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THE BICKFORD FAMILY ENITTING MAOHINE.

The machine we this week bring before our readers is one
which, in the accomplishment of varied results through the
employment of the most simple means, has been rarely
equaled. Those who have seen the complicated knitting
machines, at work in the large factories, which at present fill
the American market with knit goods, have been accustomed
to regard them as essentially and necessarily complex. The
inventor of this machine has shown, however, that only a
few parts are necessary to accomplish a great variety of
work, and also that these parts may be of forms easily un.
derstood, put together, and ope-
rated by those unfamiliar with
machinery.

Wehave taken great pleasure
in personally inspecting and
operating this machine, and
have become convinced that it
comprises all that is essential for
family use.

It supplies a means of fabri-
cating many articles of useful-
ness in every household. A
great many ornamental kinds of
work undertaken for the pur-
pose of filling up leisure hours,
but becoming tedious and bur-
densome before they can be
completed by hand, can be be-
gun and finished in an hour er
two in such a perfect manner,
and with such facility that the
delight in making them is not
marred through prolonged la-
bor. We can conceive of nothing
more fascinating to a tasteful
mind than the rapid production
of forms of beauty and useful-
ness effected by this machine.

The merits justly claimed for
it are, the variety of work it ex-
ecutes, its non.liability to get out
of order by transpewtstion or
use; the perfect manver in
which it is made; ease in work-
ing, and absence of noise in run-
ning; the little skill required to
operate it; and its capacity to

THE BICKFORD FAMILY XKNITTING MACHINE.

knit anything that the most expert operator can knit or
crochet by hand, from a watch cord to a bed blanket. The
machine, having no tension, does not wear or tear the yarn
to pieces; it can therefore be raveled and knit over and over
again.

Referring to the engraving, Fig. 1, it will be seen that the
machine, exclusive of needles and the toothed wheel, con-
sists of only sixteen parts, as follows: A, thumbscrew to
fasten machine to table; B, yarn stand; C, pins for bobbins;
D, yarn carrier, and sliding ring to which carrier is attached;
E, ma-hine handle; F, buckle; @, weights; H, revolving cyl-
inder; I, needle cylinder; J, ring clasp; K, cam and screw
for changing length of stitch; L, indicator, to show distance
moved ; M, swing cams and their thumb screws; N, pins for
knitting fiat web ; O, set-up; P, looper,

The three first and the three last enumerated, as well as
vhe buckle, F, and the weight, @&, are not moving parts, the

latter being only eight in number. To enable the reader to
comprehend the action of these parts, we must first explain
the stitch taken in the knitting of an ordinary stocking after
the ribbed top has been knit, and the work is proceeding in
the leg or foot. Fig. 3 represents four of the needles with
the yarn looped thereon, as when the machine is at work.
The needle employed is shown complete at No. 1. In the
other numbers a portion of the lower part is broken away"
The needle consists of a body,an angular bent portion ‘or
foot, R, a hook, S, and a latch, T. The latter is pivoted to
the body of the needle at U, and work3 partly in a slot
formed in the body. The latch has, moreover. a spoon-
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shaped end, shown at V, which, when the latch is closed as
shown in needle No. 2, meets and partly shuts over the
point of the hook, S, so that the loop formed on the ncedle

easily slips off when the latter makes its downward move-
ment.

The needle as thus described is not a new invention;
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but Mr. Bickford, the inventor of the machine wunder
consideration, has made important improvements in its
form, which obviate all the devices hitherto considered
necessary to close the latch. One of these improvements is
the depression or hollow, shown at Z, Fig. 3. This allows
the loop, when passing off .the needle, to always pass under
the point of the opened latch, so that the latter is closed by
the loop itself, avoiding all strain upon the needle, or liabil-
ity to break from rigid parts getting out of adjustment. The
deeper depression, Y, is also another improvement, the use of
which will be explained when describing the process of nar-
rowing, further on. Now let the reader suppose one
line of stitches already form-
ed on these needles, as shown
in the engraving, and the thread
of yarn, to be knit, so held that
the needle marked 1 will hook
over it when the latter descends
The thread will be drawn down
by the needle until the latch, T
meetstheloop previously formed
This loop, sliding along. the body
of the needle, lifts the latch and
closes it into the position shown
in No. 2. Theloop then slides off
the needle as it continues to de-
scend, and the thread, being
drawn down through the former
loop, forms a new loop, through
which the needle will pass in
71 rising, as shown in No. 4, open-
ing the latch, and leaving the
hook free to engage the yarn
when the latter is brought under
it again, and so on.

Now, it is obvious that if we
supply mechanism that will bring
the yarn under the hook at the
proper moment, and also move
the needles up and down sue.
cessively, and algo provide a de-
vice for supporting each row of
loops till the next row is formed,
we shall have a machine that
will knit a straight tube.

As soon as the reader under-
stands how this is done, we shall
be able to explain how widening
and narrowing can be done, and
how a variety of stitches can be
made, or a flat web knit.

Fig. 2 shows the parts employ-
ed for moving the needlesup and
down. M, in this figure, rep-
resents cams, These arc screwed
on to the inside of the revolving
cylinder, H, Fig. 1, their position
being directly under the set
screws, M. As these cams are
carried around by the revolving
cylinder,the angular bent part or
foot. R (see Fig. 3), of the needle
passes through the curved space
between the cams, Fig. 2; and as
the needles are held from mov-
ing sidewise, by being placed in
grooves formed in the needle cyl-
inder, I, Fig. 1, they are forced
up and down as desired. Each
row of loops is also sustained
until the next is formed, by
means of theneedles themselves,
as the needle cylinder prevents
their bending inward, and keeps
them in a vertical position, as
shown inFig. 1.

On the bottom of the revolving cylinder are formed teeth
which mesh into a bevel gear turned by the crank, E. The
yarn being wound upon a bobbin, is placed on one of the
pins, C. It is passed over the yarn stand, B, and thence
through a hook in the top of a bent bar, D, called the “ car-
rier.” This carrier is fastened to the revolving cylinder, H,
which carries the cams, and travels with it, carrying the
yarn, and holding it in just the right position to be caught
by the hook of each needle as the latter is depressed by the
action of the cams.

‘We have now all the conditions established for knitting a
straight tube. If we attach the buckle, F, and hang on the
weights, we have but to turn the crank to cause the machine
to knit continuously.

The crank may be turned either way, but as the carrier in
the position shown will not hold the thread in advance of
the cama when the motion is reversed, the needles will de-
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gcend before the thread is brought under them. The posi-
tion of the carrier must therefore be so changed as to move
in advance of the descending needles. This is effected as
follows: The carrier, D, is attached at its base to a sliding
flat ring, which moves about the cylinder, H, its motion being
limited by stops to a little more than enough to pass the
cams, and take its proper position to lead the thread in ad-
vance of the needles. If it be desired to knit backwards and
forwards, the pins, N, are inserted in the holes of the fixed
base of the machine, as shown in Fig. 1. The heel of the
carrier striking against one of these pins, is held from further
motion, but the cylinder, H, will still move onward till the
carrier is shifted to the other stop, when the cylinder, 11,
also is held from moving any further in that direction, Its
motion may, however, be reversed till the carrierreaches the
other pin, and is again shifted. Then the crank must be
turned in the opposite direction again, and so by this arrange-
ment, the cylinder, H, is made to move backwards and for-
wards to any desired distance, as régulated by the pins, and
as the knitting proceeds, a flat web is knit with a perfect sel-
vedge on each side.

Such a web may be knit from the outset, or in connection
with the tube, as in forming the heel or the toe of a stock
ing. l.et the reader suppose the leg of a stocking to have
been narrowed {by a process hereafter to be described) down
to the heel, and that it is required to knit a straight flat sec-
tion, to be subsequently joined on to the beginning of the
foot. The pins would then be set to limit the motion to the
extent required to knit the flat strip desired. This strip can
be closed.on to the previous web by hand afterwards, or it
can be knit on by slipping the loops of the selvedges over
the other needles, previous to knitting all around again for
the foot. This is not the exact process of knitting a heel—
which is done in two ways hereafter to be described—but it
illustrates the principle. Having thus seen how o straight
tube or a flat web may be knit, we will now show how the
work is set up, how various stitches may be performed, and
how narrowing and widening are effected.

In setting up the work, the “set-up,” O, and the looper, P.
arc used. A length of thread isrun off the bobbin, sufficient
to form the first set of loops, the same as in setting up work
on hand needles. This thread is put through an eye in
the point of the looper. The “set-up” is taken in the
left hand, put up and held in the cylinder, so that
its hooks are nearly on a level with the tops of the
necdles. The looper is then passed about the hooks of
the set-up and the tops of the needles, carrying the
thread with it, and forming a series of loops, like those
shown in the lower series, in Fig, 3. As soon as the
needles are filled, the machine is given one turn, which
completes the first set of stitches, The set-up is then
drawn down, and the knitting proceeds until a length suffi
cicnt for the attachment of the buckle and weights is at-
tained, when the latter are substituted for it, as shown in
Fig. 1.

The stitches are made longer or shorter, so as to knit open
or closo, by the regulation of the upward and downward mo-
tion of the needles. This is done by the raising or lowering
of the movable cam, K, Fig. 2.  When this cam is raised, the
stitches are made shorter, as the needles are not then drawn
so far down into the grooves of the needle cylinder, and the
loops do not then contain so much yarn as when the cam is
set lower, This setting of the cam is done by the middle
thumb.screw, K, Fig. 1, an indicator point, L, moving over a
g-ale showing the proper degree of shortening or lengthen-
ing of the stitches.

In knitting flat webs, both the adjustable cams, M, Fig. 2,
must be in the position shown. If they are both down, the
machine will not knit either a cylindrical or a flat web, as
theie is nothing to raise the needles high e¢nough to release
the latches. In this position, the work cannot be run off,
should the machine be turned in either direction. This may
be done while setting up the work, or when it is left unfin-
ished, as a security against accidental turning.

The needles are taken out, or inserted, by first removing
the jointed ring clasp, J. This is provided with a rule joint
and a spring catch, so that it can beremoved or replaced in a
moment of time. When it is taken off, the needles can be
drawn up out of the needle cylinder. When they are in-
serted, they must be put in with the foot, R, Fig. 2, pointing
outward. This must be borne in mind in reading the follow-
ing method of knitting a stocking:

If the stocking is to be stamed at the top, every third or
fourth needle is first taken out, as described above. The
work is then set up, and the knitting proceeds three or four
inches. Then the needles taken out are inserted, and three
or four inches are knit plain, Thestitch may be made loose
over the calf of the leg, and gradually tightened to the
ankle, shaping it nicely; or it may be narrowed down to the
sizc desired by taking out needles. This is done by first
taking out one exactly in front, putting the stitch over the
next needle, and then knitting round six or seven times.
Then the third needles on both sides of the one first taken
out are removed. Then knit round six or seven times again,
and take out two more; and so continue to knit and take out
needles till the leg is narrowed to the size desired. The
work is then ready for the heel. For a common sock, thir-
teen or fifteen needles will usually need to be taken out; the
number of times knitting between the needles taken out
may be determin: d by the length of the leg, which is about
one hundred times round for a common sock.

In knitting a stocking or sock, either a square or round

heel may be formed. 'T'he square heel is kn't as follows:
After knitting the leg long ¢cnough, the machine is stopped

with the carrier, D, at the back side. Theneedles in front or

toward the operator; are then pulled up, being half of the

entire number in the cylinder. These may be called the in-
step needles. They are drawn up till each loop passes into
the notch, Y, Fig. 3, which holds them so that they will pass
over the cams without knitting for the instep. Then the
pins, N, are inserted on each -side opposite the fourth needle
of those drawn up. The object of the holes in the base of
the machine is, as already explained, to insert the pins for
the purpose of gaging the width of work knit; for example,
in using thirty-six needles for knitting the heel, these pins
are inserted far enough beyond the number of needlés used
to form each stitch perfectly on either side of the web.
After the carrier, D, strikes the pins, the machine is turned
until the sliding ring the carrier is attached tocomes to a full
stop. This places the carrier opposite the other cam in a
position to knit the other way. The knitting is continued
backwards and forwards until the heel is long enough, being
thirty-six times for a common sock. Then the heel is run off
and closed up; and, takingup the loose loops on the selvedge
of the heel on the neodles the heel was on, and pushing the
instep needles down in place, we proceed to knit the foot the
length required, being seventy timesround fora common sock.

In knitting a round heel, one half the needles are put up,
and the pinsarc placed as described for the flat heel. Then
the machine is turned as far to the left as it will go, then
back to the right, when the first needle on the left, next to
those already drawn up, is raised; then to the left, pulling
up the first needle on the right, next to those already drawn
up; and so knitting across and pualling up needles, first on one
side and then on the other, until one third of the needles are
left down. Now, having narrowed the heel, we commence
and widen out to the same size started from; to do this we
knit across once, then push down the last needle raised up;
knit across again and push down the last one raised up, on
the other side; so continuing until all the heel needles are
down. Then the instep needles are pushed down, and the
foot is knit. There are also other modesof narrowing, which
we have not space to describe.

The toe can be knit in the same manner as the heel ; after
it has been narrowed and widened, it is run off and the end
loops are closed together. Or, one half of the needles can
be raised, and one third narrowed on each side as before; the
other half pushed down and narrowed in the same manner;
then the whole is run off, and the open loops of the twe
sides closed together. E-ther way is good, but the latter is
preferable. To knit double heels and toes, two threads are
used. Old heels and toes are quickly and nicely mended by
knitting new ones on. The minute description of this pro-
cess may give an impression that the manipulation is com-
plicated. This is not the case, however; a single sitting of
half an hour will enable any one of ordinary intelligence to
knit a stocking perfectly.

The example given of the knitting of an entire stocking is
sufficient, in connection with this description of the parts of
the machine, to give an idea of its principle and operation.
It fails, however, to give any adequate idea of its scope and
capacity to perform a variety of work. Our space forbids a
detailed exposition of the manipulations through which the
various styles of stitches are effected, and we will content
ourselves with an enumeration of some of them.

Children’s socks, flat webs, seamed back and gored foot
stockings, mittens, Balmoral work, ruching or tufted work,
fringes, cords, scarfs, affghans, blankets and spreads, are
some of the many articles which can be wrought in a beauti-
ful and substantial manner with ease and rapidity. Among
the stitches we may name the ~diamond,” *spiral,” “ zig-
zag,” “ herringhone,” “pineapple,” and “honeycomb”
stitches, all of which produce very fine ornamental effects,
but which do not by any means exhaust the capabilities of
the machine.

Different cylinders are supplied, containing different num-
bers of needles for coarse and fine work. Extra needles and
pins are also furnished. A bobbin winder, Q, Fig. 1, also
goes with the machine.

The machine is covered by seven patents, bearing dates
from September 10, 1867, to July G, 1869, and further appli-
cations are pending. Address for further information, or
books of instruction and explanation, Dana Bickford, Vice-
president and general agent, 689 Broadway, New York city.

e
A Barometer without Mereury.

Professor A. Heller, of Ofen, gives in Poggendorff’s Anna-
len the description of an apparatus for determining the press-
ure of the atmosphere.

The apparatus consists of a scale beam, to the ends of
which are screwed two bodies nearly equal in weight but
greatly differing in volume,—a hollow sphere and a solid
cylinder. On one end of the beam is a mirror which is ap-
proximately at right angles to the axix of the beam. At
some distance from the apparatus is a telescope with a verti-
cal scale, the image of which in the mirror is observed by
means of a telescope. It is clear that when there is any
change in the expansion of the air in the vicinity of the ap-
paratug, the beam will indicate varying angjes with the hori-
zon, which angles may easily be read off in the mirror by
means of the telescope.

The variations of the scale beam in consequence of altera-
tions in the pressure will not amount to much, if the dimen-
sions of the apparatus are moderate; but the use of Poggen-
dorff and Gauss’s method of reading affords such a degree of
accuracy that, as a brief calculation shows, under assump-
tions which are easily realized, the changesin the position of
the beam can be measured with far greater certainty and
accuracy than the hight of the mercurial eolumn in the ordi-
nary barometer, provided the whole construction is light, and
that its c-nter of gravity is at a short distance from the
knife edge of the beam.
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Causes of Summer Diseases.

