally strike the coasts north-
ward of the Bay of Biscay, traveling in a northeasterly,
easterly, or southeasterly direction. Those which come
from the southwestward are usually, but not exclusively, of
equatorial origin, or pass over the American continent by
the southward route of the gulf from the Pacific Ocean.
Cyeclonic storms, such as the one which devastated southern
Texas in 1875, take very direct courses toward Europe from
thesouthwest. Butinstances are by no means rare of storms
that have passed over the lake region from the northwestern
territory and the Pacific, being carried southeastward to
comparatively low latitudes, and then northeastward so as
to reach Europe from the southwest.

After storms reach the European coast they pass either
over Norway toward Northern and Central Russia, or east-
ward over Denmark and the Baltic to Northern Germany
or Southern Russia, or else southeastward over the English
Channel, the Netherlands, and France to Central Europe and
the regions of the Danube Valley and Asia Minor. Nearly
all the storms that affected the belligerents in Bulgaria
during the recent campaign in Turkey were of the latter class.

After a protracted comparison of weather reports on both
sides of the Atlantic, supplemented by observations of ship
captains on the Atlantic and the Gulf, the Herald Bureau
was able to deduce the laws of Atlantic storm movements
on which its weather predictions and European warnings
are based. From their scientific, not less than their.com-
mercial and agricultural value, these warnings are among
the most notable achievements of the age.

THE HARVEST OF THE SEA.

At the meeting of the American Fish Culturists’ Associa-
tion, Professor G. B. Good gave statistics showing that the
fisheries of this country yielded in 1876 a grand total of
nearly thirteen hundred million pounds, valued at over $75,-
000,000. First in prominence were the oyster fisheries, the
products of which were valued at $50,000,000. When it is |
remembered that to a large extent the oyster crop depends
on artificial planting and systematic cultivation, the sugges-
tion that the government ought to take proper steps to se-
cure to the owners of oyster grounds a defensible right to
the products thereof seems no more than just and reason-
able. It is something new, to be sure, to grant individual
title to land below low water mark; but since industry has
given to such land, over large areas, a value equal to that
of any dry land, and since the cultivation of such reclaimed
sea-bed adds enormously to the common food supply, it would
be but simple justice to put the sea farmer on the same foot-
ing beforethe law as the upland farmer. The legal right of
an oyster planter to the ground he cultivates and the crop he
produces should be put beyond dispute; and its wholesale
invasion, now so common wherever oyster cultivation has
been attempted, should be made impossible. It is no less
than a national disgrace that an industry so honorable and
useful should be practically outlawed.

Compared with the oyster crop other fisheries are of small
value. The cod fisheries yielded in 1876, according to Pro-
fessor Good’s figures, $4,825,540; the whale, $2,841,000; the
mackerel, $2,375,262; the menhaden, $1,657,790. Theyield
of the Great Lakes is valued at $1,600,000. Of river fisheries
(shad, salmon, etc.) no estimate is given. The lobster catch
is valued at $1,000,000. Of the various othershell fish (clams,
scallops, etc.) no mention is made. The number of vessels
employed in our fisheries is set down as 2,188, with a tonnage
of 80,000, clearly an underestimate.

——————— et —
PATENT OFFICE MODELS.

The matter of providing accommodations for models in
reconstructing the burned portions of the Patent Office will
shortly come before Congress. Suitable apartments for the
storage of those already om hand will have to be arranged,
and some provision should also be made for the large annual
increase in their numbers, which before many years will cause
the room now capable of being rendered available to be in-
sufficient. The new quarters will, of course, have to be
constructed with especial view to their purpose, and so built
as to protect their contents from the recurrence of such dis-
asters as the recent fire. This will involve expenses and re-
quire consideration, which will be unnecessary if the obli-
gatory furnishing of models in all cases is to be done away
with, and therefore the present is a fitting time for the care-
ful review of the arguments advanced in favor of this pro-
ceeding.

We recently gave a brief summary of Mr. H. Howson’s
very able pamphlet on the subject, and we now recur to the
same in order to examine more fully some of the principal
considerations which he suggests. Referring to the anoma-
lous state of affairs now existing under the present system,
hesays: ‘“ An examiner, in acting on an application for a pat-
ent, has before him a specification and drawing, which he
interprets by the light of a model; the application is allowed,
and the patent goes out to be interpreted by the public
without the aid of the model, the latter constituting no part
of the patent.” Hence it is argued that a specification and
drawing are all that is necessary to afford an examiner a .
clear idea of the subject matter, and when these means fail
to do so, it is certain that they are not in a proper condition
to go before the public in the shape of a patent. Again, it!
is believed that the knowledge on the part of inventors, that
if an invention is not set forth with proper clearness and ex- |
actness a model will be called for, will tend to render the'
specifications and drawings more accurate and comprehen- |
sible.

Whether the furnishing of a model be regarded in the
light of a penalty or otherwise, it.is certain that the removal
of the obligation as it now stands will be a great relief to
inventors. Mr. Howson states that the yearly tax from this
cause cannot be less than $250,000, and he points out, as we
have frequently already done, how onerous an imposition
this becomes when the circumstances of the inventor, as
often is the case, are straitened. Where a tax is oppres-
sive and at the same time unnecessary it can have but one
effect, and that is repression, and it is a legitimate conclu-
sion consequently that many valuable inventions are ¢ thus
smothered in their infancy.”

The same point which Mr. Howson makes as regards in-
ventors preparing their papers in better manner because of
the absence of models, he adduces with greater emphasis
with reference to patent solicitors, and he asserts with much
truth that these practitioners should not need models to ob-
tain a clear comprehension of inventions committed to them,
but that they should be able to take their clients’ rough |
sketches and ideas and put them in proper and complete !
form. ‘A patent,” he says, ‘“‘should be simply a lesson,
by which any member of the community familiar with the
art to which it relates may acquire a positive knowledge of |
the thing patented, with the least possible trouble.” Elaborate
working drawings, therefore, should not find place in the
patent; but a similar course should be adopted to that taken |
by scientific and technical journals in rendering their read-
ers conversant with new and improved devices. Perspective :
drawings might, it is true, cost more, but their expense ;
would be less than that of models, while the fact that inven- |
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' minating warfare against these subtle pests.

(and well brushed and shaken before being replaced.

tors are constantly availing themselves of the former means
of elucidation in presenting their devices in a business way
to the public, plainly indicates their efficiency.

A large portion of Mr. Howson’s argument is devoted to
the elaboration of these views, and we commend it to the
attentive perusal of inventors. He suggests as a corollary
to his demonstration the opinion that the presence of a
model must in some measure react unfavorably upon the
preparation of drawings and specifications, owing to the
fact that these are apt to be slighted and dependence placed
upon the model to supply deficiencies. It would hardly be
justifiable to postulate this as a rule, although it is an open
possibility. Still, the argument may be conceded in so far
as it reaches the conclusion that the abolition of the model
will compel the writer of specifications ‘ to exercise patience
and forbearance in discovering the main points of the inven-
tion, and the consequence is that more brains will be put
into the specification than if he had a model.”

Mr. Howson’s other points are, that the constant increase
in the number of models will in course of time necessitate the
provision of very extensive accommodations for them; that,
as a rule, models fail to represent accurately the machines,
etc., to which they relate; and that when collected, as at
present, they do not furnish the ‘great museum of national
industry ” which some suppose. He further points out the
dangers of fraud entering into attempts at reissues of patents
on the models, and offers some good suggestions as to how
a really valuable national industrial museum might be
founded upon properly made models contributed voluntarily
by patentees. To some of these topics we shall recur in

another article.
et

CLOTHES MOTHS,
BY PROFESSOR C. V. RILEY,

This name includes several distinct but similar species of
minute moths belonging to the family Z%neide, which, in
their larval state, are very destructive to woolen goods, fur,
hair, and similar substances. Among them may be men-
tioned the clothes moth (7%nea vestianella), the carpet moth
(Tinea tapetzella), the fur moth (7. pellionella), and the hair
moth (Z%nea crinella). These tineans have slender bodies
and lanceolate, deeply fringed wings that expand £; or % of
an inch. The antennz and palpi are short and thread-like,
and there is a thick orange or brown tuft on the forghead.
The colors range from buff to drab and dark gray. The
eggs are laid in May and June (the moth dying immediately
afterward), and hatch out in fifteen days. The young
worms at once proceed to work, gnawing the substances
within their reach and covering themselves with the frag-
ments, which they shape into hollow rolls and line with
silk. These rolls are by some carried on their backs as they
move along, and by others fastened to the substance they
are feeding upon; and they.are enlarged from time to time
by additions to the open extremities and by portions let
into the sides, which are split open for this purpose. In

| such ambush the worms carry on their work of destruction

through the summer; rest, in seeming torpor, during the
winter; and change to chrysalids early in the spring. They
transform again in twenty days, and issue from their shelter
as winged moths, to fly about in the evening till they have
paired and are ready to lay eggs. Then follows an invasion
of dark closets, chests, and drawers, edges of carpets, folds
of curtains, and hanging garments, and the foundation of a
new colony is swiftly laid.

The early days of June should herald vigorous and exter-
Closets, ward-
robes, all receptaclesfor clothing, should be emptied and laid
open, their contents thoroughly exposed to light and air,
In
old houses much infested with moths, all cracks in floors,
wainscots, shelves, or furniture should be brushed over
with spirits of turpentine. Camphor or tobacco should be
placed among all garments, furs, plumes, etc., when laid
aside for the summer. To secure cloth linings of carriages
from the attacks of moths, sponge them on both sides with
a solution of corrosive sublimate of mercury in alcohol,
made just strong enough not to leave a white mark on a
black feather. Moths may be killed by fumigating the ar-
ticle containing them with tobacco or sulphur, or by putting
it, if practicable, into an oven heated to about 150° Fah.

—_— —.—cr— —————
American Isinglass,

The best quality of American isinglass is made from the
sounds of the hake. The crude material is collected during
the summer and autumn, coming from Maine, New Bruns-
wick, Nova Scotia, and Prince Edward’s Island. The con-
version of the crude material into the mercantile article
takes place in winter. A low temperature is necessary, in
order to turn out by machinery the fine ribbons of isinglass,
and ice-water passes through the rolls. The total product is -
about 250,000 pounds. Besides the use of isinglass for

| fining beer, etc., it isemployed as a dressing or glaze for

straw goods in the United States.

PR
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A BETTER plan for improving the aroma of butter, in use
in many parts of Switzerland noted for good milk and fine
butter, is as follows: The milk, as soon as it is drawn, and
while yet warm, is filtered through a sprig of washed fir tips,
the stem of which is inserted loosely and upright in the hole
of the funnel. The milk deposits hairs, skins, clots, or
gelatinous sliminess on the leaves. It hasimparted to it a
most agreeable odor, and does not readily turn sour. A fresh
sprig should be used each time.




178

Scientific Qmervican,

[MarcH 23, 18%78.

THE STEAM BOILER EXPLOSION COMMISSION,

The President has recently sent to Congress two reports
of the Commission appointed to inquire into the cause of
steam boiler explosions. One of these was written and sent
to the President just previous to the change of administra-
tion, but owing probably to the excitement attending the ex-
ecutive office at that time the report failed to reach its desti-
nation, or was overlooked somehow, and the Commission
therefore forwarded a second copy of their report with that
for the year ending
December 31, 1877.

From these re-
ports we learn that
nearly three years
have been spent in
makingand perfect-
ing certain electri-
cal instruments, by
which the commis-
sion, it is said, will
be able to know, at
a safe distance from
the boiler being
experimented with,
the exact condition
of the water within
it, as to its close
contact with all
parts of the heated
surfaces, the exact
temperature of the
water and of the
steam in all parts of
the boiler, and also
by the use of the
telephone, asrecent-
ly modified by the
commission toadapt
it to the purpose,
to hear at a safe dis-
tance the sounds
made by alteration
of form, and by
the slipping or the
breaking of the stays or of the plates of the boiler. The
instruments heretofore used, as stated in previous re-
ports, proved altogether unreliable. The commission had
procured all the instruments that gave the most promise, both
American and foreign; but it was found impossible to ob-
tain with them the desired knowledge of conditions within
the boiler which the commission desired to have, and thought
necessary to know, before a satisfactory answer could be given
to the questions it was the duty of the commission to answer.
The most important of these were: First, the condition of
the water within the boiler as to its contact with the surfaces
exposed to the action of the fire, as to its close contact or
otherwise; and second, the condition of the water as to its
temperature, whether it has the temperature due to the pres-
sure or otherwise.

It has long been
known, from the

these circumstances ebullition commences, the excess of heat
above that due the pressure is given off explosively.

Dufour’sexperimentstend to show that solid matter, when
present in water within a steam boiler, soon parts with its
air, so that it does not prevent the abnormal heating of the
water, although it has been supposed by many that the con-
trary was the case.

As it is believed by many investigators, Professor Tyndall
among others, that these conditions of the water may cause

bl T T o oI T o

GILBERT ELEVATED RAILWAY.—Fig. 2.---[See first page.]

a large proportion of the explosions that occur, the commis-
sion were of the opinion that experiments for learning the
causes of steam boiler explosions, without instruments to
show whether or not all parts of the boiler exposed to the
action of the fire are in close contact with the water in the
boiler, or to show the temperature of the water within the
boiler, would be far from conclusive, to say the least, and
the commission therefore decided to make no more experi-
ments with the large boilers until suitable instruments had
been made, as it seemed clear that the information to procure
which the commission had been created could not be ob-
tained by the bursting of any number of steam boilers, nor
by the making of any number of experiments, without such
instruments. The commission accordingly proceeded to de-

be re-appropriated. The commission ask that this may be
done, and as the rent of grounds and the wages of the watch-
men above referred to will probably require a large portion
of the unexpended balance, a second appropriation of $30,000
is asked for, in order that all needed preparation for the re-
sumption of experiments on boilers may be made as soon as
the weather is suitable. As so much money has been spent
in preparing for experiments, it would hardly seem wise to
drop further tests at this stage; but it would be only common
prudence to inves-
tigate the manner
in which the large
amount heretofore
spent has been used,
and then if a satis-
factory showing of
the expenditures is
made it will be tole-
rably good evidence
of the wisdom of
making asecond ap-
propriation.
Deepening with=
out Digging.
One of our mine
owners recently
contracted with a
couple of brawny
miners to sink a
shaft on his claim
to the depth of 100
feet. Themen went
to work with a vim,
and at the end of a
month reported the
work completed and
ready for inspec-
tion. The gentle-
man had furnished
them with a rope 100
feet long for hoist-
ing purposes, but,
to havea sure thing
on the measure, he took along a tape line. On arriving at
the shaft, one of the miners descended, and all of the rope
reeled off of the windlass, proving that it was 100 feet
deep; but to make assurance doubly sure, he fastened a
stone to the end of his tape line and let it down until it paid
out the same number of feet. That satisfied him, and he paid
the men $500 for their month’s labor. They left for Grass
Valley, Cal., and a week afterward the owner again visited
the location, and made the singular discovery that the shaft
had shrunk 25 feet and was only 75 feet deep. The rope
had also shortened the same amount, but as there was noin-
terested party down in the shaft to reel out 25 feet on the
tape line, that article held out. Now he says that ‘* for ways
that are dark and tricks that are vain, these miners were
peculiar.” He fig-
ures his loss at $125
on the 25 feet, and
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experiments of Lei-
denfrost, Klaproth,
and others, that

the price of 25 feet
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of brand new rope,
cut off and thrown

away. Theboysdid

when metallic sur-

faces are raised to
certain elevated

not work exactly
with the ‘¢ Golden

temperatures water
will not remain in
close contact with
them, the contact .
being prevented, as ;
Professor Tyndall
says, ‘‘by the recoil

of molecular projec- J
tiles discharged i
from the water next -
the heated sur- =
faces.” F -

A committee of b L
the Franklin Insti- kg
tute who had been E: §

investigating this
matter found that
when iron surfaces,
say of a steam boil-
er, for instance,
were raised to a
temperature of
about 400° Fah.,
the repulsion of the
water was perfect.
These experiments were made with small quantities of water,
at atmospheric pressure, and it was supposed that pressure
would tend to raise the temperature of perfect repulsion ; but
experiments made since those of the Franklin Institute seem
to show that pressure alone does not raise the temperature of
perfect repulsion, but that this matter is governed largely by
the amount or strength of the circulation within the boiler.
In relation to the temperature of the water within the boil-
er, the experiments of Magnus, Donny, Dufour, and others,
show that water may be raised to a temperature much above
that due the pressure without boiling, and that when under
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GILBERT ELEVATED RAILWAY.—Fig. 3.

vise and construct such instruments, and were just about to
recommence their observations and experiments with their
assistance when the decision of the Secretary of the Treasury
was made that the unexpended balance of the appropriation
(some $4,000) must be covered into the Treasury, so that
nothing could be done with the instruments, although ready
for operations.

The instruments, ground, boilers, tools, apparatus, etc.,

| at Cambridge, Sandy Hook, and Pittsburgh are in charge

of watchmen, who are serving without present pay in

| hopes that the balance covered into the Treasury may
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game will probably
: listen to the old
K refrain, ‘“ Oh! not
; for Joe!” — Bureka
Sentinel.

SO
Reagent for Al=
cohol.

The reagent is a
; solution of nitrate
1 of mercury ob-
tained by treating
the metal with a
suitable proportion
of nitric acid of
mean strength. The
action of this acid
nitrate upon ethylic
alcoholis rapid. If
a little ammonia is
added to the mix-
ture after the reac-
tion a black pre-
cipitate is obtained, the more intense the greater the pro-
portion of alcohol present. Methylic alcohol and other an-
alogous liquids behave quite differently, and do not give a
black precipitate with ammonia.— M. Jacquemanrt.
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GERMANY takes the third place in Europe as a producer
of wool, ranking after Great Britain and Ireland, which
produce about 1,360,000 cwts., annually, and Russia, the
yield of which is 1,178,000 cwts The production of France
about equals that of Germany, being 618,000 cwts. Spain
stands on about the same level, her crop being 570,000 cwts.
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ASTRONOMICAL NOTES.
BY BERLIN H. WRIGHT.
PENN YaN, N. Y., Saturday, March 23, 1878.
The following calculations are adapted to the latitude of
New York city, and are expressed in true or clock time,
being for the date given in the caption when not otherwise
stated.

PLANETS.
H.M.
Mercury sets .. . 6R3eve. | Saturn rises......... . ...
Venus rises, 4 12 mo. | Uranusinmeridian

. | Uranus sets
. | Neptune sets....

FIRST MAGNITUDE STARS.

Mars sets. .
Jupiter rises.

Antares rises..... ........ 11 56 eve. ! 7 stars (cluster) set

Spica rises............... 750 eve. | Rigel sets.................

Altairrises.. 113 mo. | Capella sets ...

Vega rises . 9 33 eve. | Betelgeusesets... ..

Deneb rises........ 10 36 eve. | Siriusin meridian .

Algol (2d-4th mag.var.) sets 0 07 mo. ' Regulus in meridia .9

Aldebaran sets ....... ... 1121 eve. I Procyon in meridian...... 727 eve.

Alpheratz sets ....... .... 7 47 eve, | Arcturus in meridian....... 2 07 mo.
REMARKS.

Mercury sets 7m. after, and Saturn rises 7m. before the
sun, hence both are invisible. Venus is brightest March 28,
her phase at that time being in form that of a crescent.
The moon will pass within 214 times her apparent diameter of
Jupiter March 27, in the morning. Jupiter’s first satellite
passes into an eclipse March 21, 4h. 46m. morning. The
third issues from behind the planet March 23, 4h. 37m.
morning. The first begins a transit across the planet’s disk
March 29, 5h. 9m. morning.

——i—

LARGE STEAM PUMPING E%%NES_A DUPLEX PRESSURE
PUMP.

Among the pumps of largest capacity in this country are
those constructed for water works by Henry R. Worthing-
ton, the inventor and patentee of a remarkably efficient type
of pumping engines, known as Worthington’s duplex steam
pumps. At the Centennial Exhibition, Philadelphia, the
largest and most expensive hydraulic exhibit was the pump-

ing engine for supplying the entire Exhibition grounds with
water, designed and constructed by this engineer. The ca- |
pacity of this pumping engine was six million gallons daily. |
At Jersey City, N.J., there are two pumps, having together

a capacity of sixteen million gallons; at Baltimore, Md., |
Toledo, Ohio, Toronto and Montreal, Canada, pumps with |
a capacity of ten million gallons; in Syracuse, N.Y., pumps |
of the same capacity were erected last year, and also in the
same year were erected pumps for the Boston High Service,
having a capacity of three million gallons daily. These are
but a few of the many large pumps in successful operation,
varying in capacity from half a million to sixteen million
gallons daily.

Since 1844, the year when this engineer patented his first
invention in steam pumps, he has taken out eleven patents
in this country for inventions in this department of engi-
neering.

The annexed engraving represents one of the smaller
Worthington duplex ‘‘pressure” pumps, designed original-
ly for driving hydraulic machinery, but also admirably
adapted for mining, boiler feeding, severe and constant work
generally. The form of the water end is peculiar, and in-
tended for continuous pumping against heavy pressure, at
moderate speed. Each piston drives two single-acting
plungers, which have external adjustable packing.

Reference being made to the engraving, it will be seen that
the construction of this type of duplex pump varies mate-
rially from all others. The arrangement, which is very
ingenious and gives great
strength and compactness, is
peculiarly theinventor’s own,
and original with him many
years ago, is highly approved,
and has been extensively
copied by other pump manu-
facturers. All the parts are
easily accessiblefor examina-
tion or adjustment. The
moving pieces are made to
gauge, and consequently can
be readily renewed. Pumps
of this description are con-
structed for special purposes
and of various sizes. Special
attention is called to the valve
motion, which is the promi-
nent and important peculiar-
ity of this pump, as being
that to which it owes its ex-
emption from noise or con-
cussive action. Two steam
pumps are placed side by
side, and so combined as to
act reciprocally upon the
steam valves of each other.
The one piston acts to give steam to the other, after which it
finishes its own stroke, and waits for its valve to be acted
upon before it can renew its motion. This pause allows all
the water valves to seat quietly, and removes everything like
harshness of motion. As one or the other of the steam
valves must be always open, there can be no center or dead
point. The pump is therefore always ready to start when
steam is admitted, and is managed by the simple opening
and shutting of a valve. The office of Henry R. Worthing-
ton is at 239 Broadway, New York. The manufactory is at

| basin into the air chamber, so that the operator has only to

the Hydraulic Works, South Brooklyn, N. Y.

BOZERIAN’S NEW SHOWER BATH.

M. Gaston Bozerian, whose improved foot power engine
we recently illustrated, has combined his apparatus with a
pump, so as to produce a convenient shower bath, operated
by the bather himself. In the tub shown in the annexed en-

BOZERIAN'S SHOWER BATH.

graving, which we take from La Nature, isa cast iron air
chamber, which also serves as a support for the pedal levers.
Each lever operates a pump, which forces the water in the

move the weight of his body alternately first on one pedal and
then on the other to work the pumps. The water is thusdriven
up a pipe connecting with thisair chamber, and escapes in a
shower from the perforated receptacle above. The same
water is used over and over again, and the shower is main-

WORTHINGTON'S DUPLEX PRESSURE PUMP.

tained as long as the operator chooses. The apparatus isin
successful use in water-cure establishments in Paris.
| —— e —— ———— —
Down in the Lower Levels.

Not many men who see the miners of the Savage lifted
out at the top of the shaft at change of shift have the cour-
age to descend into the lower regions of that mine. Very
few even of the old residents of the Comstock would care
to descend into the steaming regions below, and not one
Eastern man in a thousand could be induced to make the
trip after seeing the men popped out at the top of the shaft,
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pumped from their pores.
lons of it, and it never hurts them in the least.— Virginia
Enterprise.

while he is holding and hammering with both hands.
has several irons in the fire, and keeps his dinner pot boiling
with the waste flame. His whole family, like the generations
before them, seem to get their living in the hardware line.
The cooper holds his tubs with his toes.
down while they work. Perhaps that is an important dif-
ference between a European and an Asiatic.
to his work, the other stands up to it.
do-things contrariwise to the Japanese?
down, or they? The Japanese say that we are reversed.
They call our penmanship ‘crab writing,’ because, say
they, ‘it goes backward.’
page like a crawfish, instead of going downward properly.
In a Japanese stable we find the horse’s flank where we look
for his head. Japanese screws screw the other way. Their
locks thrust to the left, our to the right.
the Aryan race squeak when they are squeezed; the Turno-
nian gimeracks emit noise when pulled apart. A Caucasian,
to injure his enemy, kills him; a Japanese kills himself to
spite his foe.
negative, which the positive of truth? What is truth?
What is down? : .

steaming as though just lifted from out of a caldron of
boiling; water. Though they are shirtless—naked as at birth
from the waist up—and wear only cotton overalls, they are
dripping as if but a moment out of a pond of water; yet
this is all from steam and perspiration. In all this great
heat men must work. The wonder is that they are able to
do anything but gasp and pant. Itisa place better fitted
for salamanders than for men. At the head of the main in-
cline, where they have so long been engaged in putting in
the V-bob, it is as hot as in the hottest vapor baths at Steam-
boat Springs.

One would think that men much in such a place would
be quite secure against the rheumatism. On making
inquiries in this regard of an underground foreman,
he said that he never knew of any of the men working
below to have the rheumatism. Some of our sufferers from
the disease might try this cure—might have themselveslow-
ered into the depths of the mine, there to sit and steam
through one shift per day. But forthe immense quantities
of ice water they drink, the men could not endure the great
heat in which they are placed or the floods of perspiration
They swallow gallons on gal-

—_—————.— i -———
Curious Habits of the Japanese,

The Japanese habit of reversing everything, if we may re-

gard our own way of doing as the proper way, is very curi-

ous, and in some of its details very interesting. Mr. Grif-

fiths, in his work on Japan, discusses it thus: ‘¢ Another
man is planing. He pulls the plane towards him.

T notice
a blacksmith at work. He pulls the bellows with his feet,
He

All of them sit
One sits down

Why is it that we
Are we upside

The lines in our books cross the

The baby toys of

‘Which race is left-handed? Which has the

What is up?”
—————
Mr. Bennett’s Polar Expedition.

A petition has been presented in the Senate by Mr. Conk-

ling, from Mr. James Gordon Bennett, asking that an Amer-
ican register be granted to the Pandora, an English steamer
which he proposes to man and equip at his own expense for
a voyage of discovery toward the North Pole, taking the

Spitzbergen or European route, simultaneously with the

Howgate expedition via Greenland. It is thought that prob-
ably there will be more or less opposition on the part of

the advocates of American shipbuilding; but if an American
register be given to a foreign
vessel for the Woodruff
scheme, it is hard to see why
one should not be given to
another one for Mr. Bennett’s
expedition.

It is not known who is to
be at the head of the ex-
pedition, but it is supposed
that the adventurous Stanley,
just returned from the burn-
ing sands of Africa, wishes to
try his luck and endurance
against the rigors of the
Arctic winter which has con-
quered so many adventurous
spirits.

Captain Howgate expresses

much gratification at the pro-
posed expedition of Mr. Ben-
nett, because, when taken in
connection with the proposed
government expedition from
the United States this year,
it will test the practicability
of the two most prominent
routes to the North Pole. The
Smith’s Sound route, which Captain Howgate proposes to
follow, is the favorite American route; while the Spitzber-
gen one is and has been advooated by foreign geographers,
in the face of the many failures in that direction hitherto
made. The two expeditions will probably differ widely in
other respects, as the Howgate plan proposes an exhaustive
study of the various scientific subjects upon which light can
only be thrown by steady researches made within the polar
area, and is not limited in its object to the mere discovery
of the North Pole, that being only one of the items of the
Howgate scheme.
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Proposed Changes in the Patent Law,

The Committee on Patents of the United States Senate
have lately reported a bill amendatory of the patent laws,
which, according to an analysis prepared by the committee,
has the following aims:

SEc. 1. Limitations. The period fixed is four years, to
apply to all suits at law or in equity hereafter commenced,
with a proviso allowing two years in which to bring suits
on existing causes of action before the bar applies to them.
If many suits are brought to preserve a right, the courts may
stay proceedings in all except cne.

SEc. 2. Profits and damages. This preserves the existing
rule of damages. It changes the accounting in equity from
the present rule of ‘‘savings ” alone by providing that the
amounts allowed as ‘ profits ” shall not exceed the profits
actually realized in that part of the defendant’s business
connected with the use of the invention. The rule for ap-
portionment of the actual profit among the different elements
employed, excluding capital and personal services, remains
unchanged. The court is allowed a discretion in all cases,
both to increase and diminish the amount found, whereas it
is now allowed only to increase, and that merely in an action
at law. The court is also empowered to allow counsel fees and
expenses in case of vexatious claims or willful infringement.

SEc. 8. Appeals. This is new, and gives to the Circuit
Court the power to allow an appeal to determine the capital
questions of validity or infringement before putting the par-
ties to the delay and expense of an accounting which will
become useless if the decision below is reversed.

SEc. 4. Appeals. This also is new, and =nables the Cir-
cuit Court, subject to the direction of the Sapreme Court,
to exercise a control over the parties by injunction pending
an appeal. In the present state of the Supreme Court docket
a cause is not reached until three or four years after the ap-
peal is taken.

Sec. 5. Reissues. This replaces Revised Statute 4,916,
and changes it in these respects: First, it does not allow any
evidence of what the invention is, except such as the papers
filed in the office before the original patent issued afford,
whereas the present law in certain cases allows evidence
aliunde by ex parte afidavits. Second, it does not allow the
model to be resorted to at all for purposes of reissue. This
change has been introduced by the committee. Third, it
directly makes it the duty of the court to inquire in suits on
a reissued patent whether it is for anything except the same
invention shown, contained, or substantially indicated in the
specification or drawings of the original application or its
amendments, and which the inventor would then have been
entitled to patent.

SEc. 6. New.) Provides that reissues shall not have a re-
troactive effect.

SEc. 7. Provides that if a patent be issued to two on the
inventign of one, or to one on the invention of two, this
mistake may be corrected, as a clerical error, by the consent
of all inventors and owners.

SEc. 8. Taking testimony ¢n perpetuam. The existing
law. adopting the English chancery practice was intended
for questions of titles relating to real estate, and does not
meet the exigencies of patent litigation. The scheme of this
section is that anybody may take testimony upon leave of
court first obtained, and notice to the opposing party in in-
terest that any person, whether a party to that proceeding
or not, may use the evidence, but only as against those who
were parties to the original proceeding, and actually served
with notice or those claiming under them; that when a peti-
tioner in such a procceding perpetuates testimony upon any
particular topic the opponent may, by leave of the court, in-
troduce evidence in rebuttal or avoidance, and if any stranger
avails himself of one part of this record he thereby makes
the whole as competent against him as if he had been a party
to the proceeding. This section is entirely new, and has
been considerably amended by the committee.

SEc. 9. New.) Allows suits to be brought by special leave
of court to repeal and annul patents which are void. Exist-
ing laws afford no adequate remedy.

Sec. 10. (New.) Supplies a remedy for cases where a per-
son injures the business of another by advertising that it in-
fringes a patent, and yet refuses to bring a suit in which the
validity of the patent or the question of infringement can
be tried.

SEc. 11. Periodical fees. This is new, and has been already
explained.

BEc. 12. The change introduced by this requires exclusive
licenses toberecorded in thesamemanneras technical grants,
because practically the two are equivalent. It shortens the
time allowed for recording assignments from three months
to one month. Improvements in the mail service since 1836
justify this. Itallows all agreements about patents to be
recorded, and makes certified copies from the records to be
legal evidence.

SEc. 13. The law now is that each joint owner of a patent
may grant licenses without the consent of the other. The
object of this amendment is to give full effect to an agree-
ment between them as to which shall exercise the power, if
the agreement be in writing, signed by all the parties and
recorded.

Sec. 14. (New.) This punishes, by not exceeding one
year’s imprisonment or $1,000 fine, whosoever *¢ with intent
¢o defraud ” sells, as unincumbered, a patent which he
actually knows he has no power to sell and convey.

SEc. 18. This proviso is new, and provides that the delay [

of the office after the patentee has completed all that he has
to do shall not prejudice his rights.

SEc. 19. The law about granting patents in this country
to those who have patented their inventions abroad has been
i changed several times, particularly by the act of March 2,
11861, in a manner which has caused considerable confusion,
. This section establishes what is believed to be a just and
'reasonable rule. It retains the provision that a foreign
patent does not prevent a patent here to the same inventor,
"but that he cannot come here to get a patent for an inven-
tion that has been in use here for two years. It addsa new
requirement that if he makes it known by patenting abroad
he must apply here within two years or it can be used by
the public. The old law provided that if the inventor pat-
ented abroad his United States patent must expire as soon
as the foreign patent, but if he leaves it unpatented so that
foreigners can use the invention freely, he is allowed the
whole seventeen years here. This discrimination against
our patentees is abolished.

Sec. 21. Applications. No change as to original applica-
tions. Applications for reissues may be signed and sworn
| to by the owner of the patent or his legal representatives.
" At one time the surrender of a patent and the application
ffor a reissue were required to be sworn to by the owner;
'and at another time by the inventor. This amendment leaves
it to be sworn to by the owner. The oath is of no impor-
tance, because the action of the Commissioner is to be based
solely on the sworn statements filed by the inventor on his
original application. To require his oath to the new ap-
plication is to enable him to extort money from the person
who has already bought and paid him for the invention.

SEc. 23. The law has always required the patentee to
mark on the article the date of the patent. About 300 pat-
"ents a week are now issued, all bearing the same date. This
amendment requires him to add the number of his patent in
order that it may be identified.

Several sections, particularly section 1 (limitations) and
section 2 (damages and profits) apply not merely to existing
patents, but to some extent to existing rights of action.
After hearing elaborate arguments upon both sides of the
question, the committee are satisfied that a patent right is
‘ property ” within the protection of the Constitution, and
cannot be taken away or impaired by any legislative action.
That right is under the terms of thelaw, and under the Con-
stitution probably must be exclusive. This was declared
by Mr. Chief Justice Marshall and by the Senate. But
while Congress is bound to provide a remedy efficient and
adequate to cause that right to be respected, and protected
from invasion, it clearly has the right to select the precise
remedy for that purpose. Though the patentee hasa right
to some sufficient remedy, because without it his right
would be merely nominal and illusory, and therefore virtu-
ally be taken from him under the doctrines laid down in
Bronson against Kinzie (1 How., 811), without due process
of law, yet he has no right to any particular remedy. His
right is to such efficient remedy as exists at the time of
trial, and not necessarily to such as existed at the time the
cause of action arose. The committee cannot doubt, there-
fore, that Congress can make some changes in the remedy
for existing causes of action, and that the changes made by
this bill leave them fully adequate and efficient to secure to
the inventor the exclusive right which the Constitution con-
templates that Congress shall secure to him.

Some of these proposed changes are good, and others are
quite objectionable, as we shall show in a future discussion

of the subject.
— O ——

Muscular Power.

Fick and Wislicenus proved, in 1865, that muscular power
is to a great extent produced by the oxidation of non-nitro-
genous substances, such as fat. Frankland determined to
put the matter beyond dispute by determining the amount of
potential energy locked up in muscle, and its chief products
of oxidation—urea, uric acid, and hippuric acid. A num-
ber of tables are given in the memoir, showing the amount
of actual energy developed by 1 grainof various articles of
food when oxidized in the body. These tables show that
055 1b. of fat will perform the work of 1-15 1b. of cheese,
5 lbs. of potatoes, 1-3 Ib. of flour or pea-meal, or of 314 Ibs.
of lean beef. The following conclusions were drawn from
the author’s results, coupled with those of Fick and Wisli-
cenus: .

1. ‘“ A muscle is a machine for the conversion of poten-
tial energy into mechanical force.

2. ““The mechanical force of the musclesis derived chief-
ly, if not entirely, from the oxidation of matters either con-
tained in the blood or deposited around the muscular fibers,
and not from the oxidation of the muscles themselves.

3. ‘‘In man the chief materials used for the production of
muscular power are non-nitrogenous; but nitrogenous mat-
ters can also be employed for the same purpose, and hence
the greatly increased evolution of nitrogen, under the in-
fluence of a flesh diet, even with no increase of muscular
exertion.

i 4. “Like every other partof the body, the muscles are
! constantly being renewed; but this renewal is scarcely per-
! ceptibly more rapid during great muscular activity than
| during comparative quiescence.

© 5. ‘“ After the supply of sufficient albuminoid matters in
i the food of man to provide for the necessary renewal of the
; tissues, the best materials for the production both of internal
‘and external work are non-nitrogenous matters, such as oil,
fat, sugars, starch, gum, etc.

6. ““ The non-nitrogenous matters of food which find their
way into the blood yield up all their potential energy as ac-
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tual energy; the nitrogenous matters, on the other hand,
leave the body with a portion at least one seventh) of their
potential energy unexpended.

7. ““The transformation of potential energy into muscu-
lar power is necessarily accompanied by the production of
heat within the body, even when the muscular power is ex-
erted externally. This is doubtless the chief, and probably
the only, source of natural heat.”

_————r———
Transatlantic Steamers.

‘We are indebted to Mr. Arthur J. Maginnis for a manu-
script copy of a valuable paper on the subject of ‘“ Transat-
lantic Lines and Steamships,” recently read by him before the
Liverpool Engineering Society. It is quite lengthy, and
hence we are debarred from publishing it in extenso; but it
contains much useful information not easily obtainable and
not, we believe, before made public. This is mainly found
in the tables, which form an appendix to the essay proper,
which deals chiefly with the history of the different lines
and the progress made inintroducing improvements in ocean
steamers. Intable No. 1 are given the names of the various
Atlantic lines, with their aggregate tonnages brought up to
the present year. Of these, the Allan line shows the largest
total, having 18 vessels and a total gross registered tonnage
of 52,650 tons. The other lines succeed in the following
order: Hamburgh-American, National, Cunard, North Ger-
man Lloyd, Inman, French, Anchor, White Star, Dominion,
Netherlands, Leyland, Guion, State, American, Warren,
Wilson, Netherlands-American, Beaver, and Great Western.
The total number of steamers is 182, of which 125 (877,905
tons) are British; 5 (15,798 tons) American; 10 (39,325 tons)
French; 32 (97,395 tons) German; and 10 (26,427 tons) Dutch.
Total tonnage of all, 556,850 tons.

In table No. 2 the dimensions of a dozen famous steamers
are given, beginning with the old side-wheeler Britannia of
the Cunard line, built in 1840, the dimensions, etc., of which
were: Length, 230 feet; beam, 34 feet 5 inches; depth, 22
feet 5 inches; tonnage, 1,150; and horse power, 440; and
ending with the Inman screw steamer City of Berlin, built
in 1875, the data concerning which are: Length, 520 feet;
beam, 44 feet; depth, 87 feet; tonnage, 5,491; and horse
power, 1,000. Examination of the figures shows the con-
stant increase of length and nearly as steady diminution of
beam. From the two succeeding tables of quick passages,
it appears that in July, 1840, the Britannia steamed from
Liverpool to Boston, 2,755 miles, in 14 days and 8 hours; in
August, 1877, the Britannic made the passage from Queens-
town to New York, 2,802 miles, in 7 days 10 hours and 53
minutes, or a little over half the time, a remarkable instance
of the progress in steam navigation in 40 years. Two valu-
able tables are given showing the average passages of Atlan-
tic steamers. For the first nine months of 1877 the figures
are as follows: Trips outward from the United States—
Cunard, 9 days 7 hours 7 minutes; Inman, 8 days 20 hours
36 minutes; Guion, 9 days 18 hours 51 minutes; National,
10 days 5 hours 31 minutes; and White Star, 8 days 10 hours
80 minutes. In 1850 the average run of the Cunard line was
12 days 16 hours.

It is stated that in April, 1877, the Germania (White Star
line), coming westward, logged 410 knots in a day of 24 hours
and 55 minutes. Thisis at the rate of 1914 statute miles per
hour. The same vessel, going eastward in October, 1877,
made a day’srun averaging 193¢ statute miles per hour.
This performance can hardly be surpassed until the existing
mode of propelling vessels has undergone a complete change,
which shall reduce the costly wear and tear of machinery
and still heavy consumption of fuel.

et r—
The Tide of Lake Superior.

A correspondent, Mr. John Smith, who has studied the
eccentric fluctuations in level of Lake Superior, writes that
he has come to the conclusion that it is unnecessary to re-
sort to the hypothesis of unequal atmospheric pressure upon
different portions of the lake, or any similarly remote cause,
to account for the phenomena. His observations lead him
to believe that these movements are entirely analogous to
the oceanic tides, and that they are purely the effects of
lunar and solar attraction; the repetition, or return waves,
being explained as merely the rebound of the original tidal

wave from the opposite shore.
—— O r———— .

THE United States Supervising Inspector-General of Steam-
boats gives notice to supervising and local inspectors of
steam vessels, that their whole time must be devoted to their
official duties, and that they will not, under any circum-
stances, be allowed to superintend the repairs on any steam
vessels or draw the plans for the construction of boilers or
machinery, or act as experts in any such matters for the
agents or owners of steam vessels, either with or without
pay, under the penalty of dismissal from office: Provided,
however, That officers whose salaries are less than one thou-
sand dollars ($1,000) per annum, may, when not officially
employed, engage in other occupations that do not approxi-
mate their official duties, when the same can be done with-
out detriment to the public service.

et

THE Belgian Government has appointed a commission
consisting of twenty civil and mining engineers, iron man-
ufacturers, architects, and railroad officers, to inquire into
the best means of enlarging the field for the consumption of
iron, so as to increase the demand for the products of the
Belgian works, which have long suffered from a depressed
state of trade.
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The Objects of the Howgate Polar Expedition.

Favorable reports relative to Captain Howgate’s plan for
exploring the Arctic regionshave been made in both Houses
of Congress, and a bil. providing for a suitable appropriation
will shortly be considered. Captain Howgate has pointed
out the cardinal objects of his plan with much clearness,
and in a way which must go far to satisfy those who can
see no national benefit to accrue from Polar expeditions, the

A NEW TOOL.

A new and very useful tool has of late been introduced
into the marine engine manufactories of Glasgow, Scotland,
and it is likely to find an extended field of usefulness, be-
cause it is capable of performing a class of work which is
somewhat troublesome to manipulate and usually requires
a great deal of hand finishing. With this new tool, however,
most, if not all the hand manipulation can bedispensed with.

ostensible end of which is the empty glory of showing the In our engravings, Fig.
flag at the pole, annexing new territories of ice fields, and |1 shows the construction
bringing polar bears and Esquimaux under the blessings of | of the tool, which con-
a Republican government. The fact is, however, that the |sists of the stock, A A,
benefits to be gained by Captain Howgate’s scheme are really | with the shank, B, made
of great importance; and perhaps most especially so in the | tapering to fit the socket
additions to our knowledge of the laws of meteorology of a boring or drilling
which will be secured. Inreducingmeteorology to an exact machine. Through the
science, an experienced German student and explorer has body of the stock is a
shown the necessity of a comprehension of the conditions keyway orslot, in which is
existing in the Polar zones. The general movements of the placed the cutter, C, pro-
atmosphere arise from the exchange of cold and warm, of vided in the center of the
dry and humid air, between the poles and the equator. How upper edge with a notch
enormous must be the influence of the huge masses of polar or recess. Into this slot
ice upon the distribution of the earth’s heat is obvious. fits the end of the piece,
Greenland and Iceland afford proofs how the movements of D, which is pivoted upon
ice, driven by winds and oceanic currents, may affect the the pin, E. The radial
climate of a country, but our knowledge of these movements ' edge of D has female
is very defective. Now it is possible that the ice of the worm teeth upon it. F is
Polar zones may be the regular cause of our own climatic |a Worm screwin gear with
conditions, the origin of many of the furious storms which | the radial edge of D. Upon
sweep destructively along our coasts and over our own land. | the outer end of F is a
It is probably not saying too much, adds the same authority, | square projection to re-
when we assert that the Polar regions are the most impor- ceive a handle, and it is
tant portions of our globe for the study of the natural | obvious that by revolving
sciences. |the screw, F, the cutter,

The extreme conditions under which the forces of na-|C, Will be moved through
ture act in the vicinity of the poles produce phenomena | the slot in the stock, and
which offer us the best means of investigating the nature of | hence the size of the circle
the forces themselves. As in meteorology, so, also, in ter IWhiCh the cutter will de-
restrial magnetism and electricity, these have to do with |scribe in a revolution of
forces of the most tremendous magnitude, often exhibited in | the stock, A, may be de-
destructive energy, but never yet subdued to the service of | termined by operating the
man. So, too, if it is desired to investigate the ocean cur- screw, F. Thus the tool
rents, and the laws of the tides upon which depend the:IiS adjustable for differ-

safety and success of ocean commerce, influences are found | ent sizes of work, while it is rigidly held to any size with
centering in the North which must be traced to their source. | out any tendency whatever either to slip or alter its form.
Probably there is not one of thelaws which govern the ele- | The pin, G, is not an absolutely necessary part of the tool,

ments in their movements, a better knowledge of which will | but it is a valuable addition, as it steadies the tool.
not result in material benefit to the race in cheapening the  necessary when the spindle of the machine in which it is

means of supporting life, in increasing the sources of human

happiness, or in averting the perils to which we are now [ with boring and drilling machines. The use of G is to act

subject.

Captain Howgate’s plan is simply that the explorers shall
go as far north as they can and settle there, building them-
selves a suitable habitation. As soon as fixed good weather
or other conditions indicate the possibility of an advance,
they are again to push forward and again settle when
stopped, and thus it is believed, by slow, gradual progression,
the adventurers, who meanwhile will become acclimated to
the cgld and other abnormal phenomena, will be enabled in
time to reach the pole.

—— e
The Astor Library, New York.
The Astor Free Library in this city is rich in valuable

scientific and technical books and works of reference in all

departments of science. It is a student’s library; and as
doubtless many of our readers avail themselves of the
facilities here presented, we intend to offer from time to
time a list of the recent additions.