The Journal of Health for June, under a different heading,
states the following facts concerning the causes of disease:

The mistletoe bough, like the Spanish moss, which drapes
the trees of Southern swamps in such sad funereal garb, is a
growth outside of the natural condition of the tree; it is a
parasite, a fungus; a very low form of life, exceedingly slow
in development in some cases, in others so inconceivably
rapid as to be reproduced in millions in a few hours,as in the
toadstool and mushroom. The common yeast, with which
we make our bread, is a mass of living things, a dozen of
them generating myriads more in a night. These fungi,
sporules, or germs, are not only the pests of living plants,
eating out the entire life in the course of time, but they in-
fest animals and man, carrying with them, sometimes, the
most dreadful deaths. The mushroom, the morel, and the
truffle, among the greatest delicacies of the table with some,
are fungi. In some cases they kill, or cause disease, or poi-
son. Ergot, blight, mildew, rust, brand, dry rot, are all the
diseased results of fungous growth.

There are similar growths or products in the animal world,
called “ cell” life. Vegetables come from seed, animals from
eggs by cell development, and these cells or eggs are as
amazing in their fecundity as fungous growth. A man swal-
lows a few mouthfuls of raw pork in which area few trichinee.
In a very few days, living things are found burrowing in the
fles by millions, causing the most agonizing pains and a
dreadful death,

Between the effects of fungi and cell products, the vege-
table germ and the animal egg, men perish in millions every
year. Asiatic cholera seems to be, by the latest researches,
the product of a thing of life, but whether vegetable or ani-
mal admits of question thus far.

Whooping cough is apparently of vegetable growth; for
when the expectorat'on of a child suffering from it is exam-
ined, it is crowded with germs; on one occasion a small
amount of it was introduced into the windpipe of a healthy
young rabbit; in a few days it had a troublesome cough, and
on examination a countless number of these same germs were
found all along the throat, windpipe, and lungs.

Plague and pestilence, and all those diseases, called epi-
demic, which suddenly fall upon a whole community, such 28
fever and ague, chill and fever, bilious fever, yellow fever,
diarrheea, and dysentery, are caused by marsh miasm.

In the worst time of yellow fever and cholera in New
Orleans, the evening and the morning air was so cool and
delicious and balmy that many a time we have breathed it
by the hour in perfect delight; and yet the resident knew
that it was but the sure intimation that the disease would be
more fearful in a day or two. But if this air be bottled and
taken a thousand miles away, put into a close room where a
healthy man is sleeping. he will have the ordinary symptoms
of chill and fever in a day or two, and myriads of these
pestiferous things will be found about his tongue, his throat
and windpipe, and hislungs and stomach.

The newspapers announced recently that the Asiatic cholera
had made its appearance in India; its progress has been
always westward along the most prominent lines of travel,
untilit reaches America, crosses to the coast of California,
and is lost in the boundless Pacific.

-l =
Thomas’ Process for Preserving Wood.

In a previous number of our paper, we gave an account of
this process, which consists, substantially, in treating the
wood with oil of resin, applied either hot or cold. The New
Orleans 7¥mes, in recent notice, speaks very highly of the
improvement, and remarks as follows:

“ We look upon this as the great discovery of the present
age, something that has long been sought after, particularly
by ship builders and wharf builders. It is particularly val-
uable because i% is cheap, plentiful, and easily applied. By
using this process the timbers or bottoms of all ships or ves.
sels going: into warm climates will be thoroughly protected
without the great expense of coppering them, their bottoms
will not only be protected from salt water worms, but also
from decay, as when timber is once prepared the material
never evaporates nor passes off or out of the wood, but re-
mains permanently as a part and parcel of the wood, exclud-
ing both air and water. Crossties for railroads can be pre-
pared at a cost of about five and a half cents each, all that is
necessary is to take off the bark. Other timbers can be pre-
pared in this ratio: all fence posts and telegraph posts should
be prepared before putting in the ground; also, the sills of
houses. It is particularly good for paving jrurposes and for
building bridges.” The patentee’s addressis N. H. Thomas,
32 Carondelet St., New Orleans, La.

A New Danger To vcean Cabies

A recent announcement of the Superintendent of the In
teranationil Telegraph Company between Punta Rosa and
Key West, has placed a new item upon he list of dangers to
which ocean cables may be subjected.

The cable in question had, during the past year, been 'so
frequently injured or broken, that a careful examination was
decided upon, the result of which was to the effect that the
damage was to be ascribed to the loggerhead turtles, which
are abundant in those waters. In many places, the cable
presented the appearance of having been bitten through;
and in others of having been crushed from both sides until
it had become so much flattened as to destroy its conductivi-
ty. The conclusion of Colonel Heiss, the superintendent, is
further confirmed by the fact that at the depths where the
breaksand injuriesoccur, there the loggerheads most abound.
The Company has sent an order for a much larger and stronger
cable,and when it is laid, the assailants will have something
more substantial than the present steel-wound cable, upon
which to whet their teeth,
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THE APPLICATION OF STEAM TO CANALS.---NO. I,

BY @EORGE EDWARD HARDIN®., ESQ., C.E.

The immense capital invested in canal property, and the
extended lines of inland navigation throughout the various
districts of Great Britain, Northern Europe, and the United
States of America, cause regret that, while so much has been
done in years past to develop the trading interests of these
countries, such extensive internal communications have been
suffered to remain dormant, burdenc ! by the same defective
system of navigation whieh, once ample for the transporta-
tion of goods, when the pack horse and the country wagons
were their only competitors, now is in most miserable con-
trast with the perfected system and dispatch that character-
izes the management of the railways of the present day.
The defccts and delays in the transportation of goods vié
canal, not lessened by the private interests and conveniences
of drivers, boatmen, and others engaged in their traffic, where
heavy boats are dralgged from one destination to another at
the slowest possible'speed, by the wretched beasts that lean
for support against the towing lines, point to the necessity of
a radical change, to redeem them frem the position to which
they have sunk, in the competition of the day.

Commencing with the early history of canals, we propose

to present some of the more prominent experiments which’

have been designed to improve the construction of vessels
adapted to inland navigation, and the application to them of
mechanical means of propulsion.

Save that the large drains cut by the early churchmen in
the Cambridge fens seem to have been employed for pur-
poses of occasional inland navigation as early as the lifteenth
century, the great commercial republic of Holland may safe-
ly claim centuries of European priority in the construction of
a system of artificia' water-roads, which the industry of its
people had turned to a.good account of prosperity and power.
France, Sweden, add even semi-barbarous Russia, had also
taken the lead in this respect long before England had en-
tered upon her career of canal construction ; though in Egypt,
long before the invasion of Great Britain by the Gauls, and
in China, at a still earlier date, we know of their introduc-
tion, yet their origin is undoubtedly merged in the system of
irrigation which. for unknown ages, has been pursued in
those countries.

Certain authorities have claimed that during the invasion
of England by the Romans, the works executed by them in
the Fen districts were also used for navigable purposes, but
of this we have no tangible proofs. In 1623, however, we
find from Parliamentary records that Sir Hugh Myddleton
was engaged in considering a bill “ For the making of the
River Thames navigable to ®xford ;” while, twenty-three years
later, one Francis Mathew addresses, to Cromwell and his
Parliament a paper upon the immense advantages of opening
up a water communication between London and Bristol, which
purposed making the rivers Isis and Avon navigable to their
sources, with a short canal to connect their heads across the
intervening country; but, for Mathew’s time, a scheme for
the construction of three miles of canal, even by the State,
was far too daring,and a century elapses before a canal is
made in England.

Andrew Yarrington, gentleman, next publishes, in 1677, a
curious book, entitled *“ England’s Improvements by Sea and
Land, to outdo the Dutch without fighting, to pay debts with-
out moneys, to set at work all the poor of England with the
growth of our own land,” in which he strongly contrasts the
prosperous energy of the Dutch, especially regarding their
inland water communication, with the passive indifference of
Englishmen to the immense advantages in their numerous
streams and rivers, lying dormant at their very doors, want-
ing only improvement in their existing bcds, with proper
connection, to develop the trade and prosperity of the country.

To the lack of capital at this time can be traced the secret
of the little progress of the internal communication of the
country, and, though Parliament liberally granted permis-
gion for riverimprovements, yet, from the want of money, few
were attempted, or, if commenced, failed from the same cause.

About the beginning of the eighteenth century, the open-
ing of the navigation of the rivers Aire and Calder gave a
great impetus to the trade of that portion of Yorkshire, and
stimulated the demand for improvements in inland naviga-
tion; and we find its first fruits in an act of 1720, to make
navigable the Mersey and Irwell, from Liverpool to Manches-
ter; and, at about the same time, acts for the improvement
of the Weaver, Douglass, and the Sankey navigations were
granted, and, what was more to the purpose, the works car-
ried out. Again, in 1817, as a reference to the pamphlets of
the British Museum will show, Dr. Thomas Congreve pub-
lished some views, headed “A Scheme and Proposal for mak-
ing a Navigable Communication between the rivers Trent
and Severn, in the County of Stafford,” which paper project
slumbered for forty years, t1l,in 1755, a survey was made
for this very line of canal, under the auspices of the * Liver-
pool Corporation of Merchants,” which line proceeded by
Chester to Staftord, Derby,and Nottingham ; and from Brind.
ley’s “ Note.book” we find that he executed a fresh survey
over the same ground in the years 1759-60, but at the ex-
pense of Earl Gower and Lo>d Anson.

Thus, it is not till the middle of the last century that Eng-
lish enterprise was fairly awakened to the necessity of a sys-
tem of artificial canals; and directly traceable to the execu-
tion and extension of these earlier river improvements, can
we date the present system of internal.communication, which
has conduced so largely to the industrial prosperity of the
English nation; and to the consequent increase of British
manufactures, and their distribution, do all countries owe
many of their indispensable comforts of life.

Apart from the deductions that would naturally follow

from the river improvements, it is well known that, in 1755,
the deepening and widening of the Sankey-brook, tributary
to the Mersey, with the application of a floodgate for retain-
ing tide water, gave the hint which culminated in the con-
struction of the well known Bridgewater canal, under James
Brindley ; but the rapidity of extension was afterwards such
that, between the years 1760 and 1803, no less than 2,295
miles of canal were opened. From the exceedingly interest-
ing history of this society, written by Mr. Davenport, we learn
that the gold medal of the Society of Arts was awarded, in
1800, to the Duke of Bridgewater, as the father of inland
navigation, and for his general cxertions in promoting the
interests of inland water carriage; since which date there
seems to be no note of special award to the workers in this
particular field of the economy of the nations. Indeed, since
the adoption of canals, except in the substitution of horses
for men at the towing lines, and some improvements effected
in the manner of passing boats from one level to another,
they may be truly said to have remained stationary in the
general march of improvement, and, unlike all other arts,
have partaken of none of the benefits arising from the in-
crease of mechanical science,

It is with the view of calling attention to the fact, that, by
the exercise of a tithe of the mechanical ingenuity which has
been expended on railways, canals might again assume a po-
sition and importance which, if not in general economy supe-
rior to railways, yet may, in relative utility, compete in the
transit of minerals, and other merchandise, that this paper is
now before you ; and theimmense capital embarked ir canals
certainly renders it a subject of national as well as pecuniary
importance.

A further enumeration of the progress of canal construc-
tion'in this country is unnecessary, yet a glance at the com-
mencement of inland works in America will be interesting ;
and in connection we find, as early as 1724, Cad wallader Col-
den, then Surveyor General of the colony of New York, sug-
gesting a system of works somewhat similar to those now
existing. Sir Henry Moore, the Governor of the colony, in
1768, also recommended the improvement of the inland navi-
gation. Theserecommendations slumbered through the Rev-
olutionary war which followed, to be again projected with
the independence of the country. As in England, the im-
provement of the existing navigations was first in course,
and, as early as-1791, acts for surveys and estimates relating
to the removal of obstructions to the navigation of the Hud-
son and Mohawk rivers were passed. In the following year,
the Western and the Northern Inland Companies were incor-
porated, and, by 1802, the former company had succeeded in
spending an immense sum of money, with but very small
proportional results, The route now occupied by the Great
Erie Canal was adopted in 1812, repealed in 1814, to be again
revived two years later. Ground was broken near Rome in
July of the same year, while the first boat passed from Lake
Erie to the Hudson in October, 1825, thus consuming a little
over eight years in constructing the distance of 364 miles,
with a total of 71locks. The Champlain Canal was com-
menced in 1816, and completed in 1823, since which date the
many lateral branches of the Erie have been added to the
system, and the application of inland navigation exterded to
many of the other States,

1t is a fact of interest, that the original dimensions of these
canals were established by the commissioners, in 1817, at 40
feet in width by 4 feet deep, with locks 90 feet by 15 ; but, as
early as 1834, the wants of a growing commerce demanded
an increase of capacity, and in 1835, an act of enlargement of
the Erie Canal was passed, since which time the depth has
been increased to 7 feet, its width to 70, and the locks to 18
by 110 feet. Before the commencement of the Erie, the cost
of transporting a tun of merchandize from Buffalo to Albany
equaled £20, and consumed twenty days; the canal at once
reduced the cost to £4, or one fifth, and the time to eight
days. Bu% mark, that the mere enlargement of the canal
again reduced the average cost of movement, including all
tolls, to ten shillings per tun, or one eighth of the expense
previous to the improvements,

It may be interesting to review some of the more or less
ingenious attempts to overcome the disadvantages of towing
by horses, and hastily glance at the various methods of pro-
pulsion by mechanical means which have been especially de-
signed to supersede animal labor in propeling boats on in-
land ravigable waters, in Europe and America, up to the
present time. In this enumeration, we shall necessarily find,
among the first experiments, some which have been broadly
designed for purposes of general navigation, and touch upon
the early history of the steam engine; but, so far as possible,
preference will be given to those where application to canal or

rivernavigationhasbeen theparamountidea of their inventors.
el -~
CARAVANS,

Fvery caravan is under the command of a chief. When it
is practicable, they encamp ncar wells or rivulets, and ob-
se.ve a regular discipline. Camels are used as a means of
conveyance, and there are generally more camels ina caravan
than men.

The commercial intercours¢ of Eastern-and African nations
has been principally carried on, from the remotest period, by
means of caravans, The formation of caravans is the only
way in which it has ever been possible to carry on any con-
siderable internal commerce in Asia or Africa. The govern-
ments that have grown up in these continents have seldom
been able, and seldom have they attempted, to render travel-
ing practicable or safe for individuals. The wandering tribes
of Arabs have always infested the immense deserts by which
they are intersect:d, and those only who are sufficiently pow-
erful to protect themselves, or sufficiently rich to purchase
an exemption from the predatory attacksof these freebooters,
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can expect to pass through territories subject to their incur-
sions without being exposed to the risk of robbery and murder.

In the pilgrimage to Mecca enjoined on ¢he followers of
Mohammed, the prophet grants them the privilege of trad-
ing: « It shall be no crime in you if ye seek an increase from
your Lord by trading during the pilgrimage.” The camels
of each caravan are loaded with those commodities of every
country which are of easiest carriage and readiest sale, and
during the latter part of the monthof June and the early part
of July, the Holy City is crowded with opulent merchants
and zealous devotee:. A fair or market is held in Mecca
on the twelve days that tho pilgrims are allowed to remain
in the city.

Few pilgrims, says Burckhardt, except the mendicants, ar-
rive without productions of their respective countries for
sale. Pilgrims from Morocco and the north coast of Africa-
bring their red bonnets and woolen cloaks; the European
Turks, shoes and slippers, hardware, embroidered stuffs,
sweetmeats, amber, trinkets of European manufacture, Knit
silk purses, etc.; the Turks of Anatolia bring carpets, silks,
and Angora shawls; the Persians, cashmere shawls and large
silk handkerchiefs; the Affghans, tooth brushes, made of the
spongy boughs of a tree growing in Bokhara, beads of a
yellow soapstone, and plain coarse shawls manufactured in
their own country ; the Indians, the numerous productions of
their rich and extensive regions; the people of Yemen, or-
naments for Persian pipes, sandals, and various other works
in leather; and the Africans bring various articles adapted
to the slave trade. The pilgrims are, however, often disap.
pointed in their expectations of gain: want of money makes
them hastily sell their little adventures at the public auc-
tions, often at very low prices.

The two principal caravans which yearly rendezvous at
Mecca are those of Damascus and Cairo. The firstis composed
of pilgrims from Europe and Western Asia; the second,
Mohammedans from all parts of Africa. The Syrian caravan
is said by Burckhardt to be very well regulated. It is al-
ways accompanied by the Pasha of Damascus, or one of his
principal officers, who gives the signal for encamping and
starting by firing a musket. On the route, a troop of horse.
men ride in the front, and another in the rear, to bring up
the stragglers.

The different parties of pilgrims, distinguished by their
provinces or towns, keep ¢lose together. At night torches
are lighted, and the daily distance is usually performed be-
tween 3 o’clock in the afternoon and an hour or two after
sunrise on the following day.

The Bedouins or Arabs, who carry provisions for the troops,
travel by day only, and in advance of the caravans, the en.
campment of which they pass in the morning, and are over-
taken in turn and passed by the caravan on the following
night at their own resting place. At every watering place
on the route is a small castle and a large tank, at which the
camels water. The castles are garrisoned by a few persons,
who remain the whole year to guard the provisions deposited
there, It is at these watering places, which belong to the
Bedouins, that the sheikha of the tribe meet the caravan,
and receive the accustomed tribute for allowing it to pass,

The caravan which sets out from Cairo for Mecca is not
generally so large as that of Damascus, and its route along
the shores of the Red Sea is more dangerous and fatiguing.
But many of the Africans and Egyptian merchants sail from
Suez, Cosseir, and other ports on the western shore of the
Red Sea, for Djidda, whence the journey to Mecca is short
and easy. The Persian caravan for Mecca sets out fron1 Bag-
dad ;at many of tho Persians are now in the habit of em-
barking but Bussorah, and coming to Djidda by sea.

Caravans from Bagdad and Bussorah proceed to Aleppo,
Damascus, and Diarbekir, laden with all sorts of Indian,
Arabian, and Persian commodities; and large quantities of
European goods, principally of English cottons imported at
Bussorah, are now distributed throughout all the Eastern
parts of the Turkish Empire by the same means, The in-
tercourse carried on in this way is every day becoming of
more importance,

The commerce carried on by caravans in the interior of
Africa is widely extended and of considerablevalue. Besides
the great caravan which proceeds from Nubia to Cairo, there
are caravans which have no object but commerce, which set
out from Fez, Algiers, Tunis, Tripoli, and other States on
the seacoast, and penetrate far into the interior. Some of
them take as many as 50 days to reach the place of their des-
tination, traveling at the rate of from 18 to 22 miles per day.

The trade of these caravans is a barter of various kinds of
goods for slaves. Three distinct caravans are employed in
bringing slaves and commodities from Central Africa to Cairo.
They do not arrive at stated periods, depending upon the
success they have had in procuring slaves. ivory, gold dust,
drugs, and such other articles as are fitted for the Egyptian
markets. The largest of these caravans, the Darfur caravan,
consists of 2,000 camels, and its departure is looked upon as
a most important event, and for a while engages the atten-
tion of the whole country.

Caravans are distinguished into heavy and light. Camels
loaded with from 500 to 600 pounds form a heavy caravan;
light caravans being the term applied to designate those
formed of camels under a moderate load or half a load.

No particular formalities are required in the formation of
caravan, Those that start at fixed periods are mostly under
the control of government, by whom the leaders are appoint-
ed. But any dealer is at liberty to form a company and
make one, The individual in whose name it is raised is
considered as the leader, unless he appoint some one else in
his place. When a number of merchanis associate together
in the design, they elect a chief, and appoint officers to de-
cide whatever controversies may &rise during the journey.
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Paine’s Electror-magnetic Improvements,

Theseimprovements are covered by several patents, granted
to H, M. Paine, of Newark, N. J, in 1870 and 1871, and we
shall allude to them in this description by their patent num-
bers, quoting chiefly from the specifications of the patents.

Figures 1 and 2 are illustrations of patent No. 103,231,
being an improvement in the construction of electro-magnets.
The object of the inventionis to increase the power of elec-
tromagnets by neutralizing the induced currents, and thus
rendering available the full dynamic value of the battery.
The improvement consists in the interposition, between the
layers of coils, or the application as a clothing or coveringto
the insulated wires of which the coils are composed, of a
metallic medium, by which the antagonism of like currents
to each other is neutralized. Tho metallic medium which
may be employed may be of various kinds, but that which it
is now proposed to use, as most convenient for the purpose,
is what is known as metalfoil. The medium may beapplied

in various ways, but for illustration there are shown in the
engravings two ways of applying it. In Fig. 1, metal foil,
a, in the form of a sheet or ribbon, is shown wound or lapped
around and between the successive layers of coils, b , of in-
sulated wire. In Fig. 2, the entire length of the insulated
wire is shown as having a ribbon, d, of metal foil wound
around it, to forma complete clothing or covering.

CramM.—The interposition of a metallic medium between
the layers of the coils of an electro-magnet, or theapplica-
tion of a metallic medium as a clothing or covering to the
wire of an electromagnet.

Figs. 8, 4, and 5, illustrate patent No. 103,230, being an im-
provement in electre-magnets. The object of the invention
is to obtain the same relative resuits by compounding electro-
magnets as are acquired by the compounding of permanent
magnets. In order to accomplish this result, the poles of
two or more rectangular bars, A, Figs. 3 and 4,are wound with
insulated wire, commencing at «, Fig.3, on each bar, and
winding around the requisite number of turns to reach the
guide pin, b,and then pass down to guide pin, ¢, and wind in
same direction till the same number of turns has been made
on the opposite end of the bar: then return up to guide pin,
¢and b, and up to commencement, . Having thus wound
two or more bars (all being wound in the same direction),
they are bound together, as shown in Fig. 4, and cgnnection
is made between the coils at d. It isnot proposed to obtain
any valuable result from maznetic induction by this method
of constructing electro-magnets, but an increased dynamical
value is claimed from the action of the currents on each other.
It is well known that electrical currents moving in opposite
directions accelerate each other, and, although the currents
are moving in the same direction around the axis of all the
bars, yet, at the juncture, e, Figs. 4 and 5, of the combina-

Fg. 3
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tion, their course is directly opposite, as shown by the ar-
rows, f'f, in Fig. 5, which is an end viewof Fig. 3.

Cra1M.—The compounding or binding together of bars,
separately wound, and in the same direction.

Figs. 6 and 7 illustrate patent 103,229, being an improve-
ment in magnetic engines. The invention relates to a pe-
culiar and novel mechanical arrangement of a sector mag
net for purposes of motive force, which has for its object
economy of space, cost of construction, and rigidity of parts,
The value of the magnet attraction being inversely as the
square of the distance, it becomes necessary, in order to ob-
tain the best results, to work the poles in as close juxtaposi-
tion as possible. To accomplisk this requirement, even in
very small engines, with the poles working with a between-
space of §gths of an inch, without contact by spring of
frame or other parts, requires a heavy cumbrous frame and
shaft. To avoidthis necessity, both the rotating and fulcrum
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longitudinal section of the sector limbs to the strain. The
fulcrum magnets, B, are bound on one common bolt, C, Figs.
6 and 7, in the same manner that the rotating magnets, A
are held, and their poles, %, are bound by the rods, 7, pass-
ing through the whole series, which makes one uniform
breast of sector limbs, the axis of all lying in one common
plane. As in the rotating magnets, so in these, all the strain
is met and resisted by the longitudinal section of the limbs,
and this extreme stiffness of coustruction allows the two
series of magnets to be brought in close and accurate range
of motion by means of the adjusting screws, . The mag-
nets, A, revolving in the direction of the arrow, will subject
the fulerum msgnets, B, to a downward strain, which is met
by the bridge, D, resting firmly on the bed plate, E.

CrarvM.—First. ‘The arrangement of the magnets on the
shaft. Second. The breast of fulecrum magncts in their com
bination with the rotating magnets, A.

magncts are so arranged that all strain of attraction will be
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Figs. 8 and 9 illustrate patent No. 103,768, being an im
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resisted by the longest cross section of the magnets them-
selves, and thus just in the ratio that the magnets are en
larged the increased strength is met. Any required number

may be taken, of magnet sector limbs, A, Figs. 6 and 7, and
they should pass the driving shafts, ¢, Figs. 6 and 7, through
their several tie bolt ends, b, with washers, ¢, between, to se-
cure even spacing for the current wire.

.Fi_q, 9

These sector limbs

Fig. 8

are then so arranged on the shaft as to make the poles, d, de-
scribe a circle as regards their path of rotation, and a thread
of one or more rcvolutions as regards the length of the shaft.
They are then bound in their position by the nuts, e, and
screw belts, f, which pass through one series of limbs into
the next, till the whole series is securely held in its required
position. It will be seen that this combination presents the
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provement in sector electro-magnets. This improvement re-
lates to shaping the limbs of sector magnets in such wise
that they will describe radial lines, and thus form a compact
mass, when brought together around a common axis. The
limbs, A A, Fig. 8, are made separate, and their onter lines,
a a, taper from the poles, b5, toward their junction, D, at
angles that will meet at the center of the shaft, which forms
the center of motion around which they rotate. The junc-
tion of the limbs is shouldered, d, so as to secure a space be-

[ tween them for thecurrent coils, and screw bolts, ¢ ¢, or riv-
| ets,bind the limbs together.
| up of these radial magnets.

Fig. 9 represents a wheel made

CLAIM.—The construction of radial limbed magnets, sub-
stantially as described.

Figs. 10 and 11 illustrate patent No. 103,228, being an im
provement in electro-magnetic engines. A sector magnet, A,
Fig. 10, is suspended in a framec, B, the tie bolt, a, being
seated in an adjustable box, ¢, which is operated by the milled
head screw, C. D D are adjusting screws, which operate as
lateral adjustments of themagnet, A. On the drivingshaft,
E, Figs. 10 and 11, a sector armature, F, whose links corres-
pond in number and position with the links of the magnet,
A,is keyed. The radius of this armature, if described from
the center of the shaft, E, and the curve, d d d, Fig. 10, de-
scribed in the poles, e ¢ ¢ ¢, Figs. 10 and 11, of the magnet,
A, must coincile with the radius of the armature, the verti-
cal and lateral adjusting screws, C and D, determining the
proper distance between the poles of magnet and armature,
which, to secure the best results, should be only sufficient to
avoid the friction of actual contact. One end of the wire
around the magnet, A, is secured to the frame at 7, Figs. 10
and 11, and the other end to a pole binder, H, Fig. 11, which
is electrically insulated from the frame. Another pole bind-
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er,I,Figs. 10 and 11, also electrically insulated from the
frame, holds a spring arm, %. Fig. 10, which rests on a cir-
cuit breaker,?. The operation of this arrangement is such
that, when the arm, %, rests on the non-conducting portion of
the circuit breaker, no currentcan traverse the links of the
magnet, but, when the conducting part, m, comes in contact
with the arm, £, a circuit is made, and the armature made to
rotate during the contact. Having thus described the me-
chanical details of the application of the sector magnet to
the production of rotary motion, we will proceed to describe
the mode of utilizing the reflex currents. Referring to Fig.
10, and considering the armature to Dbe revolviug in the di-
rection of the arrow, and supposing that the circuit breaker
is so adjusted, with reference to the arm, %, as to continue
the action of the current till the axis of the magnet and ar-
mature are coincident, and then break, we should find that
the reflex action of the current would resist any attempt of
the armature to continue its onward motion, and this resist.
ance is equivalent to seventy-five per cent of the battery cur-
rent. But, if the adjustment of the circuit breaker be such
that the current is broken previous to the coincidence of axis
of the magnet and armature, then the reflex current, instead
of retarding the motion of the armature, will expend itself
in assisting its motion; therefore, in order to convert this
reactionary property of the currents into a valuable element
of force, the circuit breaker is adjustes# under such condi-
tions as will insure a break previous to the coincidence of
the axis of the magnet and armature, as shown in Fig. 10,
thedotted lines showing the position that the armature ob-
tains through the action of the reflex currents, the bresk
having been made when the armature was in the position
shown by the full lines.

CraM.—First. The combination of the sector magnet, A,
and sector limbed armature, F, with their adjustments or
without, Second. The breaking of the circuit previous to
the coincidence of the axis of magnet and armature, sub-
stantially in the manner specified.

s
Breweries and their Fittings.

A paper “On the Machinery and Utensils of a Brewery,”
was read before the Society of Engineers, in the hall of the
Westininster Palace Hotel, London, by Mr. Thomas Wil-
kins, C.E.

The size of a brewery is stated in the number of quarters
of malt that can be used in one brewing; thus, a brewery
having a mash tun in which twenty combs of malt can be
mashed at a brewing, would be a ““ ten quarter brewery,” and
80 on, the rest of the plant beiug made in proportion.

Until steam came into general use as a motive power, all
the labor was done by hand or horse power; sometimes a
water wheel was used ; butit is believed that on no occasion
has wind power been applied. Of late years, steam has not
only been used in breweries as a motive power, but also as a
means of transmitting heat; so that the brewer having a
boiler to supply steam to the engines, uses it also to supply
steam for boiling both liquor and wort, either by forming
the boiling coppers with an outer pan or jacket of iron, and
passing steam through the space between that and the inner
pan of the copper. or by passing tie steam throngh coils of
copper pipe fixed at the bottoms of vessels made of wood,
iron, or copper, whichever of these be preferred.

In building a brewery every advantage should be taken
of any favorable natural features of the locality, such as a
hill side. where the building may be arranged so that the
utensils can be placed in a position one above another in
level, taking advantage of the natural slope to save labor,
which might otherwise have to be expended in pumping
the worts or beer about. A good supply of suitable water,
or “liquor,” as it is called in breweries, is also indispensa-
ble. That there is this should always be ascertained before
either building a new brewery or extending an old one.

The mash tun should be made either of good yellow deals
or of oak, and should have a false bottom, generally of iron,
made of several plates, so as easily to be removed for cleans.
ing the tuu. These plates are very closely perforated with
holes about one twelfth of au inch in diameter; sometimes,
however, with slots that width, but about twoinches to three
inches long, cast in them. These slots and also the smail
holee are about three eignths of an inch on tho bottom side
of the plate, being made so much taper to prevent their
blocking. The plates with slots are more expensive than
the others, but some brewers prefer them. The mash tun
should contain from eighteen to nineteen cubic feet for
every quarter of malt. Formerly, when the crushed malt
had been placed in the tun, the nearly boiling hot liquor
was run in, and the whole was thoroughly mixed together
by men with poles, eacly having several cross pieces, about
the size of the staves of a ladder, in one end. This opera.
tion is termed mashing, and theseoarsare still used by some
brewers, more especially where a “Steele’s” or a similar
machine is used.

A better and more certain method of mashing was re.
quired ; for it was found that in some parts of the mash tun
a sort of cake or dumpling would be formed, the ontside of
whieD, consisting of u pasty mass of flour, prevented the
liquor reaching the inside, to extract the valuable ingredient
of the malt. 'The machine which for many years has been
fitted to mash tuns, to perform this operatio:, is made as
follows: A cirenlar crank, with radial teeth, is bolted to the
sides of the mash tun; a vertical shaft is erected in bearings
in the center of the tun. This shaft is either carried some
fcw feet above the top of the tun, or ¢lse passes through a
stnffing box in the bottom, and is worked by bevel wheels
frem a horizontal shaft, The vertical shaft supports loosely
a bearing which carries one end of a second horizontal shaft,

which is inside the tun, at about half its depth. 'The other

end of this shaft has a pinion keyed upon it. This pinion
gears with it, and is supported by the circular rack before
mentioned. A revolving motion is given to this horizontal
sha’t by bevel wheels from the vertical one, and upon it is
hung a sort of rake, which, as the shaft revolves, thoroughly
mixes up the mash. Sometimes there are two, and even
three of these rake shafts. It will be obvious that, as these
shafts revolve, the pinion gearing into the fixed rack causes
the whole to revolve somewhat slowly round the tun.

In large breweries, where there are sometimes a dozen or
moremashtuns,ratherthanhavea largeengine, it is better to
have a small one to pump all the liquor, and another to grind
the malt; and these may be kept at work all day, preparing
for the morrow. Indeed, a vast amount of money in first

cost, and in labor afterwards, may be saved by properly

planning and arranging everything beforehand.
TOY STEAM ENGINE.