The following is a list of recent additions in the de-

\ly adapted to cutting

partment of mechanics and engineering, which has been pre- |

pared by the courteous assistance of the librarian:

Shreve, Samuel H., Treatise on Strength of Bridges and
Roofs, New York, 1873, 8vo. Matheson, Ewing, Works in
Iron, London and New York, 1873, 8vo. Fanning, J. P.,
Practical Treatise on Water Supply Engineering, New York,
1877, 8vo. Krepp, Frederick Charles, The Sewage Question,

London, 1867, 8vo. Spon’s Dictionary of Engineering, Slends of connecting

vols., New York, 1874, 8vo. Whipple, S., Elementary and
Practical Treatise on Bridge Building, New York, 1873, 8vo.
Auchincloss, Wm. 8., Slide Valve and Link Motion, New
York, 1875, 8vo.
Boiler Making, London, 1873, 4to. Francis, J. B., Lowell
Hydraulic Experiments, New York, 1871, 4to. Burgh, N.
P., Modern Marine Compound Engines, London and New
York, 1874, 4to. Burgh, N. P., Treatise on Condensation
of Steam, London, 1871, 8vo. Burgh, N. P., Link Motion
and Expansion Gear, London, 1872, 8vo. McCord, C. W.,
Treatise on Movement of Slide Valves, New York, 1873,
4to. Spon, Ernest, Present Practice of Sinking and Boring
Wells, London and New York, 1875, 8vo. Neville, John,
Hydraulic Tables, etc., London, 1875, 8vo. Jackson, L.
D’A., Hydraulic Manual, London, 1875, 8vo. Downing,
Samuel, Elements of Practical Hydraulics, London, 1875,
8vo. Stevenson, Thomas, Design and Construction of Har-
bors, Edinburgh, 1874, 8vo. Clark, Daniel Kinnear, A Man-
ual of Rules, Tables, etc., London, 1877, 8vo. Weissenborn,
G., American Locomotive Engineering, 2 vols., 1 text, 1
plates. Humber, Wm., Treatise on Water Supply of Cities
and Towns, London, 1876, tolio. Merrill, Col. W. E.. Iron
Truss Bridges—Railroads, New York, 1875, 4to. Steven-
son, David, Principles and Practice of Canal and River Engi-
neering, . Edinburgh, 1872, 8vo. Debauve, A., Manuel de
PIngénieur, 8 vols., 6 text, 2 plates, Paris, 1871-3, 8vo.

Burgh, N. P., Treatise on Boilers and |

'shown in Fig. 2, in

This is|
used has play in the bearings, which is very often the case

as a guide fixed in the table upon which the work is held,
to prevent the tool from springing away from the cut, and
hence enabling it to do much smoother work. It is usual to
make the width of the cutter, C, to suit some piece of work |
of which there is a large quantity to do, because when the |
cutter is in the center of the stock both edges may per-
form cutting duty; in which case the tool can be fed to
the cut twice as fast as when the cutter is used for an in-
creased diameter, and one cutting edge only is operative.
The tool may be put between the lathe centers and revolved,
the work being fastened to the lathe saddle. In this way it
is exceedingly useful in cutting out plain cores in half core
boxes.

In addition to its value as an adjustable boring tool this |
device may be used to
cut out sweeps and
curves, and is especial-

those of double eyes.
This  operation is

which D is the double
eye, A 1is the tool
stock, F is the adjusting
and C is the
The circular

SeTEW,
cutter.

rod strips and other
similar work also fall
within the province of
this tool, and in the
case of such work upon
rods too long to be re-
volved this is an important item, as such work has now to
be relegated to that slowest and most unhandy of all machine
tools, the slotting machine. The tool was invented by one
of the engineers of the transatlantic steamships, who unfor-
tunately neglected to patent it.
—_—  avare— ———
Improvement in Car Lighting.

Some of the Western railroads—among them the Lake
Shore and Michigan- Southern—have recently adopted a-.
improvement in car lighting which bids fair to supersede t" e
old method of lighting by candles. Thisisa 300° fire lest |
illuminating oil,made by Corrigan & Company, at Cleveland,
Ohio, from petroleum, and the light it gives is stated to be
8 times greater than that of candles, while it is cheaper to
produce. By the use of this oil the railway coaches are
said to be brilliantly lighted and passengers are enabled to
read with ease. The old system has been the cause of much
complaint from the traveling public, who will welcome an
improvement that, it is thought, will be adopted by railroads
generally.
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[For the Scientific American.]
WHY NUTS COME LOOSE AND BOLTS DROP OUT.

A correspondent asks: ““ Can you explain why it is that
nuts come off, which they will do when subject to rapid
motion or vibration, though they may be a tight fit upon the
bolts and screwed tightly home with the wrench? Why
indeed should it take two nuts to lock one bolt?”

The tendency of a nut to unwind and recede from the
pressure upon its radial face is proportionate to the pitch of
the thread and the diameter of the bolt,and the finer the thread
upon a given diameter of bolt, or the larger the diameter
of bolt with a given pitch of thread, the less is the tendency
of the nut to move back. In the case of ordinary boltsand
nuts a given diameter of bolt is given a standard pitch of
thread, and these pitches are not so fine as to prevent the
nuts from unscrewing in many cases unless checknuts are
used.

It would appear that if the nut thread fits reasonably tight
upon the bolt and the nut is screwed well home, it should
remain there, but there are palpable explanations why it
does not do so. Of these the principal are the errors which
ensue from the alteration of form which takes place in the
screw cutting tools during the hardening process. As a rule
all steel increases in dimensionsfrom being hardened. What
the amount of increase or expansion is we have at present
no very definite knowledge, because it varies considerably;
although it is probably equal under equal conditions. Sup-
pose, then, that a tap is made of the correct diameter to a
vernier gauge, and that it increases in diameter and in length
(as it almost invariably does) during the hardening, the pitch,

| the thickness, the depth, and the diameter of the thread will

be altered and ‘ out of true.”

Unless both the tap and the die are tempered to precisely
the same shade of color, the amount of the contraction will
vary. As a result of these at present irremediable errors taps
are made to suit existing solid dies, or adjustable dies are set
to suit the taps, and though the nut may fit closely to the
bolt so as to be just movable by hand, or under a moderate
pressure of a wrench, yet the sides of the thread do not fit
properly, nor can they be made to do so under any ordinary
conditions. The result is that under vibration the threads
give way on the contact sides, for vibration is a number
of minute blows. Under reciprocating motion the result is
precisely similar, for the whole pressure upon the nut issup-
ported by that part of the surface of the thread which is in
contact, which compresses or recedes. Any machinist who
desires to test this matter may do so by taking a nut that fits
very tightly upon a bolt, and, striking upon the sides, he will
find it will lose the fit to the bolt. J. R

- —— e ——
THE SACCHAROMETER.,
BY SELIMO BOTTONE.

Theaction of the saccharometer depends on the fact that
ordinary light, when transmitted through or reflected by
certain bodies, acquires certain properties which it did not
before possess. Among other properties conferred upon the
light is that of displaying gorgeous prismatic colors when
caused to traverse certain liquids and crystals. These colors,
when brought into view by means of a solution of cane
sugar, are the more vivid as the solution is more concen-
trated. In the best form of saccharometer, a tube about 10
in. long is closed at each end with a clear glass disk. An
orifice, closed at will with a stopper, is left at about the cen-
ter of the tube, so as to admit of the introduction of the
sirup to be tested. This tube is placed between two pre-
pared crystals of Iceland spar, called Nicol’s prisms, which
have the property of polarizing light which passes through

them. One, at which the eye of the observer is placed, is
termed the analyzer; the other, through which the light
enters, the polarizer. The analyzer is attached to the body
of the instrument in such a manner that it can be made to
rotate on its axis; and the amount of rotation can be meas-
ured by means of an index affixed to the analyzer, which
points to divisions on a circle. To use the instrument, the
analyzer is turned until the field of view (before the tube
containing the sugar solution is interposed) appears dark by
effect of polarization. At this point the index shows zero
on the scale. The sugar solution is now introduced, when
color immediately becomes visible, and the analyzer is rota-
ted until a certain standard tint is produced. The angle of
rotation is then compared with that required to produce the
same given tint with a saturated solution of perfectly pure
cane sugar. It is not absolutely necessary that the polariz-
ing portion of the instrument should consist of prisms of
Iceland spar, as the light reflected from a plate of glass may
be made to answer, but the above arrangement is found more
convenient in practice.

The illustration furnishes a rough sketch of the essentiai
portions of a polarizing saccharometer, as seen in section.
A, the polarizer, being a short piece of tube containing the
Nicol’s prism; B, the analyzer, a similar piece of tube con-
taining also a Nicol’s prism, free to rotate on its axis, the
rotation being measured by the pointer, C; D, the tube in
which the sirup is placed, closed at each end by plates of
glass.
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IMPROVED HOSE COUPLING.

We illustrate herewith an improved hose coupling, so con-
nected with the hose ends as to be drawn tighter as the pres-
sureto which it is subjected augments. The interior sleeve,
A, Fig. 1, is made with a slight taper, and the hose end is
secured upon it by a diagonally split and tapering band, B,
having a screw thread on its exterior, and also on outer
sleeve, C, threaded inside as shown. The screwing up of
this sleeve closes the split in the band, B, and compresses
the same tightly over the hose. Theopening in the band, it
will thus be seen, allows the latter to accommodate itself to
different thicknesses of hose. The female coupling, D,
turns loosely on the inner sleeve, being connected by a short
intermediate collar, E, Fig. 2, that is screwed by an inner
thread on the threaded end of the inside
sleeve, so as to retain coupling, D, on
the circumferential shoulder of the same.
The female coupling, D, has a recess,
F, which acts as a guide to steady it in
making the connection with the threaded
part, G, of the male coupling. The outer
sleeves are applied by a suitable wrench
that enters recesses in them.

The device is strong and durable, and
excellently well suited to ‘the uses of fire
departments. It has also, we are in-
formed, been successful under severe tests.

Patented through the Scientific Ameri-
can Patent Agency, Sept. 25, 1877. For
further information address Mr. Fred-
erick Stewart, Engineer No. 8, cor. 12th
and Salisbury sts., St. Louis, Mo., or
O. F. Scudder, Engineer No. 9, cor.
Broadway and Mound st., St. Louis, Mo.

Poisonous Candy and Beer.

It appears that though magenta made
by the arsenic process is no longer used for
coloring confectionery, sirups, liqueurs,
etc., yet these articles are still found to
contain traces of the poison. According
to Ritter, of Rouen, the source of this
evil is to be sought not in the magenta or
other colors employed, but in the glucose or starch-sugar so
often used. This substance is obtained by the action of
dilute sulphuric acid upon starch ; and theacid, being made
from arsenical pyrites, contains traces of arsenic, which thus
finds its way into articles of food. Asin Germany the brew-
ers employ little malt and very much starch-sugar, the beer
is thus liable to be contaminated.
e~ -—

CURTIS’ PROPELLING AND DRY DOCK ATTACHMENT FOR
VESSELS.

The inventor of the new propeller illustrated in our en-
graving considers that tne losses due to the screw propeller,
as now placed thwartships a vessel, may be summed up as
follows: The bending strain causes bending and loss by fric-
tion in the bearings, and causes the breakage'of the shaft;
the loss by unequal action of the various parts of the screw’s
surface, necessitating the dragging of the lagging portion by
the most active; the loss by the opportunity and tendency of
water to escape from pressure; the loss incurred by the pad-
dle-likeaction of the screw drag-
ging the vessel out of her course,
entailing great labor on the
helmsman; the rudder has to be
obliqued and has to be dragged,
and causes a pressure of water
all along one side of the vessel;
the loss incurred by friction of
the end thrust of the main shaft
which receives the force of the
screw and imparts it to the ship
by end-thrust pressure in its
bearings; causing a useless waste
of power. To avoid these diffi-
culties is the object of the device
herewith represented, for which
it is claimed that there is no end
thrust on either shaft, nor bend
ing strain; the screw cannot race,
as it never loses its hold of the
water, and asallthe water leaves
in a straight line, the vessel steers
easy and straight; all parts of its
surface perform the work due to
them and no part retards an-
other. If any of the machinery
needs repairs, it can be done
whenever and wherever needed,
whilein theold-style propellerthe
ship would be buffeted about till
she reached shore, and incur the expense of being dry docked.
In shallow water this screw can be arrangedto use a wheel of
the required power, independent of the depth of the water.

The invention consists of balanced propelling wheels, A,
one of which is shown in Fig. 4, that are attached to the
ends of a lateral shaft, B, Figs. 2 and 8, which shaft is ro-
tated by suitable gearing from the main shaft. The wheels
balance each other as they draw the water from opposite
sides under equal pressure. They may be arranged at the
stern of the vessel or at the center of the same, or at both
stern and bow, Fig. 1, the draw blades of the bow wheels,

Fig. 2, being turned inside and the packing arranged out-
side. Their effect is to draw in the water in front and ex-
pel it at the sides; while the stern wheels draw in from the
side and expel from the stern, as indicated by the arrows.
End pressure is thus given to the column of water in the
same way as in the case of ordinary propellers, but, it is
claimed, with the advantage that the water column does not
cause a loss of power. When the wheels are amidships, as
for canal and river boats, longitudinal inlet and outlet trunks
are arranged, which may be depressed to take up and dis-
charge the water at the lowest possible points. The trunks
are closed by suitable gates, which are shut when any injury
occurs to the wheels. The water is then pumped out of the

chamber so formed, and the latter thus becomes a submarine

IMPROVED HOSE COUPLING.

dry dock,which may be entered through a man-holefrom the
vessel.

The arrangement of the double-balanced propelling wheels
at any part of the vessel is claimed to render the motion of
the same steadier, especially when the wheels are placed at
both bow and stern. The dry dock attachment formed by
closing gates furnishes a convenient means of repairing the
screws in mid ocean in case of accident. The main bulk-
head through which the driving shaft passes is removable
by taking off the driving wheel and withdrawing the shaft.
An opening large enough to pass all the propelling parts, in-
cluding the wheels, is thereby obtained, so that a vessel can
have her machinery renewed or put in when afloat, without
going into dry dock. The wheels also, being inside the lines
of the vessel and incased, are not exposed to damage by
coming in contact with floating bodies, and are therefore
less liable to injury than the ordinary screw propeller. The
inventor submits a calculation for a pair of four-foot bal-
anced wheels as follows: A pair of these wheels discharges

New Agricultural Inventions,

Mr. R. B. Thomson, of Dansville, Mich., has invented an
improved Colter Holder for Plows. A flange upon tkLe
lower rear portion fits into a corresponding groove in the
top of the standard. At the top of the holder another flange
rests upon the plow beam, to which it is secured by an ad-
justable bolt. This arrangement holds the colter securely
in place, and admits of easy adjustment of the latter to or
from the land or vertically, as may be desired.

A machine for Sharpening Mower and Reaper Knives has
been patented by Messrs. H. F. and M. L. Bush, of Douglass-
ville, Pa. "The improvements consist, first, in the mechanism
by which reciprocating motion is imparted to the knife-sup-
porting bed plate; and, secondly, of a fulcrumed and
weighted lever, which regulates the pres
sure of a V-shaped grindstone upon the
knife, and supports the swinging frame of
the stone in raised position for adjusting
the knife upon the bed plate.

Mr. J. J. Carey, of La Salle, Ill, has
invented an improved Corn Planter, in
which the axle is rearwardly curved to al-
low room for a third wheel, which actu-
ates the dropping attachment. This drive
wheel may be raised from or lowered to
the ground by a hand lever. There is also
a guide for planting in accurate check
TOW.

A Reciprocating Churn Dasher, invent-
ed by Mr. M. R. Heliker, of Wauseon, O.,
has two sets of bifurcated arms with in-
clined sides, the sides of alternate arms
being inclined in opposite directions.

Mr. J. H. Mudgett, of Camanche, Iowa,
has invented a Fence Post for wire fences,
which has clips so arranged in the re-
entrant angles of flanges that their hooks
are located back of a line intersecting the
salient angles of two flanges. The head
i3 hollow and of cylindrical form, so that
it may be turned and drawn into the earth
by a wrench or worm.

An improved Gate, patented by Mr. Ja-
cob Kesselring, of Blissfield, Mich., is so constructed that it
may be adjusted to swingat any desired height above the
ground. A slotted bar, carried by the gate post, is secured
to the latter by an adjustable bolt. Blocks upon the rear
upright of the gate engage with this bar, and the height of
the gate is thus regulated by it. There are two latches, up-
per and lower, connected by a link; and the handle is at-
tached to the upper one.

Mr. Henry Barsalou, of St. Anne, Ill, has invented an
improved Seeding Machine. A knotted check cord,
stretched across the field, passes over pulleys on the frame
of the machine and actuates the dropping mechanism in an
original manner. Another novelty is the combination, with
the seed dropping device, of a conductor plate fitted into
the seed box,and provided with a feed slot having sharp
edges to break up lumps.

—_—  —e,r—
Extensive Locomotive Works.

The North Staffordshire Institute of Mining and Me-
chanical Engineers paid a visit
recently to the works of the
Northwestern Railway Compa-

ny, at Crewe, probably the larg-
est of the kind in the world.
They occupy 85 acres, the cov-
ered shops extending over more
than 23 acres. About 150 new
engines are made every year,
and about 2,000 annually come
into the shops for more or less
extensive repairs. The visitors
were shown a large locomotive
that had been ‘‘ erected ” in 2514
hours by 10 men—a feat that
has, however, been eclipsed re-
cently in the United States.
Among the most important fea-
tures of the Crewe works are the

CURTIS' IMPROVED PROPELLER.

a column of water 44 inches square, and 15 inches long, for
every one sixth of a revolution. Each wheel discharges 36
times in one revolution; opening in buckets, depth 8 inches,
width 2014 inches, length 15 inches. Each wheel has six
buckets. From thesedata it is determined that a column of
water 7347 miles long is discharged from the wheels per
hour, or 1,763-28 miles in 24 hours. Definite results as to
the speed of the vessel have not yet been reached.

Patented through the Scientific American Patent Agency,
December 11, 1877. For further particulars address James
Curtis & Co., Middletown, Montgomery county, Mo.
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furnaces and other plant for the
manufacture and working of
steel, which Mr. Webb, the engi-
neer to the company, now uses
in all locomotive boilers.
— e - r—  —
Costly Experiments,

The Titusville, Penn., Herald
says: ‘“ A wealthy operator loca-
ted eight dry wells last year.
He is an ‘oil smeller,’ and cost-
ly experience will probably never rid his mind of the delu-
sion that a hermetically sealed bottle held by a string
near the ground will indicate the existence of petro-
leum one thousand or fifteen hundred feet below the
surface. It is a species of mumbo-jumbo business that
found favor in the early days of the oil excitement, and a
few respectable and intelligent natives were fascinated
by the craze and have never recovered from the afflic-
tion. The gentleman spoken of has more than one hundred
thousand dollars’ worth of dry holes to remind him .of his
foolishness.”

st
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EASEL FOR POTTERY DECORATION.

The annexed engraving represents a very convenient ap-
paratus for holding ceramic ware while being decorated.
The base contains two drawers for palettes, colors, and
brushes. On the upper portion is a sliding piece, to which
is hinged an arm rest, which is supported at any desired
angle by the brace shown, entering a suitable notch. The
rest is also held in place by a pin which passes through the
sliding piece. At the end of the box is a turn table, which
isfree to rotate horizontally. On its face are a number of
concentric circles which assist in cen-
tering the article to be decorated, and
at the periphery are several pins placed
at equal distances apart. These pins
are engaged by the end of the arm rest
when it is folded down, and are em-
ployed in regularly dividing the sur-
face of the article ornamented. A ruler
placed at the side of the box may be
adjusted vertically or at any angle.

The vase to be decorated is placed
on the turn table, as shown, and the
arm rest is suitably adjusted. Irregu
lar ornamentation is applied by the
brush carried by the free hand only;
but when itis desired to form a circum-
ferential stripe, the handle of the brush
rests in one of the notches in the end
of the arm rest, and the table is rota-
ted, while the brush remains stationary.
In making vertical or diagonal stripes,
the brush is guided by the ruler. The
device may be closely folded together
for packing.

It was patented through the Scien-
tific American Patent Agency Decem-
ber 4, 1877, by Mr. W. H. Brownell,
of Brooklyn, N. Y.

-t ——
Hydrocarbon Oils in Lava.

In the basaltic zone which reaches
from the foot of Mount Etna in a south-
southeasterly direction, near the vil-
lage of Palermo, there is, says Nature,
a pre-historic doloritic lava containing olivine, which sur-
rounds the clay deposits of a mud volcano, and which has
been examined by Signor Orazio Silvestri. Under the mi-
croscope the lava shows an augitic principal mass with a
quantity of olivine and many white transparent crystals of
labradorite.

The lava contains numerous round or irregular cav-
ities which are coated with arragonite and which are
filled with mineral oil. This oil, of which there is about 1
per cent by weight in the whole mass, was taken from one
of the cavities at 24° C. At about 17° C. it begins to solid-
ify, and is of a yellowish green tint by transmitted light,
while-by reflected light it is opalescent and light green.
Chemical analysis of the liquid proved it to contain: Liquid
hydrocarbons (boiling point 79-28°), 17°97 per cent; hydro-
carbons solidifying under 0° (b. p. 280°-400°), 8195 per
cent; paraffine, melting point, 52°-57°, 42°79 per cent; as-
phalt (leaving 12 per cent of ashes), 2'90 per cent; sul-
phur, 432 per cent; total, 9993 per
cent.

Scientific dmervican,

Weed=Destroying Machines Needed.

There will probably soon be in this State a good opportu-
nity for inventors of machines for uprooting or otherwise
destroying weeds to introduce their devices with success.
A bill has recently passed both houses of the Legislature
which provides that every person owning or leasing culti-
vated or inclosed land abutting on any highway shall
‘‘cause all noxious weeds, briers, and brush growing upon
said lands within the bounds of said highway, to be cut

or destroyed between the 15th day of June and the 1st

EASEL FOR POTTERY DECORATION,

day of July, and between the 15th day of August and
the 1st day of September,” under certain penalties in case
of neglect. The Governor’s signature will render this
measure a law.

There is nothing in its provisions to exempt railroads and
canals from its operation, and as there are 5,525 miles of
the first and 857 miles of the second, this is a material addi-
tion to the aggregate length of highway in the State. What
this length is can hardly be estimated, inasmuch as it includes
not merely roads, but streets everywhere, so that there is
scarcely a land owner in the State outside of the cities who
will not find that the law in some degree applies to him.
Those who possess large tracts along the railroads will,
however, probably find weed eradication an onerous
'affair, and machinery capable of rapid and effective

operation a decided necessity. Mowing machines or grass
cutters will not answer the purpose, as the ideais to destroy

the weeds and not simply check their growth. Provably

—a

THE RED WOLF.

The animal shown in our illustration
has been sometimes called the ‘“maned
wolf,” but is more commonly known as {
the ‘“red wolf,” from its predominant
color. The zoblogical name is Canisjuba- i
tus. It was first described by D’Azara, a '
South American traveler, who gave its
native name as aguaraguazu, in the coun-
tries of the Rio de la Plata and Paraguay,
where it is commonly found. It is, when
full-grown, one of the larger beasts of the
wolf kind, and its body is covered with
long, stiff, shaggy hair, mostly of a red-
dish hue, but often with a white spot on
the throat; the hair inside the ears and at [
the extremity of the tail is also whitish.

The mane consists of stiff hairs, five or six

inches long, which grow black at the tips;

and this mane, which stands erect, ex-

tends from the occiput to behind the
shoulder. The tail is rather bushy. The

habits of this species of wolf are solitary;

it frequents the low-lying. plains and
marshes of the Paraguay, and the sand

banks in the La Plata, feeding here on

land crabs, there on rats, guinea pigs,

and small birds, or some kinds of vegetables. The speci-
men from which our engraving is taken is now in the collec-
tion of the London Zoblogical Society, and is said by the
Tllustrated News to be the first yet carried alive to En-
gland.

Y-

i
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ARRANGEMENTS are being made for the holding of an in-
ternational exhibition at Sydney, in 1879, under the auspices
of the Agricultural Society of New South Wales. It is an-
ticipated that many of the articles shown at the coming Paris
Exhibition will be trans-shipped to Sydney.

THE RED WOLF.

apparatus similar to the cotton stalk pullers in use in the
South will be found requisite ; or there is a chance for some
enterprising individual to adapt a portable engine to the

tracts with the land owners to clear the ground.
—_— e ——————————
THE Sutro tunnel is gradually nearing the Comstock, and
the blasts in the header can now be distinctly heard by the
miners at work on the 2,000 foot level of the Savage and

Hale & Norcross shafts.

© 1878 SCIENTIFIC AMERICAN, INC
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Repeating O0ld Stupidity.

History constantly repeats itself. Follies similar to those
being perpetrated at Washington over the money question
have been exhibited in every age. When the Bank of En-
gland notes ran below par in gold, during and after the
Napoleonic wars, the question arose, and was universally
discussed in that country, whether the notes had fallen or
specie had risen in value. More than two-thirds of Parlia-
ment decided that it was gold that had risen, and that the
paper money had not depreciated. About as large a propor-
tion of that body were averse to re-
suming coin payments. The ground
was taken there, as here, that resump-
tion was impossible. Even Cobbett,
who was almost always right on the
main question, was wrong on this. He
demonstrated, after his fashion, that
the interest on the public debt and the
obligations of private debtors never
could be paid except in paper money.
England really seemed to be smothered
under her gigantic debt. She had spent
some five thousand million dollars for
war purposes within a comparatively
short period, and was over four thous-
and millions in debt. There was thus
some reason for the delusion there;
but a few brave, clear-sighted men saw
through the darkness, and led the na-
tion out triumphantly. The true prin-
ciples of finance were extracted from
the fiery crucible of her experience,
and laid down in the famous Bullion
Report, and to them the nation was
finally converted, only after long years
of hostility and conflict.

If Congress manifests exceeding ig-
norance on the financial question, it
may be some consolation to reflect that
the British Parliament exhibited just
as much. If Congress believes that
the United States can and should pay
only in bogus money, England was
once of the same opinion in regard to
her debt. Let us hope the parallel may continue, and that
Congress may, like Parliament, be soon educated out of its
ignorance.—New York Sun.

A Simple Electroscope.

M. Rameaux lately brought before the Société des Sciences
of Nancy a very simple and sensitive electroscope. It con-
sists of a fine fiber of white silk, fixed at one end by means
of a little wax to any support, and free to oscillate in any
direction under its point of attachment.

A single thread would, of course, suffice for the ordinary
purposes of electroscopy properly so called, but it is pre-
ferable to employ two near each other, taking care to space
them so that they cannot foul each other during their swing,
or influence each other reciprocally.

One of the threads is charged to strong repulsions by means
of a glass rod charged with positive electricity; the other is

-

purpose-—one that is capable of self locomotion—and run |
it alongside the railways, canals, and roads, making con-

charged in a similar manner with a stick of resin charged
with negative electricity. Every body
which attracts one of the threads so
charged, and repelsthe other, is necessarily
electrified. Its electricity is of the same
sign as that of the thread which it repels.

The sensibility of these electroscopes is
greater, within certain limits, as the
threads are made finer, longer, and less
conducting.

If the finest sewing silk of commerce
be untwisted, each of the parts or strands
obtained will make an excellent electro-
scopic pendulum, which, if about sixty
centimeters long, is very handy, and suf-
fices for almost all tests. ~White silk is
preferable to colored.

The motions of these threads, if well
charged, are very considerable, even when
the bodies presented to'them contain but
slight charges of electricity. When the
threads are not excessively fine, disturb-
ances of the air do not destroy the obser-
vations so much as might be supposed. In
the first place, these disturbances can be
almost entirely removed; and, further-
more, the threads, even when agitated,
obey so well any electric attractions and
repulsions that it is absolutely impossible
to mistake or detract from their evidence.

M. Rameaux has found this arrange-
ment in all cases more sensitive and sure than a carefully
“constructed gold leaf electroscope which he used for com-
parison.

This system also recommendsitself in several ways, for
instance:

1. It is so simple that every one can construct and use it.

2. It costs nothing; no special support being necessary.
The threads can be fixed to any projecting piece, as theedge
of atable; the only condition being that they may hang
freely.

3. It can be set up in a moment, and consequently is at
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once ready for any unexpected requirement; whereas a
gold leaf electroscope long unused requires to be dried for
hours.

4. It works perfectly, whatever the hygrometric state of
the atmosphere.

5. It can be employed to show electric phenomena to a
numerous auditory. With long, thin fibers and highly elec-
trified bodies, the experiments are very telling.—Bulletin de
U Association Scientifigue de France.

—_—————t . —
A Tribute to the Past.

The re-survey of the southern boundary of New York

furnishes evidence of most commendable accuracy on the
part of Mr. David Rittenhouse, who surveyed the first line
nearly a century ago. At the request of the Boundary
Commission the new survey was undertaken by two assist-
ants of the United States Coast Survey, Professor Edwin
Smith, in charge of the astronomical part, and Mr. J. B.
Baylor, in charge of field operations. The exact geographi-
cal positions of four points on the line between New York
and Pennsylvania were established.

To accomplish this the following observations were made:

First, at Station Travis, eastern extremity of the boundary, |
for latitude, thirty-seven observations of ten pairs of starson |

five nights; for longitude, forty-five observations of twenty
pairs of stars on four nights; for time, signals were ex-
changed with Washington on three nights. Second, at
Station Clarke, one mile east of the western extremity of
the boundary, forty-three observations of ten pairs of stars
on five nights were made for latitude; and one set of ob-
servations of Polaris for value of micrometer. Third, at
Station Burt, south of Wellsburg, New York, for latitude,
fifty-one observations of fifteen pairs of stars were made on
six nights; for longitude, fifty observations of twenty-three
pairs on seven nights. For time, signals were exchanged with
Washington on two nights. Fourth, at Station Finn, near
Great Bend, Pennsylvania, forty-seven observations of
twelve pairs of stars on five nights were made for latitude;
one set of observations of Polaris for value of micrometer;
for longitude, fifty observations of thirty-four stars on five
nights. For time, signals were exchanged with Washing-
ton on four nights.

The reduction of these observations was made in the Office
of the Coast Survey. The results showed the 42d parallel to
be about 300 feet south of the present boundary at Station
Travis; about 125 feet south, at Station Clarke; about 800
feet south, at Station Burt; and about 3850 feet north of the
present boundary at Station Finn.

— e ——
Award of Prizes.—Paris Academy of Sciences.

The Academy at its annual meeting, January 28, 1878,
made the following awards:

The two great prizes in mathematics and physics wer,_
awarded this year.

In mechanics, the Poncelet prize was awarded to M. La-
guerre for his mathematical works; the Montyon prize to
M. Caspari for his work on chronometers; the Plumey prize
to M. Freminville for his improvements in steam engines;
the Fourneyron prize to M. Mallet for his tramway engine.

In astronomy, the Lalande prize was given to Professor
Asaph Hall, of Washington, D. C., the discoverer of the
satellites of Mars; the Vaillant prize to M. Schuloff for his
method of detecting the small planets; the Valz prizes to
MM Paul and Prosper Henry for their star maps.

In physics, the Lacaze prize was awarded to M. A. Cornu
for his researches on the determination of the rate of light.

In botany, the Barbier prize was divided between M. Ga-

ot

lippe for his toxicological studies on cantharides, MM. Le- i

page and Patrouillard for their services to medicine and
pharmacy, and M. Manouvriez for various physiological re-
searches. The Desmaziéres prize was divided in part be-

tween Dr. Quélet for his work on the fungi of the Jura and '

the Vosges, and M. Bagnis for his memoir on the puccinia.
From the Bordin prize an encouragement of 1,000 francs was
awarded to M. Charles Eugéne Bertram for his work on the
lycopodiacese; another Bordin prize was awarded to the
same botanist for his work in connection with angiosperms
and gymnosperms.

In chemistry, the Jecker prize was awarded to M. A.
Houzeau for his researches on the production of ozone; the
Lacaze prize to M. Troost for his many valuable chemical
researches.

In anatomy and physiology, the Shore prize was awarded
to M. Jousset de Bellesme for his researches on the physi-
ology of insects.

Among prizes in medicine and surgery, one of 2,500
“rancs was given to Professor Hannover, of Copenhagen,
for his work on the retina of man and the vertebrates;
and 1,500 francs to Dr. Topinard for his work on anthro-
pology.

In physiology, the Montyon prize was divided between
Professor Ferrier and MM. Carville and Duret. The La-
caze prize was given to M. Dareste for his researches on the
artificial production of monstrosities.

—_— - r——

CHBSTNUTS.—The chestnut forms the chief tood of the
poor population of the central plateau of France and Cor-
sica. The production in 1874 amounted to over 14,000,000
Ibs. Improved by cultivation, rendered larger and regularly
round by its solitary development in the involucre, it is
known as the marron, of which there are a great number of
varieties, which are obtained by grafting on the common
chestnut.

THE EYES OF REPTILES AND FISHES.

bility, are but little developed in the majority of rcptiles.
Their eyelids, too, are slow of movement. Crocodiles and
tortoises, like birds, have three. In frogs and toads, the
first two eyelids are but slightly developed; the third (which

only one of any real use to the animal.

Lizards have, so to speak, but a single eyelid, pierced
through its center by a slit, which the animal can enlarge at
pleasure. In the eye of the chameleon this slit is so small
that only the pupil can be seen. Serpents have no eyelids
at all; their eyes are simply covered with a dry, transparent
skin. In the ma-
jority of cases the
iris of the reptilian
eye is of a beautiful
golden yellow. In
the eyes of the
crocodile the pupil
is linear, as in those
of the cat; in frogs
jtislozenge-shaped;
in tortoises, lizards,

Fig. 1.—Eyes of Chameleon, it is round.

In examining the eyes of reptiles, the first thing that |
strikes us is their fixidity. The muscles which, in the higher | although exhibiting, each one, distinct corneas and pupils,
vertebrates, direct the eye-ball and give it its wonderful mo- | have but a single crystalline lens and retina in common, and

is the one called the ‘ winking membrane ” in birds) is the |
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the most constant laws of zodlogy. But a close examination
shows that the two eyes, which are on either side of the head,

form, in fact, but a single eye with a double pupil and
cornea.

It has been remarked that vagrant fishes have keener vi-
sion than those which never quit their native shores; and
those that inhabit muddy places have eyes that are very im-
perfect and sometimes even none at all. Such are the
"' myaine and apterichie, described by Dumeril. These fishes

| are absolutely blind, yet they have preserved the rudiments
| of eyes in the form of black spots hidden under the skin, as

if to indicate simply the place where eyes should have been.
—_—— e -—————
New Inventions,

A Pocket Book Frame, patented by Messrs. D. M. Read
and Louis Prahar, of New York city, is designed to prevent
the escape of small coins. This is effected by the combina-
tion of a detachable cap plate with one side of the frame, to-
gether with a catch and bolt suitably arranged.

Mr. E. P. Cowan, of Germantown, Pa., has invented a
Combined Shawl Strap and Head Rest for travelers’ use.
The head rest forms the handle of the shawl strap, and the

"various parts are compactly arranged, so that the combina-
“tion is convenient for either purpose.

and the chameleon |
‘schlager, of Ashland, Ky., consists of two parts, a main and

A Tuning Pin for Pianos, invented by Mr. John Lauten-

The eyes of the an auxiliary pin, to which each string is applied, the auxil-

|last mentioned animal are worthy of a moment’s attention.
| They consist of large globes protruding from beneath a
.skln which covers them entirely, up to the edge of the |
| pupil (Fig. 1). These reptiles possess the singular facultyl
of directing their eyes in different directions at the same
| time; one eye, for instance, looking upwards while the other
is looking downwards. |

It is a well known fact that chameleons change their color |
to assume, very often, that of the object upon which they |
may chance to be resting. This extraordinary power (like-
wise the property of some other reptiles and a few fishes,
but in a lesser degree) was known as long ago as the time
of Aristotle. Some experiments made not very long ago by
M. Pouchet show that the eyes are the prime mover in this
change of color. The experimenter, having removed the
leyes from chame-
leons, and also from
certain fishes that
shared with them
the faculty of
changing color,
found that the ani-
mals became entire-
ly black, and did not

|

|

‘ again quit this hue.
More recently still,
an eminent young
scientist, M. Paul
Bert, has by his

 investigations ren-
“dered those of M.
Pouchet more com-
plete in demonstra-
ting that, although
the eyes are the
first inciters to the
change of color, yet
the nervous system
is also an essential agent of this phenomenon. M. Bert hav-
ing severed the nerves that vitalized certain members of the
chameleon, these parts of the animal became black and re-
mained so.

In the eyes of fishes, as in those of serpents, the eyelids |
are replaced by a transparent skin, which hangs down in
front of the cornea and adheres to it. This absence of eye-
lids, however, is not common to all fishes, for the shark pos-
sesses them, and the ray displays the rudiments of a ““wink-
ing membrane.”

The pupil of a fish’s eye is nearly contractile; its crystal-
line lens is spheri-
cal, a form which
we know to be nec-
essary to permit of |
perfect sight in
water. The trans-
parent ball which
constitutes this lens
(Fig. 2, f) is ap-
plied directly
against the iris in
front, and is sepa-
rated by a small
space only from the
retina. The result is that the eyes of these animals, instead
of being spherical, as in the mammalia, have a flattened
form; and they are often retained in this shape by a circle,
either cartilaginous or bony, contained in the sclerotic coat.

Fi .—Eye of a Fish. a a, Sclerotic; b b,
éhOl‘Old ¢ ¢, Retina; d, Optic Nerve; f,
CrlstallmeLens g, ‘Anterior Chamber,
Cornea; i, a thin Skin; & %, |

Bony Pedicel. |

Fig. 3.—Eyes of Anableps.

a bony pedicel, thus giving them great power of resistance
against exterior violence, and at the same time great mobil-
ity. There is a fish which, at first sight, seems to be en-
dowed with four eyes. It is called Anadleps, and is found
in the river Surinam, in Guiana. Were these four eyes

ibuttons of the duster.
bands or guards to protect the cuffs.

There are also several fishes which have eyes mounted on |

really distinct (Fig. 8), a like anomaly would upset one of

© 1878 SCIENTIFIC AMERICAN, INC

iary pin taking up a part of the strain and retaining the main
pln rigidly in position.

Mr. J. C. Moss, of New York city, has invented a Ruling
Instrument, which consists of a pen and graver guide and
support provided with an adjustable spacing device, so that
' the pen or graver guided by it produces parallel or converg-

li ing lines with regular or graduated intervening spaces.

Mr. John Dawson, of Williamsburg, N. Y., has patented
an improved Commode Chair, which may also be used as an
ordinary chair when required.

An improved Scarf has been invented by Mr. C. W.
Lyford of Brooklyn, N. Y. Its novelty consists inadouble
'shield cover, each part being separately attached, so that
when one of the covers becomes worn it may be removed,
s0 as to expose the unused one. Thus the part subject to
the greatest wear may be readily renewed.

An improved Fruit Jar has been patented by Mr. G. W.
Gomber, of Sybertsville, Pa. The fastening consists of a
bail secured by a ring-shaped portion to a neck and button
of the glass cover, and fastened by the bent ends or lips of
the bails to inclined edges or rims on the neck of the jar.
The bail is made of two parts, which encircle the neck of
the button, and are soldered together at both sides of it, so
as to be retained in connection.

A Duster Coat invented by Mr. A. P. Silva, of Elmira, N.
Y., has a covering vest, which may be closed over the com-
| mon vest and shirt or folded back and attached to interior
The sleeves are provided with wrist-

Mr. C. C. Kribs, of Trempealeau, Wis., has invented an
improved Coffee Pot, which consists in the combination, with
a vessel of the usual shape, of a water circulator and a perfo-
rated coffee receptacle, the circulator consisting of two or
more upright pipes fixed on a base plate or false bottom and

| bent downward at their upper ends, and the receptacle being

suspended between these pipes on hooks attached to them.

A Spring Rocking Chair invented by Mr. John Krapp, of
Brooklyn, N. Y., has elliptic springs, and otherwise differs
from the many chairs of similar nature lately patented, in the
“mode of arrangement of the oscillating and stop devices, the
deSIgn of the inventor being to keep the strain alwaysat right
| angles to the springs.

In a Lantern devised by Mr. C. W. Colony, of Sandy
| Creek, N. Y., the globe is raised and retained by a notched
ball and is held closed by a spiral spring when the bail is
| unlocked.

Mr. John Fox, of New York city, has invented a Postage
Stamp which is applied to letters and canceled in the same
way as ordinary stamps, but which, it is claimed, cannot be
removed, cleaned, and used again after being canceled. The
paper of the stamp is cut entirely through, so as to form seve-
| ral distinct pieces, and these parts are united by a backing of
tissue paper or some other delicate substance.

A new Sash Fastener has been invented by Messrs. I. N.
Wood and Alexander Morton, of Wilmington, Del. The
sash has a rack at one side, in connection with an intermesh-
ing pinion upon the casing. The pinion may be locked, en-
gaged, or cleared by a fulcrumed spring pawl, actuated by
a cam lever or other means.

An improved Lid for Car Axle Boxes has been recently
patented by Messrs. J. E. Meth and W. Lindemann, of Grand
Island, Neb. The lid or cap is hinged at the upper edge to
the inside of the box, and is acted upon by a spring, to close
tightly the opening of the face plate.

Mr. J. N. Coffin, of Biddeford, Me., has invented an im-
proved Bearer for Harness Collars and Breeching. The
bearer is formed of a plate and a loop or keeper, cast in one
piece, and having a buckle and fastener cast upon the ends
of the plate. The fastener is made with a shoulder recessed
to receive the end of the sweat leather, and with a slot tore-
ceive a piece of leather for the stitches to pass through in
sewing the fastener in place.

An invention intended to lessen the dangers of mining has
been made by Mr. George Hayes, of Girardville, Pa. It is
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an improvement on the ordinary form of Squib used in blast-
ing, and consists in an interior explosive alarm device, which
indicates that the squib is doing its work, and thus gives
warning that the charge is about to explode.

Mr. James Forsyth, of New York city, has made some im-
provements in Roller Skates, by which the latter may be
guided forward, backward, or diagonally in any direction
by tipping the foot, without rocking or oscillating.

A Process of Manufacturing Oil from Organic Substances,
such as pitch pine, cotton seed, sassafras, etc., which con-
sists in injecting steam and carbonic acid gas into the retort
containing the material and heated to a high temperature, has
been invented by Mr. D. M. Buie, of Wilmington, N. C.

A Combination Fuse for Projectiles has been patented by
MM. Eduard Rubin and August Fornerod-Stadler, of Thun,
Switzerland. The invention consists in the combination of
a percussion fuse, which is ignited by the sudden force im-
parted to the shell at the moment of firing, with a double-
graduated ring fuse and a powder chamber. There is alsoa
second percussion fuse which is thrown into action when the
shell strikes an object.

Mr. John Cottner, of New York city, has patented an im-
proved Trunk, the lid of which has a hinged receptacle di-
vided by a horizontal partition, a drawer, hat box space,
looking glass (hinged and protected by a cushion), a secret
jewel receptacle, and a hinged desk, all arranged compactly.

In a new Fire Escape, the invention of Mr. Geo. Kenyon,
of Springfield, Ill., the new features are essentially as fol-
lows: A hand device is added for operating the brake band
of a pulley, upon which the escape rope isreeled, and it con-
sists of a fixed handle, spring, and movable handle, the latter
receiving the rings of the brake band. The pulley and brake
descend with the person, the upper end of the rope being
secured by a spring snap hook to a staple or other support.

A Torpedo for use in oil wells has been invented by Mr.
J. J. Boyer, of Lamartine, Pa. It is so constructed as to be
capable of being exploded at any desired depth, but not un-
der fluid; and it consists of atorpedo shell or case, with bot-
tom socket for inserting an anchor, solid anvil, and interior
guide tube for a weighted drop wire, which is also guided
in a top guard of supporting bails. The anvil forms a sup-
port for percussion caps, which are exploded by lowering
the drop wire.

Mr. S. O. Parker, of Littleton, N. H., has invented a
Glove, in which each finger is made in one piece, with the
seam on the back.

Mr. G. F. Whitaker, of Hudson, Mass., has invented an
improvement in Wagon Tops, which consists in so arrang-
ing rear orside doors with spring catches and frames that
loss of contents by jarring out, thefts, entrance of insects,
dust, etc., may be prevented, at the same time allowing con-
venient access to the interior, and furnishing a cover for the
driver while standing at the door.

——r—
A NEW MODE OF DITCHING.

We illustrate herewith a ditching apparatus, which cuts a
subterranean flue and also packs the soil around the same
so as to convert it into a pipe. Upon the lower end of the
branched standard, E, is formed a cylindrical head, through
which passes a rod, F. To the forward end of the rod is
attached a cutter, G, which is made
with wings upon its sides and top, so
that it may be drawn easily through
the ground. The rear end of this cut-
ter is recessed to receive the cutter,
H, which is placed upon the rod, F,
between the cutter, G, and the standard,
E. The cutter, H, is made slightly
conical in form and with spiral corru-
gations upon its sides, which ribs
make about one third of a turn and are
formed with sharp edges, so as to cut
the soil and press it upward and side-
wise as the cutter is revolved by the
pressure of the soil. Upon the rod, F,

well known millwright, who states that the lubricator ren-
ders leather belts soft and pliable and causes them to carry |
unusual loads without slipping. The writer of this opinion
has had large experience, and those of our readers who are |
troubled with . slipping belts may find it to their interest to
adopt the same means, which he states he has always used
‘‘with complete success.”

NEW APPARATUS FOR ME-ASIYI_HNG THE VAPORIZING
HEAT OF LIQUIDS.
Theannexed illustration, from Les Mondes, represents a new

device by which the total heat given off by a liquid between

-

LIQUID CALORIMETER.

vaporization and the normal temperature -is accurately
measured. F F is a flask, the neck, K K, of which is her-
metically sealed. Through this passes a vertical tube, T,
which extends a few inches below the bottom and connects
with a worm, O S S R, which is plunged in a calorimeter.
Between the flask and the latter is a thin sheet of pasteboard,
¢, and a plate of wood, ¢’ (serving as screens and pierced for
the passage of the tube, T), a piece of wire gauze, 7, a circu-
lar lamp, /, and the sheet of wire gauze, m.

The flask being previously weighed, first singly and then
filled with liquid, and the lamp being lit during the first pe-
riod of the operation in which the temperature of the liquid is

in the rear of the standard, E, isplaced
the cutter and packer, I. This, for a
little more than half its length, is
made slightly conical, and is ribbed
spirally so as to cut the soil and press
it upward and sidewise. The rear part
of the cutter and packer, I, is made
slightly conical and smooth so as to
pack the soil and thus form a flue. To
the rear end of the beam, A, is at-
tached a water box, J, from the bottom
of which a small tube, K, passesdown
along the rear edge of the standard, E,
and terminates in a sprinkler at the
forward end of the cutter and packer,
I, to moisten the soil, so as to form an arch or tile out of the
soil itself as it is worked and packed.

This device was patented through the Scientific American
Patent Agency, April 17, 1877, by Mr. W. W. Snyder, of
Martinsville, Ohio.