This isa very simple and pretty toy engine, consisting of
very few parts. It isthe invention of Philander Macy, of
Rochester, N. Y. It is a beam engine with oscilla.ting valve

gear, and the pedestal upon which it stands is the boiler.
By filling the boiler and setting it upon a stove, the engine
will work aslong as the water supply lasts.
——— P ——
Cracked Sovereigns,

It has probably fallen to the lot of many readers to have
come into possession occasionally of gold or silver coins
which were hollow, or cracked on their edges, and therefore
not sonorous when tested by the well known “ ringing” pro-
cess. Speculations as to the source of the imperfection are
numerous, and various theories have been advanced end dis-
cussed in regard ta it.

Perhaps one of the most extensively prevailing notions as
to the origin of cracked sovereigns and cracked coigs of
other denominations, is, that all pieces of money fabricated
at the British mint are, in the first place, made in halves, the
heads and the tails being afierwards paired and united by
cementing, soldering, hydraulic pressure, or some other
means. This operation being in some cases imperfectly per-
formed (as it is argued), a partial or complete divorce may
afterwards take place, and hence the phenomena of cracked
moneys,

Another supposition is, that the hollow coins have been
tampered with by gamblers for their own nefarious purposes.
Neither of these theories, however ingenious they may be, is
the correct one. The evil really arises in the way we shall
attempt to describe. All the legitimate metallic money of
this country is made from bars of cast gold, silver, or bronze,
At the Royal mint there are orthodox sizes for these bars, so
as to produce each variety of coin in use outside its walls.
Those for sovereigns are twenty-six inches long, one and a
half inches wide, and oneinch thick ; and, for the purpose of
facilitating explanation, let us confine our attention to gold
only.

Such bars are cast in vertical molds of iron, which latter
are fitted together in halves, so as to allow the giant nuggets
to be realized easily from within them. On filling a mold
from the crucible of molten metal held over its mouth, the
resulting bar cools rapidly. Those parts of the bar which
touch the sides of the mold cool first, and more gradually
the center is reduced in temperature. As the sides of the
bar harden at once, they cling, as it were, to the,walls of the
mold, whilst the metal in the middle contracts in cooling,
and subsides down the mold. The upper end of a barof gold
rescmbles much at this juncture the mercurial column in a
barometer when the “ glass” is said to be “falling,” It is
bollow or depressed in the middle, and sometimes very
much so, the depression occasionally extending to one inch.

Thelower end of the bar is perfectly squared, because the
base of the mold is square. When removed from its iron
case, the bar is carried to the rolling mill for lamination. It
is pessed again and again between the rollers, until it is
attenuated into a strap or ribbon; but that which was its
upper end is still defective, The rollers have simply com
pressed the precious metal, and therefore left the hollow end
a mere crevice or thin line in the middle of the strap. This
end is considered as scrap, and, first cut off by a pair of

shears, it is returned to the melting pot. It Lappens, some-
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rtimes, nevertheless, that a sufficient portion of imperfect
ribbon is not cut away, the crack thus extendipg beyond the
amputating point. When this occurs, it creates the evil of
“ cracked sovereigns,” The ribbon is removed to the punch
ing press,and perforated from end to end by a punch of the
exact size of a sovereign. Some of the disks of metal thus
| produced may be cut from the bad end of the strip of gold.
To detect these criminals, if they exXist, a sinall staff of boys
is employed. They are each armed with a bright-faced anvil
block of castiron, and they ring every individual disk in
very rapid succession on the auvil. The sound and perfect
pieces give forth harmonious music, whilst the others are
dumb dogs, and have no music in their souls. The default-
ers are, or should be, all picked out,and condemned to the
“ fiery furnace” once more. Boysare not infallible, and they
have permitted “ dummies” to escape now and then, These
pass forward to be stamped at the presses, milled on their
edges, and issued to the public, by whom they are criticised,
and justly condemned. The hollowness of their characters
is only detected, it may be, after some contact and friction
with their neighbors, just as speciousness in the human
character is only found out by the application of the tests of
adversity and trouble. With the care at present exercised
at the mint, hollow coins cannot escape detection,

@Correspondence,

The Editore are not responsible for the opinions expressed by their Cor
resvonsents.

Utilizing Coal Dust for Fuel.

Messrs, EDpIToRs :—Bringing into practical use the coal
dust or slack coal, is today the great question; and as you
have given space in your columns to a great many communi-
cations on the subject, will you do me the favor to insert this
letter on the manufacture of artificial fuel or compressed
coal dust?

It is a well known fact that coal, either bituminous or an-
thracite, produces in mining, breaking, screening and hand-
ling, an amount of dust, commonly known as slack coal,
amounting, on an average, to 30 per cent of the coal produc-
tion, thus causing a considerable loss to the parties engaged
in mining, as but a small portion of this dust cosl, and that
only of the bituminous coal, is needed for blacksmith pur-
poses, while the anthracite slack is entirely useless. The
immense quantity of refuse coal must necessarily be got out
of the way, whether dumped into a stream. to be carried off,
or heaped on ground which has to be dearly paid for.

In the anthracite coal regions, this immense amount of
waste is constantly being piled up around the mines in vast,
unsightly mounds, burying the mining villages, and sadly
encroaching on the limits of many of the chief towns. The
amount of this waste cannot be less than fifteen millions of
tuns, and every year adds to the rapidly increasingdirt bank.

In France, in Germany, in Belgium, and in England, the
slack of the bituminous coal has been converted into lumps
or cakes of different sizes and shapes by mixing it with coal
tar. Monsieur Dehaynin, from Paris, started the first manu
facture of artificial fuel or agglomerated slack, at Montigny-
sur-Sambre {Belgium) about eleven yearsago. He possesses
today two manufecturies in Belgium andtwoin¥rance. He
mannfectured in- 1870 over 1,200,000 of tuns; railroad com-
panies used 931,600 tuns, the navy used 250,000 tuns, and
other industries used 70,000 tuns.

Among the railroad companies, that of the Paris, Lyons,
and Mediterranean consumes pressed coal exclusively, re-
quiring 1,200 tuns perday. The NorthernRailroad Company,
of France, between Paris, Amiens, Dunkerque, and Calais,
does not use pressed coal exclusively, although its daily con-
sumption amounts to 300 tuns. The scarcity of coal tar
is the only thing which prevents M. Dehaynin from erecting
other factories and. increasing the manufacture of his com-
pressed coal.

It will be observed that the railroad companies and the
navy are using almost exclusively compressed coal, while
private manufaeturers do not seem to like it. The reason is
that the burning of that coal produces such a smoke and such
a bad smell that it is entirely unfit for domestic use, and can-
not even be used in stationary engines, people in the neigh-
borhood eomplaining of the nuisance. It was only permitted
to be used in some sugar refineries and distilleries, situated
at a reasonable distance from cities; and even then the law
compelled the proprietors of those manufactures to raise their
stacks to a specified hight.

So important has this subject of converting coal dust into
lump coal been regarded, that the United States Commis-
sioners, to the Paris exposition of 1887, have made a report
on pressed or agglomerated coal, which presents the subject
and its importance in an able and instructive manner.

That report sets down among the advantages attending
the use of pressed coal, the following :

“Its purity and compactness adapts it to the rapid produc-
tion of steam in furnaces and small fire grates, and it is,
therefore, a desirable fuel for steamers and locomotives, for
which it is largely used in Europe.

“ Being manufactured in prismatic form, it can be very
compactly stored on shipboard or elsewhere.

It can readily Ve transported to great distances with very
little waste, amounting, it is stated, to less than one tenth
the waste of ordinary ceal, handled under similar circam-
cumstances.

“Tt is not injured by frost, by snrow, or by rain. Bricks of
pressed coal produce as much steam in locomotives as an
equal weight of coke. It is much liked by firemen, espe-
cially for raising steam in ascending heavy grades.

“ Soft bituminous coal, or the mixture in which it predom-

inates, is generally used in the manufacture of pressed coal.”
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I will especially call your attention to thislast paragraph
of the Commissioner’s report.

In France and Belgium, the soft bituminous coal contains
from 60 to 70 per cent carbon, and costs twice asmuch as the
hard coal, which contains only from 30 to 40 per cent carbon,
the balancc being slate, schist, and other substances. The
sompressed or agglomerated coal, made from the bituminous
slack, is sold as high, and sometimes higher than the bitumi-
nous lump coal itself. In this country, on the contrary, the
bituminous coal contains from 45 to 60 per cent carbon, and
is sold at a cheap price, whereas the anthracite contains from
80 to 95 per cent carbon, and is sold twice as high asthe bitu-
minous coal. The bituminous slack has some value for black-
smiths, and is burnt in furnaces, while the anthracite slack
has no value at all.

The difterence in the value of the coals accounts for the
fact that all the experiments, or, at least, most of them, made
in this country, have been made on anthracite slack.

A great many attempts have been made to convert slack
coal into a solid combustible. For this purpose, gum, coal
tar, petroleum, asphaltum, rosin, solutions of glue, alkalies,
silicates, magnesium, Grahamite, and the remains of fabri-
ented oil have been used, and the processes patented. These
various experiments of solidifying anthracite slack have
been failures. The high price of the ingredients used in-
creased the expense so that it could not be applied to bitu-
minous slack, in order to compete with the lump coal. Ap-
plied to anthracite slack, there was another difficulty. It
has always been eas; enough to solidify the slack, but to
keep it solid in the fire till the coal is entirely consumed is
something which has not been achieved yet.

Some inventors are still trying to solidify anthracite slack
by means of coal tar, pine pitch, or rosin, giving the lump a
heavy pressure, by using powerful machinery. In their
opinion, the more compact the lump, the better it will stand
the fire. In my opinion, no matter the pressure given to the
lump, fire will penetrate it and consume the resinous sub-
stance, before half the heating power of the coal has been
obtained. The pitch or rosin being consumed, the lump will
slack in the fire, and pass through the grates.

I have been for five years, from 1857 to 1862, commercial
agent of one of the most important coal mines in Belgium,
and have sold to Mr. Dehaynin tho first two shiploads of
slack coal for his factory at Montigny-sur-Sambre. I have
seen him trying for three years to compress slack of hard
coal with pitch and other substances, so that it would stand
the fire, without succeeding.

In Belgium principally, and also in @ermany and in
France, the working population in the coal regions, and the
country people, are burning any kind of slack coal by mix-
ing it with from 30 to 40 per cent of yellow clay. It will be
easily understood that such a large proportion of clay must
reduce considerably the burning qualities of the coal. Still,
after a fire has been started with ordinary bituminous lump
coal, they pile upon it, as high as they can, a pyramid of
coal dust and clay, mixed tbgether, and simply molded and
pressed by hand. The coal is used exclusively for open
grates. They obtain, at least, a good fire, sometimes lasting
a whole day without replenishing. The coal made in that
way has to be sheltered, as rain and snow dissolves it.

This being a fact well known by everybody who has trav-
eled in these countries, I have been working and experiment-
ing for three years on that principle, always trying to in-
crease the proportion of coal, and consequently reducing the
proportion of clay. I succeeded so far, by a peculiar way of
mixing and of working the mixture, as to reduce the propor-
tion of clay to 8 per cent for bituminous slack. I invented a
composition in which the coal is dipped, so that it becomes
waterproof, and does not need to be sheltered. I have been
manufacturing and selling that coal made from Sewanee
slack coal, for the last four months, in Nashville (Tenn).
The cost of manufacturing, including the ingredients used,
has not exceeded one dollar per tun.

As I had never tried my process on the anthracite slack, I
came to Philadelphia expressly for that purpose. The slack
of the anthracite not being so coarseas the bituminous slack,
I have been able to make the lumps compact with only 5 per
cent of clay. Samples of all shapes have been submitted to
the Franklin Institute, who will report on it at the next
meeting. These samples have been made from Lehigh coal
slack, by myself, at the Delaware Chemical Works, or at
those of Messrs. Baugh & Somns, of this city, who have had
the kindness togive me all the facilities for my experiments.

I am going to manufacture some tuns of it, so asto be able
to test publicly the burning qualitie s of this fuel, and will
gend you the results of the experiments.

Philadelphia, Pa. EMILE F. LOISEAU,

O
The Earth Closet System.

Messrs., EDITORs:—On page 326, current volume of' your
valuable paper, I was pleased to see an article on the earth
closet system, accompanied by an engraving of a new En
glish invention in this line. Too much cannot be said or
written on this important matter, and you will therefore,
I trust, pardon me for relating some of my experience, for
the benefit of your readers.

I have tried a good many experiments with dry earth, and
have used the earth closets at my country place, and am con-
vinced that nothing but ignorance stands in the way of the
universal adoption of the system, both for thecity and country.
It is always with regret that I return to the wasteful and
unhealthy water closet of the city, after having been spared
all of its bad odors and dangerous gases during the summer
months, by the employment of the simplest of all disinfect-
ants, dry earth.

The open vaults of the country are the worst contrivances,

for-the dissemination of malaria and fevers, that could be
invented. The saying that * there is health in theold house
and death in the new,” is founded upon the effects of those
vaults in a thickly settled country,to poison the waters by
percolation and the air by the escape of bad gases, When
the homestead was built on the side of a hill, the drainage
water ran away, and did little damage, but when the shoots
from the parent stock planted their houses on the plain, they
caught the foul waters and the fever at the same time, and
hence the origin of the saying.

The simplicity of the dry earth disinfectant prevents many
persons from trying it; they are as wrath as was Naaman
when commanded by the messenger of Elisha to wash in
Jordan seven times—they want some extravagant chemicals
—nothing short of carbolic acid, permanganate of potash,
protosulphate of iron, or chloride of lime, hus the truescien-
tific ring about it; as for dry earth, they do not believe in it.
In the country, it is a few minutes work to sift enough
earth to last a family, of five persons, a month, especially as
the earth can be used over again five or six times,

The great point is to avoid sand, and to have perfectly dry
earth. Hard coal cinders can be used, but not wood ashes.

After the small wagon under the seat is full, it can be em-
tied npon a protected floor for drying, and when the odor of
the earth resembles that of guano, it is admirably adapted
for use in the garden. and fresh earth may take its place.

It is surprising how thoroughly the dry earth absorbs all
the bad gases and disinfects the deposits. And no one who
has not tried the experiment can appreciate the value of the
system. I advise every one who lives in the country to
adopt the earth closet, and to abandon the unhealthy open
vaults, which are such unsightly objects and the occasion of
so much irregularity of habit, and the fruitful source of so
many diseases.

CnARLEs A. Joy, Columbia College, New York city.
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Examination of Engineers and Boiler Tenders.

MEessgs. EDITORS:—I have read with much interest. your
complimentary article, on the second annual report of this
department, in the number bearing date May 6, and the
reference to it in the number of May 13, in which the idea
is conveyed that more light on the subject of the examina-
tion of persons having charge of steam boilers. would be ac
ceptable.

In answer to your words: “I am not aware what the stan-
dard of classification adopted in Philadelphia is; it is proba-
bly none too rigid,” I would state that the standard for a
first-class engineer is, that he should be able to calculate
safety valve lever examples, and thoroughly understand the
principles involved ; also to calculate the pressure required to
burst a boiler, when all the dimensions are given, together
with the value of the material to be used to the inch of sec
tion. He is also required to calculate the difference between
the strains on the curvilinear and longitudiral rivets;the dif-
ference in value between double and single rivets; and the
comparative sirength between the shell. flues, and other parts
of a boiler. His knowledge of the importance of keeping the
water at all times above the fire line; of keeping the safety
valve in good order, together with daily examination,and the
necessity of keeping the boiler clean inside and out, is also
tested. He isalgo questioned as to the proper mode of blow-
ing off a boiler. Should he answer all of these questions sat-
isfactorily, and still entertain the idea that a boiler will not
explode so long as the water is at its proper level, he would
not be entitled to a first class certificate.

Then with reference to the engine, he must know how to
set the steam valve, aud be able to explain tho effect and ad-
vantage of lap, lead, and cushion. He must also be reasona-
bly well posted on the various parts of a stationary engine.

I should be pleased to know your opinion of the Philadel-
phia standard for a first class certificate, and if you consider
it too rigid.

You say the safe boilers are those known as * sectional”
This is a fact beyond controversy, but I .cannot resist the
temptation to call your attention to another fact with refer-
ence to the boilers under the charge of this department.
This is the third year of its existence, and it has inspected as
large a number as 2,000 in a year, of which only one, and
that a sectional Harrison boiler, has so far scratched a single
individual. Some of these boilers are eighty inches in diam-
eter, and of all sizes and forms.

Five men have been scalded by insured boilers during our
existence. 'These are exempt from city inspection at the
option or the owner or user. We have one boiler insurance
company in operation and another in prospect.

T. J. LOVEGROVE,
Inspector of Steam Engines and Boilers,

Philadelphia, Pa.

[We do not think the system of examination described by
our correspondent any too rigid. Itis perhaps sufficiently
so, however, when coupled with proper inspection of boilers.

—EDs.
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Invention Wanted.

The following letter from a Texas deer hunter has been
forwarded to us by Messrs. E. & H. T. Anthony & Co., of this
city, dealers in photographic materials, etc, who think such
a lamp as is sou ht for, would meet with good sale:

Gentlemen : Those in this country who follow hunting feel
the need of a perfect head lantern to hunt Heer withat night.
Seeing the kind of business you are in from your advertise-
ment in the papers, I thought you might be able to invent
a lamp or lantern for night hunting, that would be a success.
We want such an one as will reflect the light in front of the
one who wearsit to the distance of 100 yards or more. A
strong reflector is needed; it must be made light, so that it
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can be worn on the head without much inconvenience. It
should reflect the light in front only. We have a lamp made
here, of tin, to burn lard oil, but it is not a complete success,
though we kill a great many deer with it, by first shining in
their eyes and then shooting them.

Such a Jamp as described above, and patented, would be a
source of revenue to the getter up of it. It should be con-
structed to burn lard oil, as this oil does not produce much
heat or deposit much soot. J. B. STEMsON, M. D.

Sherman, Texas.
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Wyoming Coal,

MEssrs, EDITORS :—In a recent issue, I notice an account
of Wyoming coals, which was really news to people here;
and whoever wrote it must have obtained his knowledge
from some very unreliable source,

In the first place, they are not using Carbon, or any other
Wyoming coal, at the gas works in Omaha, for the very rea-
on that it is not at all suitable for gas making. and it is not
probable that it is used at Denver. Rock Spring and Evans-
ton coals, which are by far the richest in gas, only give about
7,000 feet to the nett tun, and the quality of it for light is
about equal to an alcohol flame, which it greatly resembles.
Wyoming coal will not coke, but turns in the retorts to what
is known as breeze. An approximate analysis is, carbon,
7695 ; volatile matter, 15:00; ash, 8:00; sulphur, 0005. Of the
volatile portion, about one half is water.

Pittsburgh coal is used in the gas works here. The Wy-
oming is not a bituminous coal, but more properly a black
lignite; nor is it the opinion of competent geologists that bi-
‘tuminous coal will ever be found in the Rocky Mountains.
It is reported, however, that 120 miles south of Salt Lake
City, there exists a bed of true bituminous coal. For smelt-
ing furnaces and blacksmithing, it is nearly as good as noth-
ing. It is splendid for heating the chimney above the forge
fire, but the helpers might as well go to sleep, for they would
not be needed to strike for hours; and I doubt if a welding
heat can be obtained easily in an ordinary forge fire, on an
iron of any considerable size. They are not using it at the
Union Pacific Railroad shops, for smithing or smelting. They
have carefully tried it, and condemned it. For domestic, and
also for steaming purposes, it is certainly very fine; but it is
all nonsense to talk of its giving more heat than Iehigh. It
makes but very little clinker,and can be burned so that there
is little waste. It is hoped for and believed that some mode
may be discovered by which it can be used in the manufac-
ture of iron; but it is not so used now, to the knowledge of
the leading mechanics of the city, with whom I have con
versed, or from whom I have heard.

Let me say that Western people would rather have the
truth known in regard to their country; and before that Phil
adelphia paper again comments, it would be well to ascertain
the facts. T. L. VONDORN.
Omaha, Nebraska.,
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Diamond Drills.~--Another Richmond in the

Fleld.

MEssrs. EpITors:—W e inclose a slip from your issue of
6th. inst., under heading “ Pemoval of the Hell ®ate Ob-
structions,” the last paragraph of which contains a misstate-
ment to which we beg leave to call your attention. The
paragraph reads: “ These diamond drills are being used
very extensively in the marble and slate quarries of Ver-
mont, and Severance & Helt are extensively engaged in mak-
ing them. In addition to drilling single holes in the rock,
they are used for channeling purposes,a number of dtills
being used intersecting the holes, so that a complete cutting
is made.”

It is a fact that such machines as are above described are
in general use in the marble quarries of Vermont. It is not
the fact that Severance & Holt made or are making such
machines, all, without exception, now in operation having
been manufactured by the Sullivan Machine Company
Messrs. Severance & Holt employ the core drill of Rudolph
Leschot. The drill employed in our quarrying machines is
the solid head diamond dr:ll. Yours, ete.,

Sullivan Machine Co., R. W, LOVE, Treasurer.

Claremont, N, H,
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Metal Founders’ Blacking.

To providemetal founders with a blacking possessing good
sleeking and heat resisting properties, and to enable them
to produce castings with smooth skins of desired hues, the
inventor mixzes sea weed, sea grass, or sea plants, in any con-
venient or desired proportion, with still coke, peat charcoal,
soft wood charcoal, gas coke, coked coal, oil retort coke, coal
dust, soot, hard wood charcoal, or other suitable coke or
charcoal, or with lime, chalk, or clay, or witha mixture of
two or moreof these substances. The seaweed may be added
in the newly cut, partially dried, dried, or dried and pulver-
ised state to the coke, coarcoal, lime, chalk,cr clay, the latter
being either in a rough or ground condition. The addition
of seaweed to coke, charcoal, lime, chalk, and clay in every
proportion, so long as the moisture is insufficient to cause
the mixed mass to form a paste in the process of reducing or
grinding or to cause the particles of the blacking when fur-
nished to adhere and form lumps, is beneficial either, first,
for improving the quality, or, second, for reducing the cost.

This is an English invention recernily patented by +J. C.
Sellars, Birkenhead.

e ————r

SILVER S0AP FOR CLEANING SILVER AND BRITANNIA.—
One half pound of, soap, three tablespoonsful of spirits of
turpentine, and half a tumbler of water. Let it boil ten
minutes; add six tablespoonsful of spirits of hartshorn.
Make suds of this and wash with it.
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ON SOUND.

BY PROFESSOR TYNDALL,

Last week, Professor Tyndall delivered the first of a series
of lectures on sound to a large anditory at the Royal Institu-
tion.

Dr. Tyndall began by saying that sound makes itself
known to human consciousness by means of objective and
subjective phenomena. The objective phenomena exist en-
tirely outside of ourselves, and are altogether independent
of us; so sound, objectively considered, is not sensation at
all; it is but a kind of motion given to the air. 'I'hat motion
reaches the brain by some process not yet unveiled, and per-
haps it will neveer be given to man to unveil how the motion
produces sensation. A very little observation will show
that sound consists of some kind of mechanical motion. For
instance when a gun is fired, say at Shoeburyness, the ob-
servers near the gun feela shock which disturbs them from
head to foot, and sometimes the shock is so great that it will
flutter an umbrella. Everybody also knows that glass win-
dows may be broken by loud noises. Sound also is evidently
a kind of wu,ve motion, and not something projected from the
sounding body; for instance when a gun is fired, and a per
son is placed near it so as to be perfectly protected from all
projected portions should it burst, he still hears the noise.

All the foregoing facts about sound might be learnt in
very early times, but before the knowledge of the nature of
sound could progressto any great extent, it was necessary
that other sciences shonld grow and give their aid, The air
pump and other things had to be invented before the philo-
sophical mind could trace its way from facts to causes. By
means of the air pump it can be proved that iv is the air
which conveys waves of sound. The speaker then set a
small bell, driven by clock work, in motion in a very perfect
vacuum under the receiver of an air pump, but not a sound
was heard. The objection might be made, he said, that the
glass sides of the receiver cut off the sound, but he would
prove this not to be the case by letting the air in gradually.
He did so and as the air entered, the tinkling of the bell
made itself perceptible, grew louder,and finally was clearly
heard all over the theatre of the Royal Institution.

The foregoing experiment, said Dr. Tyndall, might-lead to
the impression that the loudness of the sound depends up-
on the destiny of the atmosphere. He then proved this to
be not necessarily the case by a very remarkable experiment.
He admitted air into the exhiausted receiver, till a pressure
of only2 in. of mercury was exerted inside, and in this par-
tial vacuum he set the bell to work. A faint tinkle could be
heard. He then let hydrogen gas into the receiver, so as to
greatly increase the pressure and density of the atmosphere
inside, yet instead of the shund growing louder, it gradually
became fainter. Thus increasing the density of the atmos-
phere diminished the sound. e thenexplained that air has
to be struck violently and sharply to produce a sound.
Waving the hand in the air, for instance, does not set up
sound waves, because the disturbed air has time to flow
ronnd to the other side of the hand, instead of being set in
that kind of wave motion which produces sound. Hydrogen
gas, he believed to have the power of flowing round a vibra-
ting tongue more rapidly than air, so that it is less easily
beaten into sound waves; and this surmise, which was first
mooted by Professor Stokes, he believed explained the true
philosophy of the experiment he had just shown.

In some other experiments he took some long polished
wooden rods, and rubbed them with resined flannel, whereby
cach rod in turn was made to give a musical note. In thi-
way he proved that deal conveyed sound more rapidly than
oak, although oak is the denser wood of the two, so it is an
error to ascribe this power to density.

Professor Tyndall then called attention to the top of a thin
wooden rod projecting 2ft. into the air through the floor of
the theatre. He said that the rod went down through two
floors of the building, and rested at its lower end upon a
musical box. That box was then playing, and throwing the
rod into musical vibratory motion, which musis, however,
could not be heard in the theatre because the top of the rod
presented too small a surface to the air to set up good loud
sound waves. He then placed a guitar, on the top of the
rod to act as a sounding board, and instantly the playing of
the musical box could be heard distinctly by everybody. A
piece of board instead af the guitar, answered the same pur-
pose when it was placed on the top of the rod. Next, one of
his assistants played a fiddle, which was ‘placed in contact
with the lower end of the rod, and every time the lecturer
placed a board on the top of the rod the music could be
heard.

I'helecturer next explained that seund travels more rapid-
ly through warm than through cold air, and whenever the
elasticity of the air is augmented, the velocity of sound is
augmented likewise. A thetem)eratureof 0" (. tha ve ocity
of +ound is 1,0901t. per second, and it augments about 2ft. for
every degree C. added to the pressure. TI.e velocity of sound
in air depends upon elasticity of the air in proportion to its
density ; the greater the elasticity the swifter is the propaga
tion, the greater the density the slower is the propagation.
The velocity is directly proportional to the square root of the
elasticity, it is inversely proportional to the square root of
the density; hence, where elasticity and density vary in the
same proportion, the one will neutralise the other as regards
the volocity of sound. But that this law shall hold good, it
is necessary that the dense air and the rare air shall have
the same temperature. From the foregoing it follows that
given the velocity of sound in air, the temperature of the air
may be readily calculated. If the molecules of air be sup-
posed to be balls held together by springs, then heating the
air is tantamount to increasing the rigidity of the springs.

Scientific  American,
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The very motion of waves of sound through air raises the
temperature of the air; thus a sound wave raises in its own
path things which augment its rate of propagation.

The distance of a fired cannon or of a discharge of light-
ning may be determined by observing the interval which
e spses between the flash and the sound. Hence, it is easy
to see that if a row of soldiers form a circle, and discharge
their. pieces all at the same time, the sound will be heard as
a single discharge by a person occupying the centre of the
circle. Butif the men form a straight row, the simultane
ous discharge of men’s pieces will be a continuous kind of
roar. A discharge of lightning along a lengthy cloud may
in this way produce a long roll of thunder; the roll of thun-
der must, however, be in part, at least, due to echoes from
the clouds.

The following was the most beautiful of the experiments
exhibited in the course of thelecture. A thin thread of
light from the electriclamp was thrown upon a small mir-
ror, about the sizc of a sixpence, mounted on the top of one
of the legs of a large tuning fork. This mirror reflected the
line of light back, behind the lamp, upon a looking glass
which Professor T'yndall held in his hand; this large mirror
reflected the light as a bright spot upon a large white sireen
facing the observers. The vibrating fork gave a slight up-
and-down motion to the line of light ,and the lecturer by
by moving the large mirror on its vertical axis, gave a hori-
zontalmotion to the light. T ieresnlt of these was that a
series of very beautiful waves of light was seen upon the
screen, and thus gave optical expression to the sound of the

fork,
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PAPIER MACHE AND CARTON PIERRE,

The use of paper for various constructional purposes has
occupied the attention of the savans, in many forms. We
have seen -boots, shoes, panelling for coaches and other pur-
poses, coffins, and even guns, made of this material; but with
these exceptional and speculative adaptations of the material
we have not now to deal, the subject of the present notice
being simply the use of paper in its various forms for archi-
tectural decorative purposes. It probably does not strike the
unpractical or unprofessional mind, when assisting at the
opening of some new theater, and admiring the decorations
of the house, and the enrichments of the front of the stalls,
the proscenium and the ceiling, that these are for the most
part hollow, and made of that most homely of all materials,
brown paper. Such, however, is,in the great majority of
cases, the simple fact; and we propose to give a short ac-
count of the manipulation of the material, and the method of
its adaptation.

The sweepings and waste of the factories are the materials
used, moistened with water with a little glue, and pressed in
a brass mold—this is pepier maché (pressed paper); while
the cuttings of cardboard stewed to a pulp and ground to an
even consistency by steam roliers and cast in a plaster
mold, are the constituents of carton pierre (stone made of
card); and we quote Her Majesty’s Theatre, the Gaiety, most
of the new theatres in the provinces, and private mansions
in numbers throughout both town and country, as instances
of itsuse. The brown paperfor the papier maché is softened
in water sufficiently toallow it to be forced into the sharpest
angles of a brass mold previously coated with a light skin
of paper pulp which has been cast for the purpose, and has
the inside carefully chased. The sharpest curves and angles
of delicate foliage are thus reproduced ; and for all the light:
er portions of the work, enriched moldings, beads, and foli-
age, this is the material adopted, light strips of wood glued
to the back keeping the work in its place, and being availa-
ble for its fixing, which is simply a matter of nails and
screws, For the heavier portions of work, such as sofa or
table legs, large coffers for ceilings, trusses, figures, and the
more solid features, carton pterre is used. A mold is pre-
pared in plaster, which takes to pieces in the ordinary way.
This is, in the majority of cases, not filled up solid, but only
carefully lined by hand pressu~e with a thickness varying
from one fourth inch to one half inch, or perhaps a little
more, with the carton pierrein a state of pulp. It is allow-
ed to dry for a certain time; aud when sufficiently consolida-
ted for the mold to be removed, it is heated in a drying
room until hard, and the process is then complete. A similar
process of drying is applied to the papier macké; in fact,
they are dried in the same room. As compared with ordi-
nary plaster, upon the question of cost, plane surfaces, or
work involving a large amount of repetition, can be more
cheaply executed in plaster; while the most elaborate and
expensive enrichments can be executed to better advantage
in papier mache whichhas the great advantage of being
miuch more manageable in fixing. It can be prepared to any
pattern, and put together in the workshop; and its fixing
is either by glue, nails, or screws. The mess invariably at-
tendingthe workingof plasteris also avoided—a most impor-
tant element in buildings finished, as is now so much the
fashion, with the wood stained in its native color, and not
painted; and the use of water is avoided—a great advantage
in new buildings, where it is of importance that the seasoned
joiner’s work should be kept. as dry as possible.

Before dismissing the subject, we may just allude to a*ma.
terial which, though neither papier mache nor carton pierre
is used for some of the same purposes. This is Desachy’s
patent fibrous plaster. There is nothing new in the ma.
terials employed; it isa combination of ordinary fine or com.
mon plaster, and canvas. The plaster is cast very thin, less
than one-fourth inch, in a mould, and then upon the back of
it is laid the canvas, which becomes incorporated as it sets;
the shape is supported by light strips of wood, laid on at the
same time; and for the plain moldings and large panelling,
this system gives all the usual effect, combined with extreme
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lightness and facility for fixing. As an instance, we saw a
large circular molding, more than seven feet in diameter,
for surrounding a light, made in one piece, ready for fixing,
po portion of the face of which was more than a quarter of
an inch in thickness. We may mention the ceiling of tho
library of the new Record Office as an instance of its use,
the apparently massive Gothic ribs, forming the groins be
tween the skylight, being of this materal, screwed to
wrought iron girders inaide, which really do the work. The
method combines great lightness with absolute security from
fire; and its cost is not such as to preclude its being adopted
in any case where it is desirable to attain a similar result.
In addition to the advantages alluded to above, as gained by
the introduction of these various materials, the demand for
which is increasing, we may notice the question of rapidity
of completion as most important. Time, especially in con-
nection with theatrical matters, is of the first importance;
thedelay of a few monthsin the completion of a building
makes adifference of a whole season; and it would have
been impossible to complete any of the theatre recently open-
ed withinsome months of the time actually occupied, had it
not been for the facility afforded for their decoration by the
use of carton pterre and papier mache.—London Architect.
-———

Profits on Patent Sewing Machines.