A New Lubricating Material for Belts,

Several correspondents have asked us to name some good
material that will serve to prevent belts from slipping, which
will be both cheap and efficient. Mr. John D. Parker,
agent of the Union Lubricator Manufacturing Company’s
Lubricator, of No. 6 Haymarket square, Boston, calls our
attention to that material, and sends us a testimonial from a

SNYDER'S DITCHING MACHINE.

elevated, therise of the calorimetric thermometer, o, is noted.
The second period is that of distillation, which lasts from 2 to
4 minutes, determining an elevation of from 8° to4° C. inthe
water of the calorimeter. Thelatter containssome 80 ounces
of water, and the weight of liquid volatilized is about 1 ounce.
The lamp is then extinguished, the flask removed, cooled,
and again weighed, and the exact weight of the vaporized
liquid is thus determined.

The movement of the thermometer is meanwhile followed
until it becomes regular—that is to say, agreeing with the
cooling (previously studied) of the calorimeter, filled simply
with the same weight of water at the same temperature. The
data are thus obtained for calculating the problem above in-
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dicated; the specific heat being known by other trials, the

heat of vaporization is readily deduced. Thus, for exam-
ple, M. Berthelot finds for the total heat ceded by the vapor
of water (weight equaling 8-24 grammes, 6'86 grammes, and
708 grammes) between 0° and 100° C. (32° and 212° Fah.) the
numbers 6352, 637-2, and 636-2; average, 6362. Regnault
obtains 636-6. The inventor has used this apparatus for
measuring the heat of vaporization of anhydrous and mono-
hydrated acetic acids, monohydrated nitric acid, of chloral
and its hydrate, and other substances.

- —

New Mechanical Inventions.

Mr. Louis Durand, of Quebec, Canada, has secured a pat-
ent for the combination, in a Dough Mixing Machine, of a
revolving ring-shaped trough of tapering body, with one or
more kneaders revolving in an opposite direction to the
trough, and having straight sides corresponding to the incli-
nation of the sides of the trough, and curved interme-
diate sides for the purpose of thoroughly incorporating the
dough.

Mr. G. W. Lewthwaite, of Fort Miller, N. Y., has made
an improvement in Felt Washers for Paper Making Ma-
chines, which is intended to clean the feit without injuring
it, and which consists in the combination of fluted washer
rolls and a washer box with the frame and perforated water
pipe of a paper making machine.

" Mr. Cornelius Young, of Sandy Hill, N. Y., has invented
an improved Suction Box for Paper Making Machines. It
is a box designed to be arranged in close connection with
the wire screen, between the ‘“deckle ” and the ¢ dandy
roll,” and is provided with rollers. The invention further
consists in a novel mode of exhausting air from the vacuum
box, dispensing with the usual pumps.

Improvements in Adjustable Saw Teeth and Holders are
the subject of a patent recently issued to Messrs. S. J. Ran-
dall and James O’Brien, of Port Ludlow, W. T. The tooth
is arc-shaped, sliding by a grooved edge in a tongued recess
of the saw, and retained by a split spring holder, which is
grooved on three sides, seated in a recess of the saw, and
provided with a projection which enters into recesses of one
of the grooved edges of the tooth, so as to lock the latter by
means of a pin or rivet.

An improved Steering Propeller is combined with the rud-
der of a vessel, and connected with the power by a shaft hav-
ing universal joints, which permits the screw to be moved
laterally with the rudder. This is the invention of Mr. T.
F. Levens, of Cascades, W. T.

-

Setting Milk.

The Vermont Dairymen’s Association has recently held a
meeting, and numerous subjects of practical importance to
farmers have been discussed. Among other matters, that of
setting milk has received considerable attention. Mr. J. W.
Williams, of Glastonbury, Conn., stated that with the Cooley
creamer extreme cold was specially desirable only during
the first few hours after placing the milk in the water. The
cream when gathered should stand a day or two to ripen,
as time in churning would thus be saved. Mr. J. F. Fer-
guson, of Burlington, Vt., exhibited a new pan which is
set upon wheels and is large enough to
hold one milking. When strained the
milk is shoved back into a portable
ventilated apartment, fitted with ice
chamber, wire screens, convenient
doors, and arrangements for skimming
the milk and cooling the cream. Mr.
E. S. Wood described the following
experiments in setting milk at various
temperatures. The trials were made
in per cent glasses, the morning’s milk
from the same cow being set at each
trial. The range of temperature is that
noted during the day, no one sitting up
nights to watch the experiments. At
the time of making each record, the
cream line was clear and distinct. At
the first trial the temperature near the
glasses was between 80° and 90°. In
314 hours there was twenty per cent of
cream; in 10 hours eighteen per cent,
and the same at the end of 24 hours.
At the second trial the mercury stood
at from 35° to 40°; in 314 hours there
was forty per cent of cream, but at the
end of 10 hours it had shrunk to thirty-
two per cent. It was then removed to
a warm room, where at the end of 24
hours it stood at twenty-two per cent.
At the third trial the mercury stood at
from 70° to 73°. At theend of 2 hours there was thirty-four
per cent of cream, in 10 hours twenty-two per cent, and at
the expiration of 24 hours but nineteen per cent.

— i —— ——
Neutralizing Poison.

A poison of any conceivable description and degree of
potency, which has been intentionally or accidentally swal-
lowed, may, it is said, be rendered almost instantly harm-
less by simply swallowing two gills of sweet oil A
person with a very strong constitution should take nearly
twice the quantity. This oil, it is alleged, will most posi-
tively neutralize every form of vegetable, animal, or mineral
poison with which physicians and chemists are acquainted.
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THE SPONTANEOUS GENERATION CONTROVERSY.

In a brief note recently made by us of Professor Tyndall’s
late investigations into the question of spontaneous genera-
tion we mentioned his statement that his results effectually
upset the viewsof the adherents of that theory, but expressed
the opinion that the latter, and especially Dr. Bastian astheir
leader, would not rest quietly under any such sweeping asser-
tion. Professor Tyndall has chosen the pages of the Nine-
teenth Century as his battle ground, and in the January num-
ber of that review he presents a historical retrospect of the
subject, and a 7ésumé of the experiments and arguments de-
duced therefrom upon which he relies. In the succeeding
number of the same periodical Dr. Bastian replies, and bi-
ologists therefore now have before them succinct discussions
of the rival theoriesfromthe two eminent scientists who lead
the opposing camps.

Professor Tyndall, in reviewing past investigations, notes
first those of Redi, in 1668, whereby it was proved that the
maggots of putrefying flesh are derived from eggs of flies,
thus destroying the belief that they were due to spontaneous
generation in the meat. He then glances briefly at the labors
of Needham, and their overthrowing by those of Spallanzani,
and notes the proof obtained by Schwann that putrefaction
itself is a concomitant of far lower forms of life than those
dealt with by Redi. Pasteur’s important discoveries, and
notably that of the non-generative power of air on the Alpine
glaciers or in subterranean caves in Paris, are reviewed, and
with this much introduction the writer brings forward his
own researches. Fifty flasks filled with strong organic in-
fusions are heated first to 250°, and the necks are hermetically
sealed. Of these twenty-seven are opened at an elevation
on the Alps 7,000 feet high; the remainder are unsealed in a
hay loft. All are then placed over a stove in a temperature
varying from 50° to 90° Fah., and in threedaysout of all the
flasks opened in the hay loft but two remained free from or-
ganisms, while of those opened on the mountain, although
kept warm for three weeks, not one became infected. Pro-
fessor Tyndall regards the inference from this as imperative
that something in the air produced the effects observed, and
that something might be the dust. He then proceeds to de-
tail experiments in which organic infusions of all kinds were
submitted to purified air for more than a year without putre-
scence setting in, whereas when exposedto dust-laden air the
reverse took place in a few days. This, he argues, must
prove that the dust particles are the cause of putrefactive life.
The submission of the flasks to higher temperatures in a
Turkish bath caused no change in the results. Other experi-
ments are quoted to show that the resistance to heat of germs
widely varies, the limit of time being eight hours’ exposure
to boiling. Probably more extended researches, it is urged,
would reveal germs more obstinate still, so that there is no
foundation for speaking of a death point of bacteria and .
their germs. Still further experimenting is adduced to show
that either in a clear mineral solution containing in proper
proportions all the substances which enter into the composi-
tion of bacteria, or in a turnip solution, the addition of anin-
fected piece causes life in twenty-four hours. If, however,
instead of the infected piece, a pinch of laboratory dust be
added to each clear solution, the mineral solution remains
unaffected. The inference is that while both liquids are able
to feed the bacteria and to enable them to increase and mul-
tiply after they have been once fully developed, only one of
the liquids isable to develop into bacteria—the germinal dust
of the air. Professor Tyndall concludes his paper with a
number of instances going to disprove the argument that
bacteria and their germs being destroyed at 140° must if they
appear after exposure to 212° be spontaneously generated.

Dr. Bastian, in his reply, says that all this discussion
about the nature of atmospheric dust, with the elaborate ex-
periments to prove its infective nature, so far as fermenta-
tions are concerned, has not advanced the question one iota;
that Professor Tyndall has never been able to get beyond
Schwann’s simple conclusion that the air contains a ‘“some-
thing ” that is infective. The issue, Dr. Bastian says, rests
upon the extent to which it can be proved that living things
resist the action of water at a high temperature, and not at
all upon the points brought out in Tyndall’s experiments.
He refers to his researches of 1873, which conclusively prove
that the bacteria and all the reproductive particles which
they may possess were Killed at a temperature of 140° Fah.,
and the confirmation of this result by Cohn and Horrath. ‘
He denies any confounding of germ and its offspring, or that |
he attempts to make special kinds of living matter do duty
for all kinds, as was imputed by Tyndall, and presents a
table showing the fatal temperatures to various organisms,
from those of a simple aquatic nature to eggs. Regarding{
Professor Tyndall’s statement that further researches might |
reveal germs capable of withstanding morethan eight hours’ |
boiling, Dr. Bastian says: ‘ He arguesfrom a one-sided anal-
ogy that bacteria must spring from seeds, and then uses this
must as the ready interpretation of all his experiments, shut-
ting his eyes apparently to all other considerations, even
though this interpretation ‘violates all antecedent know-|
ledge,’ as it certainly does. What present warrant is there
for supposing that a naked or almost naked speck of proto-
plasm can withstand four, six, or eight hours’ boiling? To
which I only answer, None.”

Dr. Bastian quotes Professor Lester, who considers it ex-
tremely improbable that bacteria have germs, and states that
he has never found any organisms in the moist state which
resisted the temperature of 212° continued for half an hour.

' was equal to 5 feet of tube surface.

Dr. Burdon Sanderson agrees with Professor Lester, that no
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mon bacteria. Finally, Dr. Bastian states that those who
would show that the balance of evidence is against sponta-
neous generation being a common process, at the present day
can only do so by bringing forward proofs that ferment or-
ganisms are really able to withstand a brief exposure to 212°
Fah. in fluids—proofs that are stronger than the evidence
which up to 1870 had engendered the almost universal belief
that nothing of the kind was possible.
_— e ——
The Evaporative Power of Locomotive Boilers.

In a recent communication to the Institution of Civil
Engineers, by Mr. J. A. Longridge, M. Inst. C. E., the
author endeavored to set at rest certain widely diverging
opinions which existed among practical men, with reference
to the evaporative efficiency of the various elements of a
locomotive boiler—such as the area of the fire grate com-
pared with the total heating surface, the ratio between the
tube surface and the fire box surface, and the rate of com-
bustion per square foot of fire grate. The cause of such di-
vergence of opinion was due to the multitude of variable
conditions, and it was only by embodying .these in a sym-
bolic formula that the relative effects could be estimated.

After adverting to Mr. D. K. Clark’s formula, w = ar* +
be, and pointing out that, from its empirical nature, it was
only applicable within certain limits, the author investigated
a new formula, based upon well known physical laws and
mathematical principles. Assuming any given consumption
of fuel per hour, the amount of heat generated was first de-
termined; then, from the laws of the transmission of heat
through plates, the quantity which passed through the fire
box surface into the water was deduced, and from what re-
mained the temperature of the gases entering the tubes was
found. From this theloss of temperature in passing through
the tubes was calculated, based upon the same law of trans-
mission, and thus there was obtained the temperature of the
gases in the smoke box. From the loss of temperature in
passing through the tubes the evaporative effect of the tube
surface was ascertained, and this, added to that of the fire
box, gave the total evaporative effect of the boiler.

From the author’s formula the evaporative powers of
twenty engines were calculated, and the results compared
with actual experiment, and with those given by Mr. D. K.
Clark’s formula. It was shown that the tube surface was a
very important element, and that on an average the tubes
effected nearly 80 per cent of the whole evaporation. Also
that the generally received idea, that 1 foot of fire box sur-
face was equal to 3 feet of tube surface, was fallacious; in-
deed the proportion was very variable, for while in the Ixion
1 foot of box surface was only equal to 17 foot of tube sur-
face, yet in No. 33, Caledonian engine, 1 foot of box surface
Consequently no fixed
ratio could afford a safe rule for practice. 1t was then de-
monstrated that the length of the tubes had nothing to do
with economy of evaporation, but that this depended simply
upon the ratio between the consumption of fuel per hour
and the total absorbing surface. The question of the diam-
eter of the tubes was next discussed, the late Mr. Zerah Col-
burn’s views being dissented from; and it was shown that
the diameter was a matter of no consequence so long as the
proper amount of surface was obtained. The same remark
might be made regarding the ratios between the fire grate
and the heating surface. It was not the area of the fire
grate, but the weight of fuel consumed per hour which
had to be considered; and as regarded economy of evapora-
tion it mattered little whether 50 1bs. of coke per square foot
per hour were burned in a grate of 20 square feet area, or
100 1bs. per square foot per hour in a grate of 10 square feet
area. In each case, if the absorbing surface were the same
the economy of evaporation would be the same.

The question how far the combustion of fuel was perfect
was then examined, and it was pointed out that in many
cases it was very far from being so, some French experi-
ments exhibiting losses of from 22 to 89 per cent.

The general conclusions arrived at might be thus summed
up: That no fixed rule could be established as the best for
the relative proportions of the fire grate, fire box, and tube
surfaces; that length of tube had nothing to do with econo-
mic effect; that the diameter of the tube was also a matter
of indifference; that economy of fuel did not depend upon
the rate of firing; that when the quantity of fuel burnt was
moderate, say 50 1bs. or 60 1bs. per square foot of grate per
hour, the combustion was nearly perfect, while with hard
firing there was considerable loss from carbonic oxide pass-
ing away unconsumed; and that a large increase of heating
surface in proportion to coal burnt only slightly increased
the economic effect, which within the limits of practice in
locomotive engines was nearly in proportion to the fourth
root of the heating surface.

In an addendum the action of the blast pipe was discussed.
It was contended that, though a powerful agent in effecting
rapid combustion, it was, per se, a very extravagant one; yet
in general in the case of locomotive engines this extravagance
was not chargeable to it, since there was a large quantity of
steam which was available, and would otherwise be wasted.
A formula was given for calculating the power of a jet of
steam as an agent for creating a draught, based upon experi-
ments made by the author in 1851 and 1852. When applied
to the blast pipe of the locomotive this showed that on an
average the powerrequired to force the air and gasesthrough
the fire grate and tubes was only about 814 per cent of the
potential power of the steam escaping through the blast pipe.
In conclusion it was pointed out that a large increase of

proof has been given of any such seed with referencetocom- | effect would be obtained by subdividing the exhaust steam
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into a number of small jets instead of relying upononelarge
one, and that under certain circumstances this increase of
power would be of great utility.

Improved Helioscope.
To the Editor of the Scientific American :

Your number of March 16 contains, on page 163, under
the name of Helioscope, the illustrated description of
an instrument in which a polarizing contrivance is used to
absorb part of the sunlight, so as to make it endurable to
the eye during solar observations. Allow me to state that I
used this method more than 80 years ago. Asmy apparatus
is much simpler and more convenient it may be of public
interest to give its details. At that time I did not suppose
that there was much merit or novelty in it, and hence that I
did not publish it before; but as it appears to be expected
that the arrangement of Herr Metz, inconvenient as it looks
to me, ‘“will soon be one of the implements at every observ-
atory and scientific academy,” I enter my simple arrange-
ment in competition. All are welcome to use it.

I take a piece of plate glass of the same width as the
diameter of the objective, and about three times as long,
ground at the back so as to destroy the exterior reflection of
that surface, and coat it with black varnish. I attach this
before the objective under an angle of 85° 25 with the axis
of the telescope, so that the solar rays entering the instru-
ment are polarized by the reflection of the polished surface.
To the eyepiece I simply attach as analyzer a Nicol prism,
and by turning the latter round its axis I reduce the inten-
sity of the solar light to any degree desired.

I will add that I have adapted this arrangement to one of
my large microscopes for the observation of sun spots, etc.
For this purpose the polarizing reflector described is at-
tached below the secondary stage, and in the latter a small
long focus objective is placed, while the ordinary short focus
microscopic objective is removed. The tube is elongated so
as to make it correspond to the focal length of the objective,
and a telescopic eyepiece with Nicol prism used as explained
above.

Another arrangement, perhaps not so good, is to place the
Nicol prism in the place of the ordinary microscopic objec-
tive, so asto avoid its use near or in the eyepiece. The
course of the light isin any case this: First, reflection by
polarizer under an angle of 35° 25/, passage through the ob-
jective, passage through the Nicol prism (the analyzer)
either before or after the image has been formed, and lastly,
inspection of the image by the eyepiece.

T usealso a tube bent at an angle of 2x(90° — 35° 25/)=
109 10'; in the bend a piece of plate glass is placed under
the properangle, serving as an analyzer. This bent tube is
placed under the eyepiece, and does away with the some-
what expensive Nicol prism, but it is not as convenient, as
it does not allow the observer, when he turns it round, to
keep his eye in the same position in the axis of the instru-
ment. P. H. Vaxbper WEYDE, M.D.

o — ———
The Liquefaction of Gases,

M. Dumas has thought that the marvelous experiment
of the liquefaction of hydrogen by M. Pictet, of Geneva, fa-
cilitated in exact manner the determination of the density
of exygen. It suffices in fact, to weigh the quantity of
liquid obtained by M. Pictet in order to see what is the
volume of this same quantity. Now M. Pictet, having ob-
tained the considerable quantity, relatively, of forty-five
grammes of liquid oxygen, and this liquid occupying in the
tube a space of forty-five cubic centimeters, it is seen at
once that the density of the liquefied oxygen is, like that of
water, equal to unity. Theory had already established this
quantity, but it is now confirmed by experience.

M. Dumas has also given a résumé of a second communi-
cation from M. Pictet, showing, without the possibility of
doubt, that not only has oxygen been liquefied in his ap-
paratus, but also solidified, which is the complete realization
of the prophecy of Lavoisier, the renowned creator of
modern chemistry. In fact, the jet of liquefied oxygen
issuing from the tube, illuminated by the electric light, has
been examined with the polariscope, and it has given indis-
putable signs of polarization. Now it is known that for this
phenomenon to be produced it is necessary that the light
should be reflected from solid isolated particles. In the
liquid itself there are in suspension small crystals of oxy-
gen “‘snow,” as crystals of watery ‘‘snow ” are seen in the
middle of those white clouds known to meteorologists under
the name of *‘cirrus.”

Doubt is no longer possible that liquid or solid oxygen is
really obtainable, it is, therefore, clearly evident that chemists
may succeed quite easily in solidifying the atmospheric air,
now that it has been liquefied; and thus will be realized the
curious result of the transformation of a volume of air into
a solid block.

The solidified hydrogen was preserved in this state for
several minutes by M. Pictet, and produced in falling on the
ground the sound of metallic grains. The liquid jet or
stream had a steel blue color.— W. Harrison, tn British Jour-
nal of Photography.

———————t e —

Dr. Hueeins has received a letter, dated January 15, from
Mr. E. J. Stone, in which the Royal Astronomer at the Cape
says, that, from an examination of the observations of the
transit of Venus, he finds the solar parallax to be 888", ora
distance as nearly as possible of 92,000,000 miles. This
value agrees within 003”7 with that deduced by Mr. Stone
from the observations of the transit in 1769,
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The Charge for Insertion under this head is One Dollar
a line for each insertion ; about eight words to @ line.

Mechanical Working Drawings a Specialty. Pember-

ton & Scott, 37 Park Row, room 30.

Assays of Ores, Analyses of Minerals, Waters, Com-
mercial Articles, etc. Technical formulee and processes.
Laboratory, 33 Park Row, N. Y. Fuller & Stillman.
Vertical Scientific Grain Mills. A.W.Straub & Co.,Phila.

Telephones.—Send two Stamps for Working Cut with
instructions. Electric Supply Co., Providence, R. I.

Wanted.—A first-class business man with $10,000 to
invest, and capable of assuming the general manage-
ment of a Machine Shop and Foundry in Western Can-
ada. Shop now in operation ; connections first-class; and
security unquestionable. F.W.Glen, Oshawa, Ontario.

‘Wanted.—A Second-hand Planer and Matcher to work
12in. G. B. Lartigue, Blackville, Barnwell Co.,S. C.

Wanted.—6, 8, and 10 horse Engine Patterns, horizon-
tal; 60 to 72 inch Swing Lathe; 2 Ton Geared Pulley
Blocks. Address Lock Box 50, Marietta, Ga.

Wanted.—Parties to manufacture a first-class Side-
hil) Plow on Royalty. P. Bouchet, 140 W. 28th St., N. Y.

Agency wanted for Patented Specialtiesin Machinery.
J. H. Kelly, 46 Cortlandt St., N. Y.
Wanted.-- Machinery, new or 2d hand, for Laying
Window Lines, etc. P. O. Box 641, Boston, Mass.
Superior Hoisting Engines, all kinds, sizes, and prices.
96 Liberty St., N. Y. Lidgerwood Manuf. Company.
New Lathe Attachments, such as Gear Cutting, Tap
and Spline Slotting. W. P. Hopkins, Lawrence, Mass.
Wanted.—A good 2d hand Power Hammer, medium
pize, steam or belt. Ramsay & Latrobe, Baltimore, Md.
The Cameron Steam Pump mounted in Phosphor
Bronze is an indestructible machine. See ad. back page.
Friction Clutches warranted to drive Circular Log
Saws direct on the arbor; Upright Mill Spindles, which
can be stopped instantly ; Safety Elevators, and Hoisting
Machinery. D. Frisbie & Co., New Haven, Conn.
Telephone Supplies.—All the parts but the diaphragm
of a pair of Telephones, with instructions for complet-
ing it, sent on receipt of $5. C. E. Jones & Bro., Cin., O.
Sperm Oil, Pure. 'Wm. F.Nye, New Bedford, Mass.

‘Walrath’s Improved Portable Engines best in market;
3to8 H. P. Peter Walrath, Chittenango, N. Y.

For Solid WroughtIron Beams, etc., see advertise-
ment. Address Union Iron Mills, Pittsburgh, Pa., for
lithograph, ete.

For book on Lubricants, R. J.Chard, 134 M.Lane,N.Y.

2d Hand Iron Planer built by Smith of Salem. Plane 13
ft. x 30 in.; price $300. A.C.Stebbins, Worcester, Mass.

Cornice Brakes. J.M. Robinson & Co., Cincinnati, O.

John T. Noye & Son, Buffalo, N. Y., are Manufactur-
ers of Burr Mill Stones and Flour Mill Machinery of all
kinds, and dealers in Dufour & Co.’s Bolting Cloth.
Send forlarge illustrated catalogue.

Power & Foot Presses, Ferracute Co., Bridgeton, N. J.

Solid Emery Vulcanite Wheels—The Solid Original
Emery Wheel — other kinds imitations and inferior.
Caution.—Our name is stamped in fullon all our best
Standard Belting, Packing, and Hose. Buy that only.
The best is the cheapest. New York Belting and Pack-
ing Company, 37 and 38 Park Row, N. Y.