The organization of a large sewing machine company—
capital, five hundred thousand dollars—is being agitated at
Chicago, for the manufacture of the Secor machine. The
following statements in regard to the past and present pro-
gress of the sewing machine business are furnished by the
projectors of the new enterprise:

Up to 1860 there had been manufactured and sold in the
United States only about 104,000 machines of all kinds. 1In
that year, the total number made was less than 55,000 ma-
chines, of which Wheeler & Wilson made 21,000; Grover &
Baker, 10,000; Singer & Co, 11,000; Willeox & Gibbs, 7,500 -,
all others, about 5,000.

The business was then in its infancy, still $5,000,000 were
invested in the manufacture; and these leading manufac-
turers have,since that date, so increased their great establish-
ments that in the year 1870 there were turned out more than
500,000 machines, a half million in a single year, and yet the
demand could not be supplied. It is stated asa fact, that or-
derscame in upon these factories much faster than, even with
all their facilities, they gan turn out the machines.

In 1870 Singer & Co., made andsold the enormous aggre-
gate of 140,000 sewing machines, and the others kept up their
proper proportion.

These companies have their own factories and their own
own machinery,and do all of their own manufacturin 2, and the
cost at which a complete machine can be pat upon the mar-
ket, in working order, ready for sale, would be surprising to
the uninitiated. But if Singer & Co. on'y realized $10 profit
upon each machine, (which is less than half the real profit on
the cost) then the dividends in 1870 must have been 1,400,000,
or ten per cent on a capital of $14,000,000, all of which has
been accumulated within ten years. At the same rate, the
profits on all the machines sold reached the great sum of
$5,000,000. But it is probable that the sum of $10 does not
amount to morethan a third of the profit on a single machine.

These machines have not only become a necessity in every
family, but they are largely used in all the factories of boots
and shoes, clothing, hats and caps, etc., so that the merely
domestic demand does not amount to one fourth part of
the entire rrade; some of the large factories of Ncw York
and New England have in constant use from 200 to 1000
machines each, In the State of Massachusetts, in the manu-
facture of buots and shoes alone, $15,000,000 are annually
saved by the use of the sewing machine, and in New York
city, the clothing manufacturers save yearly more than
$12,000,000 in the same manner, and this applies with equal
force to all of the various branches of trade where the use of
the needle is required.

There is no limit to the demand for all first class machines,
and it has been esti.nated that before the expiration of the
next ten years, 1,000,000 sewing machines per annum will be
required.

It is generally understood by the public, that sewing ma.
chine companies have made large fortunes; but we doubt if
the facts are not sufficient to show that the dividends declared
by the companies making the most popular machines, have
been much larger than the most extravagant oues outside of
the ring have supposed.

The old companies accumulated their vast capital of mil-
lions out of the prolits of the business, and the principal
companies have declarel and paid dividends for years, of
from 75 to 400 per cent upon their capital stock, besides ac-
cumulating a reserved fund of an equal or lar:ger amount, for
the extension of their worksand the general business of stock-
ing their branch offices throughout the country.

Of the value of the stock in the principal companies, we
would illustrate by stating the fact, that the par stock in
some of the best companies five years old cannot be bought
for 2,500 per cent premium, and the value is entirely unknown
to the outside public.

SEXES OF THE LOBSTER.—-—? correspondent of Lané and
Water, makes an announcement, which is endorsed by
the editor of that paper, to the effect that the sexes of lob-
sters can be readily determined by the character of their
claws, since, in nearly fourteen hundred specimens examined,
it was ascertained that in the male, the blunt, tufted claw is
always on the left side, and the sharpest serrate claw on the
right, a condition of things esactly revérsed in the female.
This, however. has been subsequently denied, and the ques
tion, of determining the sex by means easily understood by
the laity, yet remain® open.
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THREAD CUTTER,

Our engraving illustrates a very simple device intended to
replace scissors in the cutting of thread while sewing, and
foruse on counters for cutting twine, etc., in the tying of
packages. [ig. 1 shows it attached to a lady’s dress, and
Fig. 2 shows it attached to a counter. When fastened to the
dress, it is secured by sewing, or by a hook formed for that
purpose on the upper end. Screws are used to fasten it to
the counter.

F 'z'“f/. 2

1t consiists of a metal hoelk, A, formed as shown, with a
small blade, B, the vertical sides of which fit in recesses
formed in the bent part of the hook, and are held there by
the springing together of the opposite sides of the hook.
By springing the hook open slightly, the blade is easily re.
moved for sharpening The uppera.nd cutting edge of the
blade is inclined backwards, as shown, so that the thread
slides along over the edge of the cutter, and is thus more
easily severed than if pulled straight down over the edge.
The implemeut may be attached to the waist of the dress of
the operator.

To avoid using the scissors, which necessitates the releas.
ing of the worlc with one hand, ladies have very generally
adopted tho injurions process of biting off' threads. This
practice damages the teeth, ant ought never to be employed.
The device herewith presented will cnable the thread to be
severed without releasing the work, and thus obviate the
bad habit allucted to.

Patented through the Scientific American Patent Agency,
by J.J. Henry, assignor to Henry & Williams, corner Pearl
and Baltimore streets, Baltimore, Md.,, whom address for
further information.

— - i ———————————

APPARATUS FOR CARB RETIRG HYDROGEN GAS.

Jacob Ambuhl, of Morristown, N. J, has invented an ap-
paratus for carbureting hydrogen gas. A tank in which the
hydrogen gas is generated, of a capacity which depends upon
the amount of gas to be supplied, or, in other words, to the
number of burners to be supported, has a top plate or cover
connected with the top of the tank by a ruabber connection,
so0 that the cover may yield to, or raised by, the pressure of
the gas which is forced out by the weight of the cover.

From a hook attached to the cover is suspended a wooden
basket to receive iron filings or turnings. The bottom of the
basket is perforated to allow water or dilute sulphuric acid
contained in the tank to have free access to the iron contained
in the basket, Beneath the perforated bottom is placed a
close bottom to receive any small pieces of iron that may
drop through the holes in the upper bottom, in order to pre-
vent pieces from dropping to the bottom of the tank.

The tank is filled and emptied through a stop cock as may
be required, and is provided with a glass gage pipe, in which
the water or acid stands &t the same hight as in the tank, so
that it may be conveniently seen when the tank has been
sufficiently supplied.

The hydrogen gas passes from the generator to the car-
bureter through a pipe connected with the tank by a three-
way cock ; one of its openings being co:nected withthe tank,
the second with the pipe, and the t'urd being left free; and
so arranged as to point towards & stand attached to the cover
and holding a platinum sponge.

When the tank has been charged, the cock is so adjusted
that the air in the tank and the hydrogen gas, as generated,
may escape through the open way or branch, and impinge
upon the platinum sponge, which will become red hot when
the air has all escaped from the tank and pure hydrogen is
escaping. The cock is then adjusted to cause the hydrogen
to pass through the pipe to the carbureter.

The body of the carbureter is formed of a series of ten,
more or less,shallow rectangular pans, set parallel with
each other, securely soldered together, and filled with granu
iated charcoal. The pans have openings formed through
them, near the ends of their upper sides, and the first pan
or compartment is connected by a short return pipe with the
second pan or compartment. The first compartment is filled
with granulated charceal and soda, and with this compart-
ment is connected the pipe leading to the generator. The
carbureter is supplied with gasoline or other suitable light
hydrocarbon oil, which passes througb the middle part of
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the pans ncar one end, through a pipe perforated with nu-
merous holes, opening into all the pans except the firat one.

The hydrogen enters the first compartment, is purified by
the soda, and passes thence into and circulates through all
the compartments, where it becomes carbureted, and escapes
from the last compartment into a pipe, through which it
passesto the burners.

Any water that may form in the first compartment, or any
surplus oil that may remain in the other pans or compart-
ments may be drawn off through suitable cocks.

Epp—
IMPROVEMENT IN STOCK CARS.

(leorge Washington Fox, of Laramie Territory of Wyo-
ming, has invented a new and useful improvement in stock
cars, which will, we think, commend itself to stock shippers,
and as a sanitary benefit to the public at large.

The invention provides for the better transporting of
beef cattle, from the western prairics, mountains, and
valleys, to the seaboard markets, without suffering, or having
to unload or reload them, thereby delivering them to the
markets in a sound, healthy condition.

The invention will be valuable, also, for shipping horses
or mules. Water buckets or troughs are supplied by hose,
connected with a.tank, the hose connecting with pipes to re-
ceive and conduct the water through the car, and connecting
with sections of pipe or hose to conduct the water to the
troughs.

"The timbers for the roof are framed together, so that the
rafters and the cross pieces form openings for doors on the
roof, one half of which are over a loft floor, and one half
over a feed rack, giving space to reach the provender and
fill the feed racks from the top of the car, over which open-
ings are made through the floor of the provender space at
the top of the car.

A pipe extends from the bottom of each trough or bucket,
down through the floor, with a cock at the end to hold the
water, or to draw off the surplus water in freezing weather.
The water is forced to each trough or bucket at the same
time, by the pressure of water in the tank with which the
hose is to be connected at the stations.

VWire nettings are employed to keep out sparks of fire,
and flies during warm weather, while attording the required
ventilation.

‘The partitions between the stalls are made of hard wood
plank, the ends of which slide in the grooves of the posts.
The partitions have a hand hole at either end, by which they
can be removed without entering the car by using the pike
hooks, one man being at each side of the car to place a pike
hook in the hand hole, raise the partition to the top of
post, and take it out of the groove at the niche for that
purpose.

Gentle stock may be loaded in this car all at one door, by
having the partitions down, and putting them up as the ani-
mals are led to their places; they may be unloaded in the
same manner, by taking the partitions down as they are led
out. In shipping valuable stock,every alternate partition
may be taken out, thus giving them double stalls. Wild,
ferocious stock can be put through the doors in their respec-
tive stalls, after which there is no need of cntering the car
to take care of them. In unloading ferocious animals, it is
necessary to use the pike hooks and remove the partitions,
held by the posts, for letting out two animals at a time, each
passing out at the door the other came in at, or passing near-
ly directly forward through the car, instead of backing them
out; the next are led out in the same manner, and &0 on to
the last.

- - f——— —— ———
REAT'S IMPROVED DESIGN FOR NECK-YOKE RING
AND SLIDE,

The design shown in our engraving posscsses advantages
over the old style ring, which will appear on reference to the
engraving, in connection with thé accompanying description.

The part, A,screws into the end of the neck yoke, in the
usual manner. The ring, B, is made of an elongated angular
shape, as shown, and has pivoted to it, at C, a slide, D. This
slide is made with a broad surface, upon which the breast
strap draws; the method of pivoting allowing any ordinary
motion of the ring to take place without any sliding of the
strap on the ring and consequent wear. 'The strap is, more-
over, kept smooth and flat on the slide, which also addsto
its durability.

Patented, August 9th, 1870, through the Scientific Ameri-
can Patent Agency, by Robert L. Reat, of Charleston, Ill,
whom address for state, county, or other rights.

e

THE recent dry weather has had the effect of producing
such a demand for hose pipe that the New York Belting
and Packing Company find it difficult to supply the demand
although they turn out over one mile a day-
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HIRE’'S PATENT TABLE HINGE.

Our engraving represente an improvement, patented April
25, 1871. It consists of a wrought or malleable cast iron
hinge for table leaves. One end, C, is of the same size and
shape as the hinge now in use, and is screwed to the leaf in
the same manner; the other part, A, is fastened to its place
by a cast iron plate, and slides on a gum or spiral spring, B,
as shown,

The joint is made by cutting down a square bevel on the
table and leaf, thus entirely doing away with the knuckle,
the only troublesome and expensive part of the tablé as now
made, and the only part that gets out of order. The cost of

the hinges over those of the old style is trifling, and the bevel
can be worked an'd the hinge put on, thereby completing the
joint, in a very few minutes, by any ordinary mechanic. The
positions of the joint when the leaf is dropped and extended
are respectively shown at D and E.

For rights, or other information, apply to Hires, Ringo &
Co., Columbus, Ky.

)
PLOWING AND CULTIVATION OF CROPS BY STEAM,
IMPROVEMENTS WANTED.,

We publish in another column an interesting description,
by Horace Greeley, Esq., of the practical operation of steam
power in agriculture, as now worked in Louisiana, near New
Orleans, Mr. Greeley is at present travelling in the South,
and his letters to the Tribune contain much useful informa-
tion.

The importance of steam in plowing is well illustrated
in the example which Mr. Greeley describes, whereby the
furrows are turned to a depth of two feet, when before, with-
out steam, a depth of six inches only was attainable. The
practical result of the steam plowing is 2,000 pounds of sugar
per acre, against 800 pounds by mule plowing.

He shows that an equally important gain results from the
uge of steam in the cultivation of the crops.

The general adoption o f steam for the purposes of agrical-
ture would add incredibly to the wealth of the nation, If it
works so well and profitably in the hands of the colored Ja-
borers of the South, we see no reason why it may not be
be adopted with equal success in all parts of the country.
But it is clear that the mechanism needs to be simplified and
reduced in cost.

We call the attention of our readers to the subject in the
hope that it may be carefully examined and studied. A great
and important field for invention is here opened for the in-
genious. Steam plows, steam seed planters, steam cultiva-
tors, and steam harvesters, are wanted everywhere. But our
farmers must have small, strong, simple, and reliable ma-
chincs.

e ool ——
What is a Carat?

The carat is an imaginary weight, that expresses the fine-
ness of gold, or the proportion of pure gold in & mass of
metal; thus, an ounce of gold is divided into 24 carats,
and gold of 22 carats fine isgold of which 22 parts out of 24
are pure, the other two parts being silver, copper, or other
metal; the weight of 4 grains, used by jewelers in weighing
precious stones and pearls, is sometimes called diamond weight
—the carat consisting of 4 nominal grains, a little lighter
than 4 grains troy, or 74 carat grains being equal to 72
grains troy. The term or weight carar derives its name
from a bean, the fruit of an Abyssinian tree, called Auara.
This bean, from the time of its being gathered varies very
little in its weight, and seems to have been, from a very re-
mote period, used as a weight for gold in Africa. In India
also the bean is used as a weight for gems and pearls.

— e el —— .

ARTESIAN WELL—Great trouble and expense has hereto-
fore been experienced by the Union Pacific in supplying
their stations and cars in the alkaline district with water.
The extent of territory from Rawlins to Green river—136
miles—had to be provided for eniirely by water transported
in cars. Mr. T. E. Sickels, the General Superintendent, was
of the opinion that purer water might be had if a well were
sunk deep enough, and a recent experiment has justified his
view. The Omaha Daily Herald, May 16,71 says it has a spec-
imen of soft, pure water, from a well which has been sunk 350
feet deep, at Point of Rocks. This is 805 miles west of Omaha,
and is in the heart of the alkali district. The supply of
water is plentiful, and it rises to within eleven feet from the

top of the well.
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Importance of Advertising, .

The value of advertising is so well understood by old established buslness
firms, that a hint to them 18 unnecessary; but to persons establishing a new
busiuess, or havingfor sale a new article, or wishing to sell a patent, or find
a manufacturer to work it: uponsuch a class, we would impress the impor-
tance of advertising. The next thing to'be considered {8 the medium
throngh which to do it,

In this matter,discretion is to be used at first¢ but experience wtll soon
determine that mapcrs or magazines huving the largest circulation among
the class of persons most likely to beinterested in the article for sale, will
be the cheapest, and bring the quickest returns. To the manufacturer of all
kinds of machinery, and to the venders of any newarticle {in the mechanical
line, we helieve there isno other source from which the advertiser can get
#8 speedy returns as through the advertising columnsof the SCIEXTIFiC
AYERICAN.