Steel Castings from one 1b. to five thousand lbs. In-
valuable for strength and durability. Circulars free.
Pittsburgh Steel Casting Cn., Pittsburgh, Pa.

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

Hydraulic Presses and Jacks, new and second hand.
Lathes and Machinery for Polishing and Buffing metals.
E. Lyon & Co., 470 Grand St.,N. Y.

Wanted.—Second-hand Gun Stocking, and other Gun
Machinery. Address V. A. King, Lock Box 81, New
Haven, Conn.

For Boult’s Paneling, Moulding, and Dovetailing Ma-
chine, and other wood-working machinery, address B.C.
Machinery Co., Battle Creek, Mich.

Patent Scroll and Band Saws. Best and cheapest in
use. Cordesman, Egan & Co., Cincinnati, O.

Chester Steel Castings Co. make castings for heavy
gearing, and Hydraulic Cylinders where great strength
isrequired. See their advertisement, page 190.

Diamond Tools. J. Dickinson, 64 Nassau St., N. Y.

For Best Insulated Telegraph Wire, Telephone Wire,
and Flexible Cordage, Eugene F. Phillips, 67 Stewart St.,
Providence, R. I.

Silver Solder and small Tubing. John Holland, Cin-
cinnati, Manufacturer of Gold Pens and Pencil Cases.

Lansdell & Leng’s Lever and Cam Gate Valves. Cheap-
est and best. Leng & Ogden, 212 Pearl St., N.Y.

Best Machinists’ Tools, Pratt & Whitney,Hartford,Ct.

Hand Fire Engines, Lift and Force Pumps for fire
and all other purposes. Address Rumsey & Co., Seneca
Falls, N.Y.,U.S.A.

The Turbine Wheel madeby Risdon & Co., Mt. Holly,
N. J., gave the best results at Centennial test.

Vertical & Yacht Engines. N.W.Twiss,New Haven,Ct.

Fast Boat Engine Castings of the type of the celebra-
ted Steam Launch Flirt for sale. Price, with working
drawings, $25; the same finished, $150; larger sizes at
proportional rates. Send for description. H.S.Maxim,
M.E., room 74, Coal and Iron Exchange, or P. O. Box
1849, N. Y.

Bound Volumes of the Scientific American.—I have
on hand about 200 bound volumes of the Scientific Amer-
ican, which I will sell (singly or together) at $1 each, to
be sent by express. See advertisement on page 190.
John Edwards, P. O. Box 73, N. Y.

NEW BOOKS AND PUBLICATIONS.

MAGNETIC VARIATION IN THE UNITED
Stares. By J. B. Stone, Ph.B.C.S.
Published by the author, P. O. Box 446,
Boonton, N. J. Price $1.50.

Thisis a compilation of observations made in Amer-
ica from the year 1640 up to.the present time, tabu-
lated and arranged for the use of surveyors. The au-
thor in his practice has found no tables giving the al-
lowance to be made for difference in variation, and in
the present work he supplies the need, the data given

being of especial use in surveys by the compass for the
recovery of old lines. A valuable résumé is given of
the progress in the investigation of the subject of
magnetic variation from the earliest periods of its dis-
covery in Engiand to the present time. Thebook is
excellently written, and the tables are clearly and ac-
curately printed. The work will doubtless prove of
much practical value to surveyors generally.

A HANDBOOK OF VOLUMETRIC ANALYSIS.
By Edward Hart, S.B. John Wiley &
Sons, Publishers, 15 Astor Place, New
York city. Price $2.50.

A clearly written and well illustrated text book, suc-
cinctly yet fully covering its subject. The methods
described are in accordance with the latest advances,
and the instruction given is practical and well calcu-
lated to interest the student. The publishers deserve
great credit for the excellent typography of this and
someother text books they have recently issued. No-
thing is so annoying to the learner as fine or poor type
and inferior illustrations,while, on the other hand,large
clean characters and clear comprehensible engravings,
such as are here before us, render many a dry subject
inviting.

‘WoODWARD’S ORNAMENTAL AND FANCY AL-

PHABETS. Published by Geo. E. Wood-
ward, 136 Chambers street, New York
city.

This contains one of the largest collections of orna-
mental alphabets that we have ever seen published—
and all the designs are tasteful. Monograms of almost
all conceivable combinations of letters are an especial
feature of the book, and the author shows much artistic
gkill and ingenuity in devising new fancy initials. The
work is well suited to the needs of architects, draughts-
men, and designers generally.

The Journal of Physiology is the title of a new journal
just introduced by Messrs. Macmillan & Co. It is ed-
ited by Dr. Michael Forster, F.R.S., with the co-opera-
tion of Professors Gamgee (Manchester), Rutherford
(Edinburgh), J. B. Sanderson (London), England, and
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of Professors Bowditch (Boston), and Martin (Balti- !

more), America.

S.—See

March 16, 1878, p. 172.—E. C. C.—See answer to L. A.
G., SCIENTIFIC AMERICAN, March 9, 1878, p. 155.—B.C.
—Seeanswer No. 12, ** Notes and Queries,” March 2,
1878.—C. L. C.—Your method of solving the example
is correct. It is a very good way.—** Boiler Owner.”—
You do not send sufficient data; but you will find rules
by which you can make the calculation for yourself, in
the ScIENTIFIC AMERICAN of November 7, 1874, p. 288.
.- A. G. L.—See SCIENTIFIC AMERICAN, November 27,
1875, p. 339.—C. A. H.—See SCIENTIFIC AMERICAN,
May 1, 1875. p. 278—P. C. M, A. B. C,, J.J.8,, and
others.—We do not recommend special manufactures
in these columns.—W. D. P.—Apply to the makers
who advertise in the SCIENTIFIC AMERICAN, or insert a
notice 1 the ¢ Business and Personal * column.—O. G.
B.—You do not send sufficient data in regard to the en-
gine. Anthraciteis generally more efficient than aver-
age bituminous coal, in a well designed furnace.—F.
S. D.—We think the steam pipe is rather small.—A. J.,
A.D., and others.—If you will address some of the
booksellers who advertise in our columns, you can ob-
tain information in regard to a number of such books.
—R. K. T.—Your dataare insufficient. Consult Traut-
wine’s ¢ Engineer’s Pocket Book,” which will enable
you to make the calculations.—A. E. C.—A model
maker will cut the gear for you. Tt can also be done in
most machine shops.—C. J. W.—See SCIENTIFIC AMER-
1CAN, December 27, 1873.—C. F. G.—We could not an-
swer the question from the data sent. The boiler may
not be steaming well, or the engine may be wasteful.
These matters canonly be determined by experiment.
—J. C.—Your data are insufficient.—J. S. R.—The de-
scription would occupy more space than we have at
command. Consult some good treatise, or examine
the process.—M. S.—It would require several days to
make the calculation properly. You should refer the
matter to an engineer. Dry docks are preferable to
slips for large vessels, generally subjecting them to
less strain. Both slips and docks pay well when they
are in constant use.—G. W. S.—Yon can make the bal-
loon either of silk or cotton. Full directions for de-
termining the proportions are given in the ScIENTIFIC
AMERICAN for January 30, 1875. For addresses of man-
ufacturers insert a notice in the ‘‘ Business and Per-
sonal” column.—J. C. B.—Address the manufacturers.
—P. H.—Concerning U. S. mining laws see p. 1644,
SCIENTIFIC AMERICAN SUPPLEMENT, No. 103.—C. M. R.
—Please send sample of paper referred to in No. 16,
ScieNTIFIc AMERICAN of February 16, 1878.—W. H.
DeV.—See specifications of patents, 119,394; 150,179;
187,511.

(1) J. F. P. asks: Is steam visible?
No.

() M. T. H. asks: Why is borax used in
welding steel? A. To prevent oxidation of the sur-
faces to be united.

3) L. A. C. asks: What would be the
proper lift of valves of a fire engine piston pump, to
obtain the best results? A. Make the lift sufficient to
give openings equal to the area through the valve seat.

(4) G. F. F. asks: What canal company
offered a premium fora steam canal boat which would
not wash the banks? A. You probably refer to the
premium offered by the State of New York, which has
been awarded.

(8) C. S. M. asks: CanI magnetize a piece
of good steel 14 of an inch in diameter, with a Callaud
battery of 16 jars? It is for the barin a telephone. A.
Yes.

(6) G. W. asks: 1. In the choice of an oc-
cupation, how does mechanical engineering compare
with business pursuits in point of financial returns?

A.

A. While some of. the largest fortunes have been made

SCIENTIFIC AMERICAN,"

in mercantile pursuits, a professional life offers almost
as many inducements in a financial point of view, and
more, perhaps, on other accounts. 2. Which is the
more advantageous, to enter a good machine shop or
take a course of study at a scientific school? A. If you
have made up your mind to be an engineer, we would
recommend two or three years of steady application in
a machine shop, and then a course at a technical
school.

(7) E. E. H. writes: We have no dentist in
this county. Can you give me some instructions as to
how a tooth should be filled? A. Youwill find instruc-
tions for home dentistry in the SCIENTIFIC AMERICAN,
March2, 1878, p. 136. In all cases where it is practi-
cable, it is advisable to consult a skillful dentist, even
though this necessitates a trip to some place where
there is one.

(8) D. J. B. writes: Some of the papers
state that locomotives have been built at Jackson,
Mich., in 8 hours. We do some quick work in our
shop, but that story discouragesus. A. We should be
pleased to hear from the parties to whom this rapid
work is credited.

(9) O. E. 8. asks whether there is any virtue
in ¢ divining rods,” and where he can obtain one. A.
We believe the only treasure ever discovered by these
rods is that which passes from the pockets of the cred-
ulous to thoge of charlatans.

(10) W. O.—1. The method of crossing river
bars is as described by you. 2. To mark the squares
on a chessboard it might be better to paint them; but
you can use a decoction of logwood, afterwards apply-
ing a solution of pearlash.

(11) W. P. H. asks: Will a locomotive ex-
ert a greater propelling force with the quarter center
above or below, or is the force the same? A, The
same.

(12) J. L. asks: Which is stronger, the
boiler sheet or the seam whereit is riveted, in any 4
inch shell boiler riveted with $ rivets, 2 inches lap,
rivets 214 inches apart? A. Thesheet is about twice as
strong as the seam, generally.

(13) J. O. D. asks: Which is the most ad-
vantageous in a sharp 15 foot hoat, to have a small
screw geared to revolve rapidly, or a large screw direct-
ly actuated by the engine,economy of space and cost not
to be considered? A. It isbest to use aslarge a screw
as can be kept well submerged.

(14) J. H. T. asks: What will prevent
stovepipes from leaking, wherewood stoves are used in
a steamdryingroom? A. A good draught prevents or-
dinary leaks. Extraordinary ones require refitting or
wrapping the pipes.

(15) 8. C. P. asks: How are the high de-
grees of heat, in melting metals, measured? A. The
air thermometer is sometimes used for the measure-
ment of high temperatures. There are a number of
pyrometers used, in which the principle is the expan-
sion of various refractory substances by heat. Siemens’
pyrometer is anelectrical apparatus for the same pur-
pose. Sometimes an amalgam or alloy, the fusing point
of which is known, is used. Besides these there are
the various forms of calorimeter invented by Rumford
and others.

(16) W. P. writes: I have a return flue
boiler set in an arch. In the lower part of eachend is
a handhole exposed to heat. I find it difficult to keep
it packed. I have tried sheet lead, but it melted, and
am now using rubber and white lead. Is there such an
article as fireproof packing? A. You might use asbes-
tos packing.

17) J. W. 8. writes: We have an engine
running 70 revolutions per minute, and an upright shaft
connected to the engine shaft with bevel gear, which
runs 50 revolutions. Now A. claims that by running
the engine 40 revolutions, and changing the gear so as
to make the upright shaftrun 50 revolutions, he can do
the same work as at present. B. thinks that he cannot.
Who is right? A. You cannot do as much work as be-
fore, after reducing the speed of the engine, whatever
gizes of gear wheels you use.

(18) W. C. H. asks: Can you give me some
formula whereby cottoncloth can be made waterproof
and lightproof? If not lightproof, of yellow or some
other non-actinic color. I wish to make a photographic
dark tent convertible into a camp tent. A. Boil the
fabric in a solution of 1 oz aluminum acetate and 1
quart of water; then for 20 minutes or more in an aqueous
solution of 4 ozs. quercitron and 2 ozs. copper sulphate;
wash, and pass first througha solution of 5 o0zs. of po-
tassium bichromate, then through the aluminum acetate
bath, and finally through boiling soapsuds.

(19) ¥. W. B. asks: 1. Will rubber, after
being dissolved in bisulphide of carbon and spirit, re-
turn to its former state on being moulded? A. As we
understand you, yes. 2. Where can bisulphide of car-
bon be obtained? A. Through any dealer in chemi-
cals.

(20) F. A. B. asks: Does the paper for

printing postage stamps require to be damp before
printing? A. We believe so.

(1) E. M. asks: How are lithographic
crayons made? A. White wax, 4 parts, gum lac, 2
parts; melt over a gentle fire; then add dry soap shav-
ings, 2 parts; stir until dissolved, and add white tallow
2 parts; copal varnish and lampblack, each 1 part; con-
tinue the heat and stirring until a cooled sample will
bear cutting to a fine point.

(22) A. & 8. ask: How may blocks of wood
be prepared to receive a photograph forsubsequent en-
graving and electrotyping? A. Most readily by New-
ton’s or other dry emulsion process. It is better to buy
the emulsions ready prepared,with instructions for use,
from a dealer in photographic materials.

(23) G. F. B. asks: How is the cheapest
electric light obtained? A. At present we know of no
electric light cheaper than that produced by the mag-
neto-electric machines which have been described in
our columns, The subject is under investigation.
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(R4) F. P. asks: Is there a practicable way
of melting cast iron in small quantities, from 100 to 500
1bs.? If so, what style and proportions would a fur-
nace have to be to answer the purpose? A. A smsll
cupola furnace is best suited for the purpose; but the
charge may be fused in a number of large blacklead
crucibles in a suitable crucible furnace with a strong
draught or blast.

(@5) G. B. S. asks: Is there anything that
will cut in alcohol or mix with shellac and give it a yel-
lowish cast? A. Use turmeric.

(26) J. A. writes: I have been making vin-
egarfor eight or ten years, using the same barrels and
mill. The mill is the Keystone cider mill. My vinegar
is getting a darker color every year. The barrels (some
25 in number) were liquor barrels (mostly whisky) with
oak staves., What is the trouble, and is there any rem-
edy? I firstthought that it might be some iron about
the mill, but T have almost come to the conclusion that
it is the barrels. A. Better wash out the first in series
repeatedly with hot proof spirits, and add occasionally
a little gelatin to its contents. The last stock may be
filtered with clean, granular, well burned charcoal. If
iron is present it may be detected by concentrating a
small sample and adding a slight excess of ammonia
water or potassium ferrocyanide—the former gives
with iron a dark rusty precipitate; the latter, Prussian
blue.

@7) W. C. E. asks: 1. How can I polish,
permanently, snakewood and similar hard woods? A.
Apply several coats of good copal varnish, and when
perfectly dry, rub down with moistened pumice stone;
then go over it with a flowing coat of clear spirit copal,
polishing when dry withrottenstone and a trace of oil.
2. How cansilver or nickel be cemented to such woods?
A. Melt together equal partsof pitch and gutta percha;;
apply a film of this hot.

(@8) J. H. C. asks: How are objects best:
preserved for the microscope? A. Use oil of cloves;;
if previously surrounded by watery solution, wash in
alcohol and dry first. Where the preparation will not:
admit of this treatment, use good glycerin. Mount in
dammar lac or balsam.

Which of the metals is the best conductor of heat?’
A. Silver.

‘Would not a man weigh less 30 miles above the earth:
than at its surface? Yes, a little. See p. 207, vol. 37,
and answer No. 10, p. 43, current volume SCIENTIFIC
AMERICAN.

(R9) C. A. 8. writes: A furnace has a cold
air box leading from out doors. A slide cuts off the
air from out doors, and a door lets the air in from the
cellar; cellar has standing water in it some 6 x 8 feet
square in one end of it. What is your advice as to
using air fromcellar instead of from out doors, in re-
gard to health of personsliving inthe house? A. We
recommend that the supply be taken from the outer
air,

30) R. C. writes: Early last fall, wanting
to conduct water from a well in a somewhat elevated
position, to an adjoining field, say 900 feet, I laid down
an iron pipe of 34 inch bore. The incline being pretty
regular, and the water in the well standing some 12 or
14 inches above where the pipe entered, and which is
some 3 feet above where the water leaves the pipe, I
was of opinion that the water would run quite freely,
but on the contrary it only dribbled slowly from the
pipe. So, as an experiment, I blocked up the lower end
of thepipe, and in about 3 or 4 hours, when the water
had risen in the well some 4 feet, I took out the plug,
when to my surprise the water ran quite as slowly as
before. Now supposing the pipe to be clear of any
dirt, which I feel quite sure it is, how can you account.
for the water running so slowly? A. From your ac-
count, it is probable that there are high points in the.
pipe where air collects and obstructs the flow.

(1) G. N. writes: I want to galvanize some
iron. Whatacids areusedin preparing the iron before
putting it into the melted metal? A. Sulphuric or
hydrochloric acid and water, equal parts.

(32) A. D. asks: Is there any device pat-
ented to obviate the difficulty of one wheel sliding
while a train is passing arotind a curve? A. Yes,

(33) M. B. asks: Can cast iron cut gears be
coated with any material which will deaden or pretty
much destroy the sound consequent upon running? Is
there any metal that they can be made of that will wear
well for light work that will be nearly noiseless when
running? A. If the gear teeth are of proper shapeand
properly cut they willrun almost noiselessly. Compo-
sition brass runs as quietly as anything. Excellent re-
sults have also been obtained from gears made of com-
pressed raw hide.

(34) O. M. H. asks: 1. Is turning brass a
real trade? A. Brass finishing is a trade in itself. 2.
Do locomotive wristpins wear flat on each side, so that
when the rods stand in a line with the center of the
cylinder, and if the boxes are tightened up there, they
will bind when it turns ronnd? A. No. 2. Would you
advise a young man eighteen years of age, and of com-
mon education and a natural talent for machinery, te
learn a machinist’s trade, such as building locomotives?
A. Locomotive building isan excellent and large field
of mechanics.

(85) L. R. writes: I am told that cast iron
can be mended like any othermetal. Isitso? A.Cast
iron may be mended by soldering or by brazing.

(36) A. G. writes: We have in our stock
some Holland gin, which has by long confinement in
wood become very yellow. I would like some simple
methad of clearing it without injuringit or spoiling the
flavor. The color is a great objection to its sale. A.
It cannot be readily improved without altering the tone
or flavor.

(87) J. C. B. writes: I have been melting
brass in a crucible and running into sand moulds, but
always get an imperfect casting. I have tried dry
moulds and wet ones,and gave plenty of vent. How
can I improve my work? A. Tryrunning the metal
hotter.
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|
38) J. P. A. asks: What is Paris green, | ter being wound up it wfoulfi make one cut th.rou.gh
and how is it made? A. Paris green is an arsenite of Pard wood (oak) 2 inches in diameter wuh(')ut rewmdu}g
copper, the chemical symbol being 2Cu0,H,0,A8,0;. . it would be suﬂl'clent. A. There are spring motors in
It is prepared by dissolving arsenious acid in a solution | ¢ market which would probably answer your pur-
of carbonate of potash, and decomposing the arsenite | P5¢- Insert a notice in the *Business and Personal ”
of potash thus produced, by adding sulphate of cop- | cOTLMD-
per, when the arsenite of copper is precipitated. . (86) E. 8. B. asks: How is floor wax made?
(39) H. G. asks: How much water does a A. Two ozs. of pearlash, 10 ozs. of Yv.ax, fmd abput
steam boiler require in, say, one hour to furnish an en- ‘\ hu].f a pint of water are heated to box'hng n a dls}_l’
gine of 10 horse power? A. It varies, in differenten- | which is frequent.]y agitated, until a thick fluid mass is
gines in common use, from 300 to 1,000 1bs. | formed, .fro.m which, upon f?moval fr(.)m the ﬁrt'}, no
. .  watery liquidseparates. Boiling water is now cautious-
(40) W. H. asks: What is the best instru-!jyadded to the mass, until no watery drops are distin-
mentinuse to test or register thetemperature at a glass guishable. The dish is again set on the fire, but its
factory, where the heat rises to 2,500° Fah. or more? A. . contents are not allowed to boil (otherwise myricin
An air thermometer, or a Siemens pyrometer, can be | would separate out), 8 or 9 pints of water being added,
used for the purpose. | little by little, withconstant stirring. Coloring matter
(41) J. C. M. writes: I have a mercurial | may be added if desired.

barometer, the column of which is broken about 6 | (57) J. H. C. writes: A steam engineer
inches from the bottom. There appears to be an air | friend of mine is making a test gauge, and claims that
bubble, about}4 of an inch long. How can I unite the | if a square inch be thrown into a circle, the diameter
mercury? A. Wethink it will be necessary to remove | would be 125 inch, and undertook to prove it to me
the mercury, boil it, and then refill the tube. by taking astrip of tin 4 inches in length, and showing

(42) J. B. writes: I have a steam engine - that it just meets around a mandrel of that size. A.
which has been in use two years. The first year I | The area of a circle equals the square of the diameter,
could take hold of the flywheel and turn it around mMultiplied by the decimal 7854, and conversely, the
with all ease, when everything was cold; but now I | square (.)f the diameter will equal the area, divided b'y
cannot move it, unless I first let steam into the cylinder , the decimal ‘7854. In the case you mention the area is
towarmit. The cylinder is true, and so are the rings; I'1 square inch, and its diameter is therefore 4 1°273.
they have not been moved since they left the shop. I ‘ By inadvertence 1?73 appeared as the diameter (in No.

use none but extra winter strained lard oil. What is 3, answer No. 17)instead of ¥ 1273 =1128 of an inch.

the trouble? A. We presume from your account that . .
the engine is out of lIi)ne. Y i h(S?) S. l\i v_iilt;%S: Vge are llsnlg a WtO?deil
! wheelcovered with glue and emery, to scour metal cast-
(43) J. K. asks for a harmless method of ings, but the glue scales off. Can you tell us what to
eradicating dandruff. A. Dandruff (Pifyriasis) is a  putin, or how to prepare the glue to prevent the scal-
chronic inflammation of the skin, characterized by the : ing? A. We judge that the best plans are trade secrets,
production of minute white scales or scurf in exces- | which are worth the price charged for them to those
sive quantity. The affection is often very rebellious to  wpo buy wheels from successful manufacturers.

treatment. Various preparations are sold which are : ~ . .
claimed to be beneficial, and physicians sometimes (‘)9) W. C. M. asks: 1. Can a man lift more
in weightin a coal mine 300 feet deep thanhe can at

prescribe tonic infusions, purgatives, and the applica- nh
the surface? A. Yes, under the same conditions; but

tion of sedative lotions. Inobstinate casesan internal ! 3 ) >
the difference would be so slight as to be inappreciable.

dose in which arsenic is the essential element is some- : A
times presczibed. The efficacy and safety of such The pendulum experiments of Professor Airy at great
‘depths in English -collieries indicated this difference,

measures are to be doubted. Probably the best plan is | F S 5
to keep the hair short and shampoo it frequently with ' Put for practical purposes it may be disregarded. 2.
‘Why should there be a falling off in the force of grav-

a solution of borax in warm water, avoiding rough |
treatment, which has a tendency to increase the irrita- 1t toward the center of the earth? A. Because, as one
i goes deeper, there is less matter to attract bodies to-

tion.
| ward the center, while the portion of the crust above
(44) M. E. T. asks: Can street lamps burn- - exercises a counterbalancing attraction.

ing kerosene oil be lighted by electricity? A. We do . . .
not know of any electric lighting apparatus which (60) C. A. G. writes: Will you please let
me know which boiler will give more steam, a return

could be advantageously used for this purpose. A N . .
. | tubular boiler or a locomotive boiler, both having the
(45) A. S.asks: 1 What thickness and | same size of fireboxand the same amount of heating
whatkind of glass are generally used for microscopic | surface, and pressure of steam, and the same draught;
slides? A. Usually finest lime glass plate, one millime- | both to fire with wood, the workmanship alike, with
ter (about #5th inch) thick. 2. Are there not two lay- } same size of tubes, but longer in the locomotive
ers of glass? How are they fastened together? A.Yes, | boiler? A. The difference, if any, will usually be in
generally. Fastened by marine glue, dammar lac, bal- favor of the return tubular boiler.

sam, etc. Consult Davies’ * Preparation and Mounting . . .
of Objeots.” ‘ (61) D. H. writes: Supposing it were pos-

. . . sible or practicable to construct a wooden trough 10
(46) C. M. writes: Will you please settle a ' miles long,and for convenience’ sake say 6 feet wide and
dispute between a friend and myself in regard to the

6 feet in depth, the trough to be perfectly level in all
use of chloroform and its effects on ahuman being? 1.!its parts according to a spirit level, would or would not
I claim that if administered to a person while asleep it | the water in the trough (supposingit to be half filled
will produce the same effect as it would if the person with water) be perfectly level according to a spirit
were awake. He claims that it awakens the personthe ; Jevel, and the water be the same depth at each end and
instant it is applied. Who is right? A. The effect is | in the middle? A. Any difference of depth that might
the same. 2. How much does it require to produce un- : exist would be too small to be detected by an ordinary
consciousness, if applied with a handkerchief? A. It ‘ measurement.
depends upon the person, the age and condition. 3. ! . .