We do not make these suggestions merely to increase our advertising pat-

onage, but to direct persons how to increase their own business.

The SCIENTIFIC AMERICAN has a circulation of from 25,000 to 80,000 copies
per week larger than any other paper of its class in the world, and nearly as

arge a8 the combined circulation of all the other papers of its kind pub-
lished.

PAINE’S ELECTRO-MOTOR.

II} recent numbers of the SCIENTIFIC AMERICAN, we have
given accountsof the extraordinary claims put forth by Henry
M. Paine and friends, concerning his improvements in electro-
magnetic machinery. They assert that his engine, now run-
ning at Newark, N. J,, develops two horses’ power by the use
of a battery of only four ordinary telegraph cups; and, fur-
ther, that ahy desired degree of power may be obtained with
the same four cups, simply by multiplying the number of
magnets.

In other words, Mr. Paine has discovered the perpetual
motion, and found the long sought philosopher’s stone.

This absurd proposition has been received, yea, swallowed
whole, by persons who have heretofore enjoyed reputation
for common sense, if not sagacity, in things scientific. But
this easy credulity in the present case, shows that they have
been over-rated. They belong to that large elass of individ-
uals, intelligent and sound in ordinary matters, but in whose
minds there runs a vein of lunacy upon the perpetual motion
juestion ; the result of careless and deficient training in sci-
entific principles. From this class, Mr. Paine will draw fol-
lowers and money; in fact, he has already done so, with
much success, unless we are misinformed.

The exhibition of the original machine, which, for a time,
was open to a favored few who had money to invest, is now
closed, for the purpose, it is stated, of perfecting preparations
to show the improvements on a more grand scale.

Mr. Paine’s patents have been assigned to a joint stock
company, capital three millions of dollars, called the Paine
Electromagnetic Engine Company ; and they are now busy,
at Newark, in building a new machine, by which they expect
to convert all such doubters as the SCIENTIFIC AMERICAN,
and bring the world in general to a realizing sense of the
astounding nature of their discoveries.

The company is said to be composed, for the most part, of
gentlemen of wealth, who are abundantly able to lose any
amount of money that they choose to subscribe. It is to be
hoped that they will be liberal in their estimates, and give
ns an example of the mechanism on a scale sufficiently large
and brilliant to attract the attention of the world. It is only
by the exhibition of the most striking examples of absurdity
and failure, that the malady to which we have alluded can
be reached or suppressed.

We understand that the new machine is to be of five hundred

horse power, and is to run, as before stated, with only four
cups, at a cost of about twenty cents a day, and is to be ready
for operation about the 4th of July next; after which date,
unless the company should be disappointed, steam boilers
will be no longer wanted, horses may be turned out to grass,
and workmen may take things easy. Their places will be
supplied by electric engines, electric horses, and magnetic
laborers,

During the bricf interval that remains before the inaugura-
tion of this great electromagnetic revolution, we have thought
it best to prepare and enlighten the minds of our readers con-
cerning the nature of the mechanism by which the Paine
Company expect to accomplish so much. We have, accord.
ingly, provided a series of engravings, representing the salient
points of Mr. Paine’s improvements, which we print on an-
other page, together with his own explanations of them, as
presented in his patents.

These patents embody several apparently good. improve.
ments in electro-dynamics; but we are unable to detect in
them anything that is likely to turn the world upside down,
in the astonishing manner that Mr. Paine and his worthy co-
adjutors so confidently predict.

i+l
THE NEW SYSTEM OF PIERS FOR NEW YORK,

It seems at last that the Dock Commissioners have resolved
upon definite action in the matter of the improvement of the
docks and piers. Many plans have been submitted to them,
but it is finally announced that the one adopted will be that
of a magnificent street, completely surrounding the water
front, to be in width not less than 150 feet in any part. The
river front is to present a solid wall of granite masonry, in
combination with béfon, which has proved its value for this

purpose in many European harbors,

The plan is a very expensive one. Its cost is estimated at
about two and one half millions of dollars per mile. The
building of docks and piers is, however, essentially a costly
undertaking, and we are inclined to believe that the plan
proposed could hardly be replaced by another, embracing
greater durability and convenience at less cost.

In any system of public works, durability is an element
that should be considered of primary importance; especially
in structures where frequent repairs entail interruption to
business.

The depth of water along the frontageis to be not less than
twenty feet. From the granite wall will project piers, from
three hundred to five hundred feet in length, and from sixty
to orre hundred feet wide, according to situation. The super-
structures will be, for the most part, of timber, supported on
iron, stone, or timber pillars, but having at the head of each
pier a column of solid granite masonry the full width. It is
stated that some of the piers will be constructed wholly of
iron, and a limited number entirely of stone,

The iron columns are tobe hollow and six feet in diameter,
so that men may enter them to work, while sinking them to
their permanent foundation. Each pier will have three rows
of these columns, which, when sunk to bed rock, will be
filled with a concrete of stone and cement. The spaces be-
tween the piers will be two hundred feet in width. The
sewers are to be carried through under, and made to dis-
charge their contents at the outer ends of the piers, so as not
to fill up the slips.

The completion of this work is not intended to be accom-
plished at present, but it is designed to at once carry out the
system from Grand street to East Fourteenth street, on the
East River, which, it is stated, will give a pier length of
twenty-one and one half miles, and will for a long time to
come amply accommodate the commerce of the port.

It seems to be the general opinion among those qualified
to judge of the merits of this plan, that it is one of the best
that could have been adopted, and it is estimated that the
additional rents will pay the interest on the bonds to be
issued, without advancing the rates at present demanded.

The completion of this great work, and that of the East
River suspension bridge, together with the removal of the
Hell Gate obstructions, will render the East River famous for
the engineering skill devoted to its improvement.

There is, however, one point which the system proposed
does not cover. It makes, so far as we gan see, no provision
even in anticipation of any disposal of sewage, other than its
discharge into the river as now practiced. The results at-
tained by several processes, particularly that known as the
“A. B. C. process,” in which sewage is treated by the use of
alum, blood, and clay, indicate that'the time is coming when
the discharged filth of cities will be used to restore fertility
to impoverished lands instead of being allowed to poison the
water about docks and piers. In constructing a work of such
permanence as the one under consideration, it would have
been wise to have anticipated the future employment of im-
proved methods of treatment in such a way that their appli-
cation would not entail expensive alterations. This could be
done without increase of first cost to any noticeable extent.

.
DOCTORING IRON,

The attempts made, from time to time, to obviate the pro-
cess of puddling, in the manufacture of iron by doctoring,
are, while they have some warrant in chemistry, still entire.
lyempirical. The two principal substances sought to be re-
moved-—carbon and phospliorus—possess strong affinities,
and form combinations in the metal, very difficult to break
up. Their presence inunduequantity produces qualities in
iron which unfit it for many purposes; and, practically, only
oxygen, administered in large doses, has, as yet, been able to
remove these undesirable elements. The introduction of
oxygen mixed with nitrogen, as in atmospheric air, i3 the es-
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sential feature of puddling and of the more recent Bessemer
process. In the Heaton process, which has now ceased to
attract much attention, the oxygen was introduced in the
nitrate of soda employed, the salt, being decomposed by the
heat, yielding its oxygen to the crudities contained in the
metal, and forming with them gases which passed off. In
the Ellershausen process, oxygen is introduced in the oxide
of iron employed in making the pig blooms. The Peters
process, which, we understand, is soon to be put into practi-
cal operation in Rhode Island, is a new way of introducing
and controlling the admission of oxygen.

Thus we find that oxygen is the giant of the chemistry of
iron. This fact, however, isnot,and should not alone be, a
bar to experiments with other materials, although the uni-
form failure which has attended dosing with chemicals, is,
tosay the least, discouraging. There would be more hope
in this direction were our knowledge of iron more complete
than it is, There is scarcely a field of industry more beset
with difficulties and perplexities, than that of theiron man-
ufacture. So manifold have the varieties of iron and steol
become, that no one knows where to draw the line of dis-
tinction between them, and the terms have become entirely
too indefinite. There are so many things called steel, that
no one knows where to say iron leaves off and steel begins,

There are also mysterious reactions and physical changes,
in the condition of these metals, yet unexplained, uron which
more light must be shed before the use of chemicals, salts,
etc., can be intelligently applied.

To attempt to doctoriron is, then, to grope in the dark
The attempts may add to our stock of knowledge, but there
is little prospect of their revolutionizing the processes now
employed. For this reason we accept with much allowance
the glowing statementsindulged in by some English journals,
in regard to the Sherman process, and also that of a central
New York paper, which now lies on our table, containing an
enthusiastic encomium of what it calls the ‘“ Bendell” iron,
which, it states, is produced by dosing, the drugs and medi-
cines employed being exceedingly cheap, but the names of
which are not given. The sanguine author of the article in
question regards the process as destined to revolutionizeiron
working throughout this country. We hope it may—but for
the reasons above assigned, we doubt it.

et A e
MENTAL EMACIATION,

A strange title, do you say? What new disease is this?
Not by any means a new disease, dear reader, but one aston
ishingly prevalent. The number of men whose minds are
weaker and smaller at forty or fifty than when they wero
were twenty-five, is legion. Their bodies are sleek and
plump, their purses, many of them, are fat; both have been
well nourished; but their minds are in a feeble, emaciated
condition, unable to cope with the great questions of this
pre eminently advancing age.

Engage them in conversation upon any topic involving
much grasp of thought; propound to them any one of the
great problems of vital importance to the human race; you
shall see how their minds shrink from effort they are incap-
able of performing; and how they fall back upon the sup-
ports of old superstition and prejudice, and there find rest
from the labor such questions involve. This general mental
emaciation is one reason reforms move so slowly. The best
and strongest minds are tugging at the mysteries of nature,
and expending their energies in physical researches. Some
intellectual giants are also grappling with problems of social
construction, political economy, and morals, but, as their
teachings are directed mainly to the mentally emaciated, they
make but little headway in correcting existing evils. Men,
in the hot pursuit of wealth, which is the most absorbing of
present human aims, neglect systematic thought, feed their
minds upon little else than the sloppy pabulum of sensa-
tional daily papers, and become mentally starved. How few
there are that can safely think for themselves upon any
subject not immediately related to their profession or calling!
What millions might be counted, who might far beiter shut
their eyes and accept without thought the conclusions of
such men as Mill and Spencer than even toattempt to reach
a conclusion or form a definite opinion from their own
thinking !

Talk with men engaged in professions which imply greater
breadth of thought than ordinary business occupations, and
how often you will hear the admission, that their habits of
thought have unfitted them for correct thinking upon topics
which require systematic thought, and strictly logical method !
Ask nine out of any ten, selected at random, what is their
religious belief? and you will find that they eitherhave none,
or that they accept a creed they cannot comprehend or ex-
plain. If they vote at general elections, they arc guided by
hastily formed opinions, for which they have never sought
good and sufficient reason. Somebody’s plausible speech,
or some half conceived principle of right or wrong, is enough
to influence their action; and so they give their minds the
rest they crave, and trust to luck that it will all come right
in the end. Many are going on through life, similarly trust-
ing that their future will all come out right—hoping that it
will—which they call having faith; and when they suppose
themselves to be trusting in God, they are simply trusting in
luck.

Hence it follows that sects and creeds multiply, charlatans
prosper in politics, religion and medicine, and false teachers
only find it necessary to assert, with show of authority and
with simulation of knowledge, to win numerous disciples.

The majority of men prefer to have other people think.—-
or pretend to think for them. Glittering generalities that
either mean nothing, or mean falsehood, are accepted as
formulas of action, and repeated as maxims for the guidance
of individual conduct. If such a formula be attacked by
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some bold critic who sees its hollowness, the masses who
have accustomed themselves to blindly follow, cling to it,
refusing to give up that which has saved them the labor of
forming an independent opinion, and dreading the mental
effort which the formation of new opinions, or the selection of
another formula, would entail.

So the world moves slowly in some respects, but it moves.
There remains an immense amount of superstition, but day
begins to dawn. People are not so easily led blindfold as
they were a century ago, and the rights of individual con-
science begin to assert themseclves,

—————— -+ A -
STEAM ON THE ERIE CANAL+~-ANS WERS TO QUERIES.

We call attention to an able paper read by George Ed-
ward Harding, C. E., before the Society of Arts, in London,
May 10, of the present. year. The paper is entitled « The
Application of Steam to Canals,” and gives a great deal of
practical information, useful to inventors at the present
time. We shall publish itin parts.

We also take the present occasion to answer a large num-
ber of queries relative to the dimensions and models of
canal boats. The largest boats are 96 feet long, 17 feet 8
inchesin width, and 9 fect in depth over all. Their greatest
draft is 6 feet, as prescribed by law, and they will carry 240
tuns of freight.

The bridges are 11 feet from the water; that is, this is the
least distance allowed. The mean depth of the canal be-
tween the bottom of the banks, is 7 feet.

The model of the boats may be described as an oblong
box with vertical sides, and having all the corners slightly
rounded. To propel such a boat, wlien loaded, at a rate of
three miles per hour, would require not less than sixteen
horse-power, taking as a basis for the estimate, the fact that
two horses now scarcely make more than a mile and one
half per hour when the boats are loaded to full capacity,
and that the resistance of fluids increases as the cubes of
the velocities of bodies moving through them.

From this it will be seen how visionary it is to suppose
that any boat of this model can be propelled, when loaded,
at five or six miles per hour, without reducing its freight
carrying capacity more than can be allowed. To propel such
a boat at five miles per hour would require a power of neaily
seventy-five horses, not making the least allowance for waste
of power, which always takes place in any method of steam
propulsion. To propel it at six miles pe# hour, would re-
quire one hundred and +wenty-eight horse-power.

Another query, in which many are interested, is: what
does the law, offering the prize, mean by the ‘ Belgian sys-
tem” of propulsion? We will give an engraving of this
plan in our next issue. Meanwhile we will say, that the
plan is the invention of Baron Oscar de Mesnil and Max
Eyeth, who patented their inventions in the United States,
Feb. 9, 1866.

It consists essentially of a rope, laid on the bottom of a
canal, which is simultaneously wound on and off a drum,at-
tached to the boat and turned by steam or other power.

In answer to other inquiries, we give it as our opinion that
the meaning of the last clause of the first section of the act
authorizing the prize,excludes all use whatever of the banks,
and confines the means of propulsion to the boat itself, and
the propeller must be made to act either upon the water or
the canal bottom.

The commissioners have not held their first meeting, and
have as yet no office in this city. As soon astheytake action
of any kind, our readers will be informed. The chairman of
the Commission is General George B. McClel an, and his of-
fice is at the Department of Docks, 348 Broadway, New York.

ot
PLOWING AND CULTIVATING BY STEAM.

Horace Greeley,editor of the New York Tribune, is now
on a tour in the South, and, in a recent letterto the above
paper, describes a visit to a plantation fifty miles below New
Orleans, where the manufacture of sugar is a specialty. The
plantation, Magnolia Grove, is 3,000 acres in extent, and the
owner, Mr. Effingham Lawrence, conducts all the operations
on a large scale, and in an enterprising manner. One thou-
sand acres are actually cultivated. Fowler’s plowing machin-
ery is used, imported from England. The plows are drawn
across the field by two thirty horse steam engines, provided
with drums, on which the wire ropes that operate the plows
are wound. One engine is placed on each side of the field,
and the drums alternately wind and unwind the rope, draw-
ing the plows back and forth between the engines.

“The ground,” writes Mr. Greeley, “ was cane stubble,
heavily ridged or hilled to counteract excess of moisture,
with the ‘ trash’ of last year’s crop lying between the rows,
and constantly clogging and choking the plows, often requir-
ing the machinery to be stopped in order to clear them. 'The
subsoil—never disturbed till now—wasa glatinous clay loam,
compacted by sixty years treading of heavy mule teams, so
wet that it came up unbroken, as if it were glue, and about
as easy to pulverize as so much sole leather. So obstinate is
it that Mr. Lawrence had reduced each gang of plows to two,
lest his engines should be stalled, or his wire ropes broken.
These two each cut a furrow sixteen inches wide, and fully
two feet in average depth; had the surface been level, they
would have averag d twenty-six inches; They were drawn
across the field (576 feet) faster than most men would like to
walk, Three men were required to keep them in place, and
clear them of the choking ‘trash,’ which I would have
burned out of the way though? had I been planter, would
have preferred to have it buried, as they buried it. Against
all these impediments; each set of machinery was plowing
from five to six acres per dav—plowing them two feet deep,
remember, and thus relieving them of the generally super-
abundant moisture, as shallow plowing, or even ordinary sub-
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soiling, never did and never can. Mr. Lawrence, upon land
thus plowed, makes an average of 2,000 pounds per acre of
sugar, where he formerly made but 800 pounds. And he
regards himself as yet on the threshold of steam cultiva-
tion.