Does it have the same effect on an intemperate person ‘ (62) C. D. as.ks. ,WOUld an air chamber
as upon one who is temperate? A. Yes, generally, 4, | Placed on the suction pipe of a No. 8 Blake steam

‘Would it be advisable to tryan experiment? A. No. i pump, which draws water from a pond 150 feet from

. | pump with a 12 foot lift, and discharges through a pipe

(47) G. P. W. asks: What is the best coat-, running 186 feet horizontal and 60 feet perpendicular,
ing for the finished iron work of machinery, to prevent \ prevent the knocking of the pump piston and the jar
rust, and to be easily removed when desired? A. A in suctionpipe? With this exception the pump works
mixture of white lead and tallow is frequently used. |well. A. Probably it would, or at all events, it would

(48) J.D.M. asks: 1. Does increased distance  greatly reduce the shock.
from the motor cause a load to pull any heavier? A. | (63) W. G. L. asks: What is the proper
No; if the weight of the connections is disregarded. | way to temper curved dies, for cutting out steel shovel
2. Does the diameter of a wheel make any difference | plates, soas to avoid springing and cracks? A. Fill the
on a level surface? A. As we understand you, it gen- holes with fire clay and wire to keep it in place. Heat
erally does, in practice. evenly and slowly in a furnace. Lift the dies from the

(49) T. S. L. asks: Is there a rule in geom- furnace with the face vertical, and plEm.ge vertically into
etry for dividing a circle into any odd number of parts, | water heated to about 50° and containing about }4 Ib.
for example, 3, 5, 7, 11, 13 parts? A. We do not think salt per ga'llon. Hold them still at the bottom of the
there is any rule quite so general as this. A number | Water untilcooled.
of polygons with an odd number of sides can, how-| MINERALS, ETC.—Specimens have been re-
ever, be describes geometrically. See Barlow’s ¢ The- | ceived from the following correspondents, and
ory of Numbers. ] examined, with the results stated:

(50) J. H. W. asks: Will a gauge at the | J. M. S.—The following represents the average of
top of the steam drum and another at the bottom of a ¢ : . : .

: L. , two analyses of the mineral keilhauite, by Erdmann:
boiler indicate the same pressure? A. No; because !

1 : 1 S8i0, 2972, TiO, 2857, Al,045'99, Fe, 03 641, Mn,0
the gauge at the bottom is pressed by the water, while : 0'762 Cey0, 0°47 2Ca o 18"80, %089'68 P rzavsi ty of e n12p1 z
the other is not. » ’ .

=3'519 to 3'733. Hardness 6'5.—D. S.—It is quartzite
(51) H. W. D. asks: What is the best plan | containing graphite and mica schist.—R. E. K.—No. 71
for uniting large belts? A. Leather lacing is generally

consists principally of a micaceous hornblendic schist
preferred. See SCIENTIFIC AMERICAN, August?, 1875, | from the degeneration of a syenite. Contains a trace
P. 83; also, January 23, 1875, p. 52.

i of manganese. No. 49.—Quartz and orthoclase. No.
(52) A. F. asks: Is steam that is condensed ; >0—Send larger sample if possible.
froman iron boiler more healthful for drinking and ,

COMMUNICATIONS RECEIVED,
cooking purposes than well water? A. It is more

A The Editor of the SCIENTIFIC AMERICAN acknowledges
healthy than some well water, and is equal to the best; | iy e pleasure the receipt of original papers and
though not, perhaps, in taste.

contributions on the following subjects:
(53) W. 8. writes: We have an injector t0| pouple Postal Cards. By G. W. H.
throw water from a heater into a tank above. When the | Howe Truss Angle Block. By W. W. R.
water is cold it works, but stops as soon as the water | Approximating Curve Areas. By L. S. B.
gets hot. Can you give us a remedy? A. Theonly

New Fire Escape. By L. B. B.
remedy that occurs to us, if you must continue to use | Atmospheric Contraction and Expansion. By H. R. B.
the presentinjector, is to abandon the heater.

History of Glass. By A. O. B.
(54) D. E. R. asks: Do you think petroleum gf:ff;?zngcﬁitgim ga‘;g;twn' By A.J. M.
oil would be a damage or a benefit to boilers, if passed | ‘po¢oi oo onpoig’ Pat e'nts yB;’ G W.H
through the cylinder and pumped into the boiler with p o T
the feed water? A. If a moderate quantity is used,

Infinity of Time and Space. By H. D. T.

Conf tor Di . By G.H. M.
and the boiler is frequently blown off and cleaned, the H(;r?ir(;gﬁz I.i];gixtigmnl;ir D. ();
use of the oil does no damage, and is sometimes bene- | Bicycle Travel. B.'y' L.L F. '

ficial.

(55° W. M. writes: I wish to run a circular
saw 4 inches in diameter, with a coiled spring. If af-

Stroke of Locomotive Engines.
Acerial Navigation. By H. S. B.
Cotton Machinery, By T.W.W,

ByJ. A. H.

OFFICIAL.

INDEX OF mVENTIONS

FOR WHICH

Letters Patent of the United States were
Granted in the Week Ending

February 12, 1878,
AND EACH BEARING THAT DATE.

[Those marked (r) are reissued patents.]

A complete copy of any patent in the annexed list,
including both the specifications and drawings, will be
furnished from this office for one dollar. In ordering,
please state the number and date of the patent desired,
and remit to Munn & Co.. 37 Park Row, New York city.

.. 200,157
.. 200,33 |
.. 200,221
ceer 200,279
... 200,325

. 200,214
200,361

Air-cooling apparatus, R. B. Williamson....
Amalgamator, I. M. Phelps ..
Animal trap, E. B. Ripley .
Apple parer, Goodell & Robb..
Axle box lid, Meth & Lindemann..
Axle, carriage, W. E. Miller
Bark-cutting machine, S. R. Thompson....
Bath apparatus, T.Galbraith...............
Bedstead fastening, L. Hull...
Belt for suspending garments, H. A. Hayden
Boat-detaching apparatus, B. A. Fiske.. ...
Boat-detaching apparatus, C. P. Wyckoff.
Boot and shoe exhibitor, A. C. W. Cain.
Boot and shoe nail, H. N. Allen...
Boot sole channeling tool, J. 8. Turne: 200,232
Boot and shoe crimping board, G.Schallenberger. 200,346
Boring apparatus, J. H: .. 200,285
Bottle-packing case, P. & R. P. Aitcheson. 200,161
Bottle stopper fastener, P. H. Caverly.... 200,257
Bottle stopper fastener, C. Sedgwick ... 200,224
Bottle stopper fastening,J. B. Griffin... 200,191
Brake and starter,J. E. Brown............ 200,167
Brake, automatic wagon, L. Johannesen . 200,308 ‘
Brake, car, J. A. Kirby 200,313

Broom handle extension, R. G- . 200,203

Bucket, dinner, G. Renshaw. 200,343 |
Can, oil,J. A. Frey 200,274 \‘
Car coupling, S. J. Keim . 200,311 :

... 200,275
.. 200,198
. 200,293
200,270
200,159
200,128
. 200,240

. Pen, ruling, J. C. Moss

Lamp, street, A. Hoen .... 200,297

Lantern, C. W. Colony.. .. 200,176
Lard-refining apparatus, R. Bullymore . 200,252
Latch and lock, W. L. Ludlow..... ... . 200,318
Lathe chuck, A. F. Cushman 200,261
Life boat, J, F. Schuitheis......... Ceeeee seeaneeaes 200,347
Lifting jack, A. J. Landis.. . .. 200,140
Lifting jack,J. W. Stevens . 200,354
Liquids, measuring, ete.,F. J. J. Delori 200,184
Lock, alarm,J. G. Wolf ............. .. . 200,235
Lock for drawers, W. I. Ludlow...... 200,319
Lock for drawers, R. W. Whitney (v) .. 8,01
Lock, safe, P. F. King....cceevenuaee . 200,312
Lock for sliding doors, H. Wadsworth . ... 200,366
Lock, prison, Towne & Keating............ PO 200,156
Locomotive bell ringer, W. C. Ovenden .......... 200,330
Mask, F. W. Thayer .. 200,358
Meats, preserving, J. Brace . .ve 200,

Medical compound, A. Owen.. ... 200,331
Miner’s squib, G. Hayes ............... . 200,193
Motor for propelling vehicles, J. Doyle. ... 200,266
Motor, hydraulic, J. M. Bois.......... .. 200,245

Mower, J. Harris . 200,289

Mower knives, sharpening, II. F & M. L. Bush .. 200,170
Music holder, L. D’Auria ... 200,262
Oil car gauge, L. A. Heard . . 200,138
0il, manufacturing, D. M. Buie. . 200,168
' Ore crusher, I. M. Phelps... . 200,336
Ore separator, S. Thomas. . 200,360
Organ blower, E. S.‘Scripture. . 200,349
Organ, J. Meissner........ . 200,146
Paint, G. I. Stevens..... co. 200,228
Paper, machine for pasting, etc , G. L. Jaeger ... 200,307
Paper, asbestos sheathing P. C. Halpine .... ..... 200,192
Paper, carbon, J. S. McDonald ........ .. . 200,145
. 200,298

Paper collar, Hoffman & Spofford.... ..
Paper for paper bags, T. Phillips... ..

Paper machine, G. F. Jones..
Paper machine, J. A. White.
Paper machine, G. W. Lewthwaite
Paper machine, C. Young.... ..........
Pattern for garments, U. L. Webster
Pavement, E. S. Bradford

. 200,337
. 200,309
. 200,367
. 200,209
. 200,369
. 200,234
. 200,123

200,328

200,142
. 200207
.. 200213
. 200,281
.. 200299
. 200,171

Perforating machine, R. W Mackall ...
Piano tuning pin, J. Lautenschlager. ..
Picture hook, R. 8. Merrill ...
Pillow, spring, E. L. Grable..
Pin, clothes, S. L. Hotchkiss.. e
Planter attachment, corn, J. J. Carey .

Car coupling, W. A. Tew 200,359 | Planter corn,J. W. Harbin............ .. 200,286
Cars, draught apparatus, Griffith & Patterson (r). 8,081 i Planter, cotton seed, J. Lytch.....uuu.. .. . 200,141
Cars, pushing bar for, I. 8. Goldman. : <+ 200136 | Plow, H. GALe (I) cevvrvnerriernn voveeervnnnns ... 8082
Carpet fastener, F. O. Clark ... 200,172 * plow colter holder, R. B Thomson .. 200,230
Carriage top, J. V. Emmitt...... 200,269 - Plow sulky, Bradley & Hague... ..... .. 200,249
Cartridge shells, filling, J. Newman . 200,149 | pocket book frame, Read & Prahar. 200,340
Casting wheels, C. F. &J. B. Mohler... .. ...... 200,3% | post hole digger, M. Shutt........ .. 200,352
Chain link machine, J. H. Helm ....... ..... . 200,196 | Press, copying, W. L. Cousland .. 200,131
Chains, ete., machine for, A. C. Jordan..... 200,199 | pregses, platen for oil, S. Britt. . 200,250
Chair, J. Dawson 200,181 l Pump, S. B. Elzey . .. 200,185
Chair, E, H. Mahony - 200211 | Pump governor, C. A. Sellon .... . veer .. 200,350
Chair, E. A. C. Hgsse. . 200,206 Rails from iron cars, unloading, D. S. Moore..... 200,148
Chair, J. Krapp.... . 200204 . Rajlway switch, W. Spielman Ceeee.e. 200,353
Chair, S. K. Luce.... . 200,317 ‘ Range, N. A. Boynton ....... .. 200,247
Chaijr bottom, D. F. Haasz..... - 200,283 | Reel, 8. A. EILott................. .. 200,268
Churn dasher, M. R. Heliker ..... . 200,194 Refrigerator for beer, J. Cawood .. 200,129
Churn, J. T. Irick... + 200,306 | Register, H. Clarke ........... ... .. 200,259
Churn, J. Forsyth ... . 200,271 | Roll, crushing, G. Daverio . . 200,263
Clock and watch calendar dial, W.D . 200212 Roof, M. B. Bailey 200,122
Coat, duster, A. P. Silva.......... . . 200,226 Ruler, J. C. Moss 200,216
Coffee pot, C. C. Kribs.......... - 200,205 | gaqdle tree, J. H. Gordon...... . 200,280
Cooker, steam feed, L. Worth.. 200,237 | Sagh fastener, Wood & MOTtOD «.vuveerererenennnns 200,236
Cord, double-winged plaited, F.W.Huppelsberg.. 200,303 | satchel frame, A. F. L Goepel .. 200,135
Cord, machine for covering, F. W.Huppelsberg... 200,302 | Saw handle, E. M. Boynton...... .. 200,165
Corn and potato coverer, W.& C.T.Herbert ..... 200,295 saw tooth, Randall & O’Brien .. 200,219
Corn, preserving, J. H. Oliver .... .......oovvvvenns 200,150 - Scarf, C. W. Lyford 200,210
Corn shelling and grinding machine, J. G. Morris. 200,215 | geraper, road, L. Ruggles ...  ........ccoeeee. 200,151
Cultivator point machine, J. Harper.. 200,287 | Serews, machine for making, L. W. Stockwell.... 200,155
Cultivator, G. Stevenson.... ... . . 200,355 | Seeding machine, H. Barsalo....... «......... .. 200,163
Curtain fixture, J. C. Lake...... . 200,314 | Sewing machine shuttle, J. F. Hutton... ...\ 200,305
Curtain roller and bracket, W.F.Hurrell, Jr.. ... 200,304 | Shawl strap and head rest, E. P. Cowan.... .. .. 200,179
Cutter head, O. Lindblad .. 200,316 | Shoe, balmoral, T. J. Greenwood.. . -.c. .o coevenn 200,282
Dough-kneading machine, L. Durand. 200,183 | Shat manufacturing machine, B. Tatham (r) . .. 8,083
Drawing and straightening metal, L. Brightman.. 200,251 | ghovel, snow, H. W. Searle. . ......c... «. cueenes 200,152
Drill, grain, Smith & ThOmMAas. .- . teeeeeurearenenens 200,227 | shut off, rain water, H M. Rockey .. 200,344
Drills, feed wheel for grain, J. Burroughs......... 200,253 | Skate, roller, J. FOrsyth co..o.veuuivuieunenns vevnns 200,186
Egg beater, R. N. Harrison.......... <+ 200,290 | Sky light, S. J. Pardessus ceee. 200,332
Explosive compound, 8. J. Fowler. ... 200,272 | Slate frame attachment, C. Goldthwait.. ... ...... 200,137
Feathers for bedding, preparing, A. Hicks........ 200,197 . goq cutter and cotton chopper, J. Moore ... 200,327
Fence, J. C. Drake............ 200,132 | Spring, carriage, J. A Lewis. ... . 200,208
Fence, C. A. Root..... .eee0 200,222 | gpring, vehicle, M. E. Burris... 200,169
Fence post, A. A. Garver.. .-+ 200,276 | spring. vehicle, H. W Pell......... 200,333
Fence post, J. H. Mudgett.. .. 200,217 : Spring, wagon seat, E. H. Merrill .. ..e.eeveenen... 200,147
Fence post, J. Sickles .. .. 200,153 . gtamp, postage, J FOX .orvvvenenienceunninns ... 200,187
Fence post, metallic, W. Langham.... + 200,206 : Stamps, preventing fraud in, T. C. Van Nuys 200,365
Fence, wire, Johnson & Johnston (r)... 8,08 | Steam generator, H. HeINE ....cveveees vevernnnnns 200,294
Fence wires, barb for, Brunner & Reynolds. 200,125 ! gtreet receiver and stench trap, J. Gisel. .. 200,217
Fertilizer, F. C. Grange................ -+ 200,139 " mable, W. W. HATb. -.cevnueser vuns ooe .. 200,291
Fertilizer distributer, A. Mekenney .. 20032 " Taple, H. Closterman ............ .. 200,173
File cleaner, W. T. Nicholson....... . 20218  Tallying machine, W N Durant.. .. 200,267
Filtering apparatus, A.Van Haagen 200363 ' peeth, artificial, W. P Hall ........ .. 200,284
Firearm, breech-loading, P. Mauser. 200,322 * pelegraph insulator, D. Brooks, Jr .. 200,124
Fire escape, I D. Cross.... 200,260 merret, C. B. Bristol 200,166
Fire escape, E. K. Graves -+ 200,19 phi)) coupling E L. Marshall 200,143
Fire escape, G. KENYON .. cueeueurearrernrnenaenanes 200,200 ' micket, railway, W E. Davis 200,264
Fire escape, A. Ziegenhagen.......... - 00370 mpire upsetter and shears, I. N. & W Pennock..... 200,334
Flier for speeders, etc., W. C. Macomber. .. 200,321 mohacco, marking plug, J T. Drummond.. .. 200,133
Fountain, parlor, F.Buchhorn.... - 20,126 mopaceo package, T. E. Allen.......... .. 200,239
Fuel burner, J. M. Hicks....  ...... 00139 mopaceo plug, B 8. Kinney............ . 200,202
Furnace for link welding, J. H. Helm 200,195 | Tobacco stem flattener, N. H. Borgfeldt ... .... 200,246
Furnaces. E. J. Jones..... . 200,310 } Tongs, blacksmiths’, J H. Alker 200,238
Fuse, Rubin & Stadler.... 200223 | morpedo for oil wells,J J Boyer . .. 200,164
Gas burners, reflector for, G. Walton - 200,233 | Trace carrier, W B. Hayden.... . 200,202
Gas, L.A.L.E.P.De la Peyrouse........ .. 200,182 ! Trunk, J. Cottner.... .. 200,178
Gate, J. Kesselring .- 20,201 mrygg, A, Adamson ..... . .. 200,160
Gate, C. D. Reed - 200,341 | pube cleaner.J S Godfrey.... ....... . 200,278
Glass vessel, metal lipped, T. B. Atterbury . 200,120 ° Type writing machine, Sholes & Glidden .. .. 200351
Grain-bagging apparatus, F. H. Relph. - 200,342 | yalve, balanced slide, F. H. Ball....... . . 200,242
Gun, Pierce & Eggers . 20038 yalve gear, F. H. Ball (T)....ccuvenn... . .. 80m
Harness, T. Boardman . - 20243 ygalve gear for steam engines, E. Williams........ 200,368
Harness, J. N. Coffin.... . 200174 | yayve, safety, H. G. Ashton 200,119
Harrow, C. Busack ..........ceoeeeveinniien oee 200,127 yaporizer, steam, W. O. Smith ... .. 200,154
Harrow, Bramer & Badger (r) 8,080  yentilator, Canfield & Demarest...... .. 200,255
Harvester, J. Harris........ 200,288 wagon, dumping, Dinkle & Woodward . .. 200,265
Harvester, cotton, J. Tripp. - 200,362 | walls, ete., fireproof material for, M. F'. Lyons .. 200,320
Hat holder, F. Bobbitt e 2002441 achoard, S. L. CAVETIY cvveeree sve veveienenns 200,258
Hats and caps, measure for, W. J. Van Horne ... 200,364 | Washing machine, J. W. Ricker.... .. ... 200,220
Hitching apparatus, J. M. Catner..... ............ 200256 . yyashing machine, W. J. Stewart...... .. 200,356
Hoisting machines, J. Rushworth. . ... 200,345 | Water closets, McDermott & Hyde . . 900,323
Horse boot, W. H. Franklin....... . 200,278 | wWeather strip, A. W. Comstock 200,177
Horse collar fastening, C. W. Pott...... . 200,339 Well tube clamp, F. B. O’'Donnell .............. .. 200,329
Horses’ teeth, smoothing, C. D. House.. - 200300 - \yone drop weight for oil, M. T. McCormick ..... 200,144
Horseshoe, D. §. Darling... - 200,180 wreng working barrel for oil, E. E. Swett. .. 200,357
Horseshoe, J. R. Howard... - 200,301 | yheel car, C. B. CANAEE - ..oer vvvvernnnnns 200,254
Horseshoe nails, making, N. C. Lewis.... . - 200315 wire cloth, joining sheet metal to, S. M. Cook.... 200,130
Hub, F. M. Atkinson . - 200241 | ygrench, . Schiverdt 200,348
Hub, W. B. Tucker....: - 20031° \yrench, C. C. Coleman. ... 200,175
Hydrant, A. C. Austin.... - 200121 7316 sulphate, utilizing, C. Fahlberg . 200,134
Hydrant valve, J. Bains...... 200,162 ‘

Ironing board, E. J. Wolfrom . . 200,158 |

Jar, fruit, G. W. Gomber-..... . 200,188 [A copy of any of the above patents may be had by
Jar, fruit, T. W. Synnott........ .. 200,229 remitting one dollar to MUNN & Co., 87 Park Row, New
Knitting stockings, B, F. ShaW....ivveereeacnennnnes 200,22 ' York city.]
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A\ fvertisements, |

Inside Pagze, each insertion - -=75 cents a line.

Back Page, each insertion=---%$1.00 a line.

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

For use in Flour Mills, Gra

|
‘f catch. Many thousands in use

DUC'S ELEVATOR BUCKET,

Made of Charcoal Stamping Iro:n, extra strong and durable. No corners to

in Elevators, Sugar Refineries, etc.

T. F. ROWLAND, Sole Xanufacture:y Brooklyn, N. Y

tisem.enis mvust be received at publication office as early
as Friday morning to appear in next issue.
s %

i SFPLENDID

ftrong Plants, your choice, delivered by mail free of cost
ztyour door. Our New Hand-Boolk of 24 years'ex-
Eericnce sentfree,with directions forcultureof over1 200

cst varieties. Centennial medal. Largest assortment.
Lowprices. Alllabeled. Satisfaction assured. @ Roses ‘ .
s}l named, ®15 13 for K2." HOOPES, BROTHER & J Town and County ivileges for making Driven
THOMAS, Cherry Hill Nurseries, West Chester, Pa. Wells and selling Licenses under the established
American Driven Well Patent, leased by the year
to responsible parties, by

WM. D. ANDREWS & BRO,,
NEW YORK.

The George Place Machinery Agency

Machinery of Every Description.
121 Chambers and 103 Reade Streets, New York.

s l 0 ni’f&i’.ﬂ.ﬁi&“& s EARLY

ERissleIs DI Contract
CO., Nos. 4 &5 Fuller Block, DearbornBtrest,Chicago, Ill.
SECOND-HAND ENCINES.
Portable and Stationary, at Low Prices.
HARRIS IRON WORKS, TITUSVILLE, PA.
PARIS EXPOSITION.

The undersigned, American Bankers and Commission
Agentsin Paris for twenty-five years, offertheir services
to exhibitors for representation and negotiations.

JAMES W. TUCKER & CO., 3and 5 Rue Scribe.

FOR NEW ILLUSTRATED CATALOGUE OF FOOT
Lathes, Scroll Saws, Small Steam Engines and Amateurs’
Tools, send stamp to Chase & Woodman, Newark, N. J.

ALL

In their own localities, canvassing for the Fireside
Visiter, (enlarged) Weekly and Monthly. lLargest
Paper in the World, with Mammoth Chromos Free
Big Commissions to Agents, Terms and Outfit Free.
Address P. 0. VYICKERY Augusta, Maine.

THE DRIVEN WELL.

Men in each State for the Detective

~ Service and to report crime. Pay

liberal. Inclose stamp, and address AMERICAN AND
EUROPEAN SECRET SERVICE Co., Cincinnati, Ohio.

WARRANTED THE BEST.
1 H. P. Boiler & Engine, $150.

2 H.P., $175. 8 H.P., $200.
Tested to 200 1bs. Steam.

LOVEGROVE & CO., i

125 N. 4th St., Philadelphia, Pa., ‘

= Builders of En%ines and Boilers, 1t0 100 !

a0orse power. end for circulars and

prices, and state size and style you want.

MAGIC BUTTON-HOLE BOUQUET.

Pat. May 1st, 1871.
Buds and Blooms at pleasure. A Szmztf/{, ingenious, and
amuls\}:n& little Mechanical N ovelt; ample 25 cents.

A.POTTS, 235 N. Fron .St., Philadelphia, Pa.
NEW BOOKS.

Pond’s Tools,

Engine Lathes, Planers, Drills, &ec.

Send for Catalogue. DAVID W. POND, Successor to
LUCIUS W. POND. Worcester, Mass,

GOLD PLATED WATCHES. Cheapest
in the known world. Sample Watch Free to
| Agents. Address, A. COULTER & Co., Chicago.

MIXED CARDS, with name, 10c. and stamp.
Agent’s Outfit, 10c L. C. COE & CO., Bristol, Ct.
EAGL

E FOOT LATHES,

Improvement in style. Reduction in
grices April 20th. SmallEngine Lathes,
Slide Rests, Tools, etc. Also Scroll an
Circular Saw Attachments, Hand Plan-
ers, etc. Send for Catalogue of outfits
for Amateurs or Artisans.

WM. L. CHASE & CO.,
95 & 97 Liberty St., New York.

e \
MPORTANT FOR ALL CORPORATIONS AND

1 MANF'S CONCERNS.—Buerk’s Watch=
man’s 'Time Detector, capable of accurately con-
trolling the motion of a watchman or patrolman at the
different stations of his beat. Send for circular.
J.E.BUERK,P.0. Box 979, Boston,Mass

N.B.—The suit against Imhaeuser & Co.,0f New York,
was decided in my favor, June 10, 1874. A fine was
assessed against them Nov. 11, 1876, f'or selling contrary
to the order of the court. 'Perspns buying or using
clocks infringing on my patent will be dealt with ae-
cording to law.

Lathes, Planers, Shapers

Drills, Bolt and Gear Cutters, Milling Machines. Special
Machinery. E.GOULD & EBERHARDT, Newark, N.J.

THE STEINAU
JEWELRY CO.’S

STEAM ENGINE. A Practical Treatiseonthe Steam |
¥ngine. By ARTHUR RIGG. Inone vol., $17.00. Also
in 12 parts, price $1.25 each.

TELEPHONE. By Prof. A. G. BELL. Profusely And New lllustrated Catalogue, with
illustrated. 8vo, paper, 60 cents. g R
THE STEAM ENGINE considered as a Heat En-

gine. By Jas. H. COTTERILL. 8vo, cloth, $5.00. i
INDICATOR. An Elementary Treatise on Steam
and the Use of the Indicator. By J. C. GRAHAM. |
8vo, cloth, $3.50.
SCREW-CUTTING TABLES, for Engineers and
Machinists. By LORD LINDSAY. Cloth, 80 cents.
CEMENT. The Scienceand Artof the Manufacture of
Portland Cement. By HENRY REID. 8vo, cloth, $7.00.
CONCRETE: Its Use in Building and the Construc-
tion of Concrete Walls, Floors, etc. By THOS. POTTER.
8vo, cloth, $1.75.

n%jjﬂl

L

A

** Descriptive Catalogue sent free by mail on appli-
cation.

E. & F. N. SPON,
446 Broome Street, N. Y.

R
]

L AL 1
»

EVERY DESCRIPTION or STEEL, TRON,

and Brass Screws for Machinery. Send for new cat-
alogue. L.F.STANDISH & CO.,
26 Artisan Street, New Haven, Ct.

75 CENTS PER YEAR.

The Portfolio is a large EIGHT PAGE WEEKLY literary

1 Lady's Roman Neckchain and Locket,
1 Lady’s Fine Gold-plate Set.
1 Pair Fine Gold-plate Sleeve Buttons.

1 Set Fine Studs,
1 Fine Gold plate Colla;

FOR ONE DOLLAR

1 Pair Lady’s Fine Gold-plate Bracelets.

the engravings, and

' IMPERIAL
m CASKET.

instructions how to become Agents,

LLOWING ARTICLES:

1 Fine Gold-plate Cameo Ring.

1 Fine Gold-plate Ring, engr'd “Friendship,”
1 Fine Gold-plate Plain Ring.

r Button,

paper, filled with choicest selections of stories, sketches
of travel, tales, romances, etc., making a weekly album
of interesting and instructive reading. It contains no
politics, is non-sectarian, pure, clean and sensible, and
employs the best writers of England and America. Itis
published WEEKLY and is mailed post-paid for 7 5 CENTS
PER YEAR and is the CHEAPEST PAPER PUBLISHED in
the WORLD.__ A specimen copy for atwo-cent stamp.
THE CO RNETTO.—The celebrated Italian Musical .
wonder, plays any tune, imitates almost any instrument
—the most amusing and entertaining musical instrument
ever known—will be sent as a premium to every sub-
scriber. Price for the two—the paper for one year and |

‘We warrant to be exactly ag represented b to stand the test of solid gold.

On receipt of One Dollar we will send this grand array of elegant jewelry, securely packed in a
beautiful moroceo casket, to any address, by mail or express, free.

Having one of the Imperial Caskets in our possession we must say the articles are very pretty, each
particular piece being equally as good as are sold in the city Jewelry stores.—Editors Home and Farm.

When we say the articles of jewelry contained in the Imperial Casket are beautiful, and marvelous,
at the price, we speak from actual knowledge.—Cincinnati Times.

The most wonderful collection of jewelry we have ever beheld for $1.— Boston Globe.

An honorable house, entitled to_the confidence of their patrons.—Christian Advocate.

The responsibility and standingofthe SteinauJewelry Co.is unquestionable.—TappPaN, McK1LrLopr& Co.

STEINAU JEWELRY COMPANY, No. 5 Arcade, CINCINNATIL, O.

the Cornetto—free by mail, is only 75 cents. THE |
PORTFOLIO, 13 Dey St.,, New York. |

ayear. Agents wanted everywhere. Bus- g > a
$25 0 Umess stricﬂ%legitimate.Particu]ars free 18 Du’cchh %?ﬁg“}luﬁgfﬁ ‘YVF%P;R:}VF?R%” BOX-
Audress J.WORTH & C0., St.Louis,Mo. | wQOD, MACHINISTS PATTERNS & BRAND LETTERS,

STEEL NAME STAMPS 15 CTS. PER LETTER, POST |
paid. STEEL STAMP WORKS, New Haven, Conn. i

RAPID

ADDITION.

Wonderful Invention.

Art of Adding Figures |
& from left to right; or from |
middle either way ; or Six
Columns at one time! Done
as quick as Thought! Sent
to any address on receipt of '
price, 50 cents.
WILLIAM FURNISS,

Batavia, Genesee Co., N. Y.

{

T

SNYDER'S

€6 g = H
Little Giant”’
STEAM ENGINE,

For TFar ers, Machinists,

Printers, and all requiring
Light Power.

Sizes from One to Six H. P.
Prices for Engine and Boiler
complete, from $150 to_$450.
‘We make the Strongest Boiler
and the Best Engine in the
country. Call at our Factory
and examine, or send for free
= Z([Jllus]trated and Descriptive
» atalogue.

BROS,,

T+ WROUGHT
JIILL T+ WR o

II BEAMS & GIRDERS

HE UNION IRON MILLS, Pittsburgh, Pa., Manu-
facturers of improved wrought iron Beams and
Girders (patented).

The great fall which has taken gl.awe in the prices of
Iron, and especiallyin Beams used in the construction
of FIRE PROOF BUILDINGS, induces us to callthespe-
cial attention of Engineers, Architects, and Builders to
the undoubted advantages of now erecting Fire Proof
structures; and by reference to pages52& 54 of our Book
of Sections--which will be sent on application to those
contemplating the erection of fire groofbuildmgs—'l‘HE
COST CAN BE ACCURATELY CALCULATED, the

: cost of Insurance avoided,and the serious losses and in-
1 terruption to business caused by fire;these and like con-
| siderations fully justify any additional first cost. It is
| believed, that, were owners fully aware of the small
‘ difference which now exists between the use of Wood
and Iron, in many cases the latter would be adopted.
1 W eshall be pleasedto furnish estimates forall the Beams
complete, for any specific structure,so that the difference
in cost may at once be ascertained. Address
CARNEGIE, BROS. & CO., Pittsburgh, Pa.

Fleetwood, Dexter,

SUROLL SAWS, Lesier. Gontonnial,

etc,, at Factory Prices. Wood & Designs.

LATHES i} gk ircular

Saw Attachments,

4 T00LS & HARDWARE i, s

G
B é

eurs, Ma-
chinists, Carpenters, and every Department of Me:

EVERYTHING

FOR THE

GARDEN

Numbering 175 pages, with Colored Plate, K
sent free tocustomersof pastyears, and to all
purchasers ofour books,eitherGardening f or §

rofit, Practical Flom'cuiture orGardening f or N8
Pleasure (price$1.50 each, prepaid, by mail).
R To others, on receipt of 25c. lain Plantor
Seed Catalogues, without Plate, free to all.

PETER HENDERSON & CO.

Seedsmen, Market Gardeners, and Ilorists,

35 Cortlandt Street, New York.

AIR, CONPRESSORS

A SPECIALTY of HEAVY PRESSURES.

THE NORWALK IRON WORKS CO.,
SOUTH NORWALK, CONN,

To Engineers, Builders, Contractors, Architects,

Measurers, Artisans, ete.
The ONL Y American Publication on

Engineering Specifications
and Contracts.

By L. M. HAUPT. Prof. of Civil Engineering, University
of Pennsylvania.
An Octavo Volume of 3% pages; cloth; ®3.

CONTENTS.—Chap. I, Drawings; 1I, Estimates and
Measurements of Artisans’ Work, Specific Gravities, etc.;
III, Specifications for River and Harbor Improvements,
Munilt\:/ilpal and Architectural Works, Railroad Gradua-
tion, Masonry and Superstructure, Bridges, Rails, Roll-
ing Stock, ete.; 1V, Advertisements; V, Proposals; VI,
Contracts, Ldw of, with forms for the various Specifica.
tions previously given, Glossary of Technical Terms.

For sale by all booksellers, or mailed postpaid on -
receipt of the price by the publishers,

J. M. STODDART & CoO., 723 Chestnut St., Phila.

FIRST & PRYIBIL,
MACHINISTS,

And Manufacturers of

Wood Working [fachiners,

461, 163, 465 & 467
West 40th St., New York,
| Corner 10th Avenue.
Shaftings, Pulleys, Hangers, &c.,
of the latest improved styles.
Send for circular.
Cases of 125
movable let-
[ ters,ete.,with
printing ap-
paratus, $1.50 by mail ; samgle of Type and circular, 6c.
Address RUBBER TYPH CO., Mailet Creek, Ohio.
A FOUNDRY, MACHINE SHOP, AND
Machinery for sale, situated at the junction of two rail-
toads in Illinois. The machinery is first-class and must
be sold, as the present owners are in an entirely different
line of business, _Address
GEORGE RHEA, Camp Point, Illinois.

S SNYDER
~—— 94 Fulton St., New York.
Best Mixed Cards, with name, in case, 13c., or 25
5 no 2 alike, 10¢. Outfit 10c. Dowd & Co., i}rlstol. Ct.

Salary. Salesmen wantedtosellour
Staple Goods to dealers. Nopeddling.
Expensespaid. Permanent empn()jy-
ment. address S. A. GRANT & CO,,
2, 4, 6 & 8 Home St., Cincinnati, Q.

51200

chanical Trade. Bend stamp for Catalogue, and
state what kind of Tools or Machines you require.

TALLYAN & MeFADDEN, 607 Market St, Philad's.

UTIl.D & ﬁ

TUNNELS AND ROCK-BORING MA-

ARRISON,

FOR ALL PURPOSES.

Brool_;lyn, E. D., New York.

CHINERY. By John Darlington. Particulars, Dimen-
sions, and Methods employed in the Mont Cenis, St.
Gothard, Hoosac. Sutro, Musconetcong, and Severn
Tunnels. Rapidity of Work, Performances and Cost of
Various Machines, Amount of Water, Compressed Air,
ete., required, and nine illustrations. The Altenberg
Zinc Mines, Aix-la-Chapelle; Perseberg Mines, Sweden;
Shaft at Salzberg Altenwafd: Marie Colliery; Pierre
Dennis Pit; Stahlberg Musen, Prussia; Goule; éolliery;
Dryrook Iron Mines; Sir Krancis Level, Yorkshire;
FrederichsegenWrexam Mineral Mines; Johann Colliery,
Prussia; Maesteg Tunnel; Cymbran; Dolcoath; Sout.
Crofty, Cornwall; Carn Brea, Cornwall; Ballacorkish,
Isle of Man. For each Mine or Tunnei is given the
Number of Holes in Heading, Character of Rock, Labor
Employed, Time, Cost, etc. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT No. 109. Price 10cents. To |
be had at this office and of all newsdealers.

FOR BEST
GAUGE
coc

& FLUE

CLEANER
Jarecki Mg Co,,

Limited,

ERIE, PA.

STEAM PUMP,
THE SCIENCE of LIFE,
OR, SELF-PRESERVATION.

Twohundredth edition, revised and enlarged, just pub-
lished. Itisa standard medical work, the best in the
English language, written by a physician of great experi-
ence, to whom was awarded a gold and jeweled medal
1 by the National Medical Association. It containsbeauti-
| ful and very expensive steel plate engravings, and more
. than 5( valuable prescriptions for all forms of prevailing
| diseases, the result of many years of extensive and suc-
cessful practice. 300 pages, bound in French cloth;
rice only §1, sent by mail. The London Lancet says:
“ No person should be without this valuable book. The
aut hor is a noble benefactor.” Anillustratedsample sent
toall on receipt of 6 cents for postage. Address DR. W.
H. PARKER, 4 Bulfinch 8t., Boston. The author may be
consulted on all diseases requiring skill and experience.

PATENT MINERAL WOOL.

Incombustible. The best non-conductor. Forillustrated
description see SCIENTIFIC AMERICAN of January 12th. !

. D. JBERS,
P. O. Box 4461. 2616 Broadway, N. Y.

MUSI | Send to BOOSEY'S, 82 East
C.

14th Street, New York, for
catalogue of their music.
Cheaper than the cheapest,

EUREKA SAFETY POWER!

Practically immpossible to ex-
plode. Tested to 300 Ibs. pressure
per square inch. 2-Horse Power,
%150, 3 to 4 H P., $250. Also,

Spark Arresting Portable En-
gines for plantationuse.
our circular. Discountto thetrade.
B. W. PAYNE & SONS,
Corning, N. Y.

SPARE THE CROTON AND SAVE THE COST.

Driven or Tube Wells

furnished to large consumers of Croton and Ridgewood |

N.Y

Water. WM, D.ANDREWS & BRO., 414 Water St.,Weli,

who control the patent forGreen’sAmerican Driven

HOLLOW SPINDLE LATHE.
Two sizes: 15 in., 1§ in. hole ; 18in.,1}$ in. hole. Besides :

the most approved features of modern New England
Tools, it hagpmany new points of value, making it the

lathe ffered for general use.
best Iathe oo ll:ARKE & CO., Machinery, Boston.

© 1878 SCIENTIFIC AMERICAN, INC

Sendfor !
* 186 t0 200 Lewis Street, ft. of 5th to 6th Sts., B. R., N. Y.

Stationary Engines and boilers, and |

N. Y. STENCIL WORKS, 87 Nassau St., N. Y.

Wood-Working Machinery,

Such as Woodworth Planing, Tonguing, and Grooving
Machines, Daniel’s Planers, Richardson’s Patent Im-
roved Tenon Machines, Momsing, Moulding, and
e-Saw Machines, and Wood-Working Machinery gene-
rally. Manufactured b]g.
WITHERBY, RUGG & RICHARDSON
26 Salisbury Street, Worcester, M ass,
(Shop formerly occupied by R. BALL & CO.)

ssure Blower,
(FORCED BLAST )
‘Warranted superior to any
other.
WILBRAHAM BROS.
2818 Frankford Ave.
PHILADELPHIA,

BONE MILLS.

The best in_the world. 5 sizes, adapted perfectly for
Crushing and Grinding Minerals and all hard substances.
Grinding surfaces quickly and cheaply renewed. Send
for descriptive pamphlet.

BAUGH & SONS,
PHILADELPHIA, PA.

CODY’ PAT. SHAFT OILER S,
OIL FEEDER &¢ @
% Aar>CINCINNATI- BRASS WORKS &

Amateur Workers

CAN FIND EVERYTHING THEY DESIRE IN

RARE AND FANGY WOODS,

AND SEVEN BOOKS OF
Beautiful Designs.

Send 3-cent stamp for our New and Enlarged Catalogue
and Price List (4th edition, just jgsued), to

GEO0. W. READ & CO.,

GENTS WANTED. Packa%e of Goods free te
every applicant. Star Novelty Co., Charlotte, Mich.

WO0D-WORKING MACHINERY.

New and improved, for special werk.
Borinﬁ Machines, Turning Lathes
Saw Arbors, Saw Benches, Seroll
Saws, Panel kaisers, and other Wood
Tools. We build the only patented
Panel Raiser, with vertical spindles,
all others being infringements on
oixr ngz}teuts of July 11 and October
, 1871,

WALEKER BROS,,
F 73 and 75 Laurel St., Phila,

'
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LESTER SAW.

'f'he New Lester
Saw is madeof Iron,
with all thew orkin,
parts of Steel, an

sontaing all known
improvements to
his date.

It is handsomely
painted red and
green, with red
stripes, andpresents
a beautitul appear-
ance. Those parts
which are not paint-
edare either polish-
ed or japanned. We
warrant the Saw to
be just as herein
stated, andwe know
it will give entire
satisfaction, being a .
more expensive ma-
chine than those !
; which we formerly .
p § sold for $25.

It consists of, ﬁrst

L-8AW

a

w1th Tiltm
for inlai
arms 18 inches iu the

will hold saws of any length or width, and face them in
four different directions; cutting lumber from one-six-
teenth to one inch in thickness speed, 1,000 strokes per
minute.

Second, a CIRCULAR SAW, two and one-half inches
in dlameter, which will cut Tumber one-half inch and
less; with an iron table, four by five inches.

Third, a DRILLING ATTACHMENT, with six Stubbs’
Steel Drills, of various sizes, for wood or iron work.

.Fourth an EMERY WHEEL, with wide and narrow

Fifth a TURNING-LATHE, with iron ways and rest,
steel centres. and three best steel turning tools ; length
of ways, 15 inches; distance between centres, 9 mches,
swing, 3 inches: length of slide-rest, 41¢ inches ; number
of revolutions per minute, 7,000.

Also, with each machine, six Saw-blades, a Wrench,
Screw-driver, extra Belt, and two sheets of De51gns, with
a nice box for the small tools and a_ box for the whole
machine. Itis taken apart when shipped, and packed
in a box, but the working parts are all left in {)lace, and
the frame is put together again by a single bol

Price for everything absve named, 88 the
same, without the lathe and circular saw,

‘When desired, we furnish with the Lathe a very nice
Drill-Chuck, for’ working metal, and a Tail-Stock, with a
screw centre, for $2 extra.

No saw will be sent C. O. D. The machine alone weighs
471bs., and with the box, 701bs. The express charges on
one machine are about $2 for 1,000 miles, and about half
ag much by fast freight. Two ‘machines by freight go at
about the same price as one. Money may be sent by
mail, by Post Office Order, registered letter, or draft on
New York. For sale by dealersat the same rice, with
the addition of a reasonabl e amount for freight.

We also keep a full stock of Tools and Supplies in the
Bracket-Sawing line.

MILLER’S FALLs co.,
74 Chambers St., N. Y.

JAPANESE ART MANUFACTURES.

By Christopher Dresser, Ph.D., ete. Paper read before
Sodety of A rts. The Japanese Potter at Work. Curious
mode of Making Scarfs. How the Japanese Print on
Cloth. Japanese Process for Silk Ornamentation Japan-
ese Weaving. How Fine Japanese Fans are made,
Japanese Method of Making Moulds for Ornamental
Castings for Vessels, Bromzes, etc. Japanese Lacquer
Manufacture. Curious Method of Decoratin, Lacquer
‘Work. The Love and Pursuit of the Beautiful in Japan.
A very entertaining, instructive, and comprehensive
paper. Contamed in SCIENTIFIC AMERICAN SUPPLE-
MENT No. 115. Price 10 cents. To be had at this office
and of a)l newsdealers

HEAPEST’

AND THE

BEST |

HOP& FOR

WATEROL“ '
| IO

UPWARDS,

«OLD RELIABL TO KNOW ALL

about the Best Pump for Paper Makers, Tanners, Con-
tractors, and for irrigation, send for 1llustrated]) Np -
let, 78 pages. HEALD, 8ISCO & CO., Baldwinsville,N.Y.

Solid Emery Wheels, Automatic Knife Grinders
& Lathe Chucks, of our own manufacture. . Med-
als & Diplomasby Cent’l Com’n, Am. Inss., Mass,
C.M.A. Am. Twist Drill Co., W R L

»
N

M GoN By ek

COUNTELAT

MARVINY SAFE&SCALE €O
*265 BROADWAY. N. Y.

Harrison’s System of Grinding!
Illustrated Catalogue Now Ready.

clear; clamps which .

NEW STANDARD FLOURING MILLS.
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