“And even this was not the best he had to show us. In

other fields, perhaps half a mile distant, other machines
were cultivating cane by steam. I believe the like of this
has not yet been done elsewhere on earth. The rows of cane
are fully seven feet apart; the plants now fully a foot in av-
erage hight. A locomotive engine stands at either end of the
field, moving forward or backward by a touch of the hand of
the negro boy standing upon it and looking out for signals.
The cultivator is composed of five or six ordinary horse cul-
tivators, enlarged and fixed in a frame, whereof the half that
that has just stirred the earth to a depth of two and a width
of five feet is lifted clear of the ground on reaching the en-
gine which drawsit, while its counterpart is brought down
to its work by the plow guider stepping uponit. At a sig-
nal, the boy at the other end of the field, or  land,’ starts his
engine, and begins to unwind his wire rope, and uncoil or
pay out that of the drum beneath the opposite engine, pull-
ing the cultivators through the earth as they are guided
nearer the row that they were kept further from as they
passed in the opposite direction. Having thus thoroughly
pulverized the space between two rows, by traversing it
twice, the engines move forward to the next space and re.
peat the operation; and so on till nightfall. Mr. Lawrence
assured me that one such thorough working answers for the
season; whereas, while tilled by mule power, every cane
field required working six times per season, at intervals of
fifteen days. A setof machinery and handstills about twelve
acres per day. I judge the cost of this day’s work, including
fuel and wear of machinery, ranges from $25 to $30. This
is far below the cost of repeated workings by mule power,
while it is far more efficacious. The land plowed and tilled
by steam is far dryer than the rest. Mr. Lawrence considers
his thousand acres under tillage worth $100 per acre more
than they would be but for steam culture. He will keep his
two sets of plowing machinery at work, not only throughout
each day, when the earth is not too sodden, but (by relay of
hands) throughout each night also, when the moon serves.
Steam tillage of growing crops, being a nicer, more critical
operation, will be confined to daylight.
“I close with an avowal of my confident belief, that Mr,
Effingham Lawrence has rendered au immense service to
American agriculture, especially that of the Prairie States,
by demonstrating the benefits not merely of steam plowing,
but of subsequent steam tillage, and that the day is not re-
mote wherein the barrens’ of Long Island and New Jersey,
the rich intervales of the Connecticut and the Susquehanna,
will be profitably plowed and tilled, to a depth of 24 to 30
inches, by steam power, and that far larger and surer crops
than those of the past will therefrom be realized.”

e+ A+ -
The Birmingham Gunmalkers? and Inventors? Club.

Atthe first general meeting of the Birmingham (England),
Gunmakers’ and Inventors’ Club, the President, Mr. A.
Wyley, delivered an address in which he reviewed the posi-
tion held by gunmakers and other mechanics; noted the
difficulties which beset the trade, and suggested means by
which these might be alleviated or overcome. He said that
“the manufacture of firearms at the present day, involves a
wider range,if not a greater amount, of knowledge than any
mechanical pursuit,if we except the more scientific manu-
factures, such as those of optical, geodetical, and astronomi-
cal instruments.” Referring to the drawbacks of the manu-
facture of firearms, Mr. Wyley said that, “ First of all, the
trade, especially the military branch of it, is, in its nature,
exceedingly spasmodic and irregular; at one time utterly
stagnant, at another in a perfect fever of activity. During
the period of slackness, men take to other branches, some.
times to totally different pursuits, When the trade suddenly
revives (and the transition is always sudden) these men re-
turn to their former posts, but, of course, not so efficient as
if they had remained in it all along. This is one cause of
the indifferent work that is always turned out when any sud-
den demand arises,” The gunmaking trade had not taken
the position in public estimation that it might occupy, and
its leading men were ranked far helow civil and mechanical
engineers. Many causes have contributed to this, but clear-
ly one of the foremost is the utter want of unity or cohesion
in the trade. In almost every case, the individual interests
of its members seem the only motives of action (and even
these interests are poorly understood), while those of the
trade and of the public are totally disregarded. These
causes have kept the masters in the gun trade at arms
length from each other, and they naturally endeavor to
to keep all those in any way dep ndent on them in the same
state of isolation; and so it happens that no one knows or
cares what his next neighbor is doing. Hence it is that
blunders innumerable are made, costly experimentsrepeated
over and over again, although the question, to solve which
the experiments were made, may have been settled years
before. From this source arise endless multiplication of
patterns, all sorts of useless bores of barrels, all sorts of
rifling, and that inabilityto judge of the cost of manufacture
of anything out of the usual course of their own experience
which often leads masters to give unduly low estimates,
these necessarily ending in screwed down prices and inferior
work. If those engaged in the gun manufacture; were ani
mated with a spirit of brotherhood—if they were to unite
and co-operate, many great improvements would be effectel
by systematising the de.ails of the trade To bring about
a closerunion among the activemembers of the the trade, is
the principal object of the Gunmakers’ and Inventor’s Club.
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The Wreck of the Saginaw===Mechanical Ingenu
ity of a Shipwrecked Washinstontan.

The following is from the Washington Merning Chronicle :

When the Saginaw was wrecked on Ocean Island, last
October, a boat saved from the wreck was started for Hono-
luiu to seek aid to rescue the crew from that island. Tho
boat foundered in the surf when near her destination and all
of the crew perished save one, who told the tale of the Sagi-
naw's fate, and had relief sent to the shipwrecked crew.
The length of time which elapsed before succor came, caused
such apprehension in the minds of the suflererson the Pacific
Island, that they fitted out-another boat to tempt the perilous
navigation of nearly 1500 miles, This work on the boat
went on well; but they had no sextant, the only one saved
from the wreck having been taken in the other boat. Second
Assistant Engineer Herschel Main, U. 8. N, of this city, who
was among the shipwrecked, collected from the débris of the
wreck cast ashore, a variety of materials, from which he con
structed a sextant with such tools as he could improvise, and
which has been tested and found accurate,

Mr. Main exhibited considerable ingenuity in constructing
an instrument so delicate and intricate under such disadvan.
tageous circumstances, and has given an additional proof by
his achievement of the truth of the old adage that necessity
is the mother of invention.

The material used in the constructionof the sextant consists
of a piece of a steam gage, a piece of zinc, some small pieces
of brass filed to suit the different portions of thein trument,
rivets made from any material found, and the mirrors ne-
cessary, from such pieces of looking glass as were washed
from the wreck. These last were set in frames of brass
desk locks, and all the work was principally done with a
pocket knife and rough tools made for the occasion.

This instrument is now in the possession of Mr. King,
chief of the Bureau of Steam Engineering in the Navy De-
partment, and can be seen by all who take an interest in a
curiosity which exhibits such skill and mechanical ingenuity
as is rarcly found under such difficulties.

There happened to be no necessity for a practical test of
the instrument, for by the time it was completed and
second boat ready to start, relief arrived and the shipwrecked
men were rescued from the island and conveyed to Honolulu.
The instrument, however, as above stated, has been tested
by navy officers and found accurate.

The Decomposition ot White Lizht,

Mr. Lewis Rutherford, of New York, so well known for his
magnificent stellar, lunar, and solar photographs, wasin Lon-
don a few weeks ago, and brought with him a pxepared piece
of glass which would produce a diffraction spectrum. A dif-
fraction spectrum is produced, without the use of prisms,
simply by the aid of a glass plate, which contains a great
number of fine parallel lines ruled with a diamond upon one
of its surfaces. These lines should be % ;th of an inch
apart, and extend over a surface about two inches square
There is a great degrddation of the light when it is drawn
out in this way into a spectrum, but the spectrum is a very
pure one,

The ruled glass plate is technically called “a grating,”
and a number of spectra are produced on each side of the
glass plate, any one of which spectra may be viewed by a
telescope of low power placed in the right position. By
means of the grating prepared by Mr. Rutherford, about
eight spectra could be seen, and the whole arrangement was
exhibited at the last setree given by General Sabine to the .
Royal Society.

The great difficulty in preparing these gratings consists in
ruling the lines with sufficient accuracy,it having been found
that an error of 554557 is sufficient to render them inappli-
cable for purposes of scientific research. The spectrum is
exceedingly faint as compared with that obtained by the use
of prisms; but in scientific researches it presents the great
advantage that any spectrum obtained by the diffraction
plate will bear direct comparison with another spectrum pro-
duced by any other diffraction plate, even though the plates
may have been made of different glass, prepared in a differ-
ent manner, and the number of spaces between the lineg on
the glass of different widths.

There are -other advantages appertaining to this little.
known method of producing a spectrum. It is not liable to
the difliculties produced by what is known as the *irration-
ality” of the ordinary spectrum. This irrationality, as it is
called, is caused by the property, possessed by different kinds
of glass, of acting specially on different rays of light. For
instance, the very densest flint glass, when compared with
crown glass, drawsout the blue and violet rays of the spectrum
more than the red. A bisulphide of carbon prism ex
erts a still more marked influence of the same kind. Incon-
sequence of the impartiality (for so it may be called) of the
glass gratings upon the rays, a remarkable spectrum is pro-
duced, very unlike the one with which the public are familiar;
for in the diffraction spectrum, the yellow rays are in the
middle of the spectrum, instead of near one end, They are
midway between the extreme red and blue — William I,
Harrison, in the British Journal of Photography.

e s —— ..

Irox teleg.aph poles are being introduced into Switzer-
land with great success. They have also been placed on
350 miles of Swiss railways, It is predicted that in Ger-
many, where iron is cheap, that it will be substituted for
wooden poles on all the lines. We would suggest that iron
poles be substituted, in our cities, for the cumbrous and
unsightly ones which meet the eye in every direction. They
may be made light and artistic; and besides they will endure
so much longer than wood as to render them economical in
the end. President Orton, of the Western Union Telegraph
Company, will, we trust, take the matter into consideration.
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Optical Appearance of Cut KLines Iin Glass.

The use of high powers in delicate investigations renders
it necessary that the microscopist should study the character
of appearances which arise from optical laws, and which
can eunly be rightly interpreted by referring them to forms
and structures to which they bear no real or exact resem-
blance. A short time since, the writer called atten-
tion to the deceptive nature of the appearances presented
by the fine cracks in silica films; and further observations
show that if the finest or narrowest of such marks are select
ed for examination, the chances of obtaining perfect illusion
arc increased by the amount of magnification and the per-
fection of the objectives employed. Delicate interference
bands, pseudo-beading, etc., look more real with well corrected
object glasses than with bad; and careful illumination will
often add to the structural aspect of mere opticaleffects. The
edges of silica cracks differ from edges of minute furrows cut
in glass, being smooth instead of jagged. The latter as well
as the forme: are well worth study. Preparatory to examin-
ing such furrows as are cut with diamonds in glass for micro-
meters or diffraction gratings, it is well to notice the edges of
thin glass cut for slide covers. If half a dozen or more thin
glass squares are held close together, and viewed, edges up-
ward, as transparent objects, a variety of curious optical
effects will be seen, arising from interfering reflections and
refractions, The examination should begin with an inch or
two thirds, after which half inch, and quarter or one fifth
will be advantageously employed. It iseasy to focus parts
of the glasses’ edges, so as to show their true form ; but por-
tions a little in or out of focus will show beads, appearances
like columns of Egyptian architecture, etc. Most of these
optical appearances are sufficiently hazy or confused to give
warning of their true nature; but generally some will be
found so sharp and clear that, if viewed separately, they may
easily mislead a practised observer. In making these ex.
periments, it is best to have handy a box containing at least
several dozens of the thin glasses, as some sets will prove
much mor. interesting than others. They should be viewed
with their edges parallel to the plane of the objective, and
also at various angles. The corners of the squares should
also be looked at.

Lines cut in glass for micrometers or diffraction gratings
are usually filled up with finely divided black lead, and the
same material has been employedin the writings and patterns
made with the Peter’s machine. This substance of course
modifies the appearances. To see them in the simpler form,
recourse was had to Mr. Ackland (Horne and Thornthwaite),
who ruled several sets of fine lines, each on glass slides, at
varying distances 1—2000"’, 1—3000", and 1—4000", and
mounted them with Canada balsam, so that they could be
safely used withimmersion lenses. One set was not covered
or mounted in any way.

Those who have examined very minute writing done by
the late Mr. Farrants with the Peter’s machine will be aware
that even when a very fine diamond point is used, the incision
partakes more of the character of a scratch than of a clean
cut. It seems impossible to cut glass with a smooth, clear
edge, such as certain metals readlly give with a sharp tool.
A line cut in glass is thus a furrow, more or les:s rough at
the bottom and sides, and when viewed correctly under the
microscope, has the appearance of a narrow depression less
transparent than the adjacent spaces. It is difficult to get a
really correet view. Even under favorable circumstances of
illumination and correction, the edges of a cutareapt to ap-
pear as two raised lines.

Many instructive optical appearances, which might bewil-
der the observer if the character of the object were not
known, may be essily produced, as the following notes will
show. The observations are made with Powell and Lealand’s
immersion one eighth and Ross’s four tenths, condenser aper-
ture 109°. Using central stop, A, and varying inclinations of
thirror. Paraffin lamp. (la) Cuts as rounded bands; in-
terspaces flattish furrows, The bands illuminated on right
side, shaded on left. Tint of lightest part of furrows bluish.
(2a) Flatti<h bands and rounded furrows, the formerslightly
shaded on left ; tint of shading bluish. (32) Oblique rounded
furrows with narrow blue ridges; broadish bands with nar-
rower elevated bands up their centers, light on right side,
shaded deeply down the furrowed side on left.

Same condenser 109°, two radial slots forming obtuse
angle. Angle of mirror varying. (1) Broad, flat spaces,
narrow, shaded, and elevated ridges. (2&) Ridges four times
as wide asNo. 1, with rounded tops. (3b) Narrowishgrooves,
something like actual object. (4b) False ridges, puzzling to
count and hollow.

Same condenser 109°, two rectangular radial slots. Angle
of mirror varied. (l¢) Half round hollows, with rod-like
ridges in the middle; rounded interspace elevations some-
what lower than ridges and between them. (2¢) Narrower
ridges; nearly flat spaces. (3c) Appearance of additional
ridges, strongly shaded on left. (4¢) Narrow ridges, shaded
on right; tlattish spaces, and low ridges, with narrower
shelving shade spaces down to ridges, etc,, etc.

Same condenser, 109°; one radial slot which was rotated
to various angles. Angle of mirror varied. (1d) Each cut
made into a flattish space, with two narrow raised edges,
shaded on left. (24) Cuts made into flattish, ribbon-like ele-
vations, with raised edges. (3d) Interspaces raised, with
rounded edges; cuts made to look flattish, and at lower level.
(4d) Appearance of additional and imperfect ridges. (5d)
Series of imbricated and shaded bands.

In the lines cut by Mr. Ackland no attempt was madde to
produce the narrowest possible furrows, The width of fur-
rows found practically convenient for micrometers was only
slightly deviated from, as some cuts were a little deeper than
others, and thus caused the wedge-shaped diamond point to
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open the furrows a little wider. The interspaces of the nar-
rowest wete much wider than the cuts, It is obvious that a
cut wide enough to be distinctly seen, under given magni-
flcation, will present to view two linear edges, and thus be
reckoned as two lines, if its true chaiacterbe not considered.

Cuts very close together may, if the cohesion of the glass
and the perfection of the cutting tool permit, be wider than
their interspaces.

It will be seen that in the preceding statements only one
instance is mentioned of appearances agreeing tolerably well
with the real facts. It mustnot be inferred from this that
it is not easy to exhibit moderately fine cuts correctly, or
very nearly so. The object of this paper was to select a
number of appearances all looking as if they might corre-
respond with the facts, and all differing more or less from
them.

Those who study the most vexatious diatoms or Nobert’s
test lines must, it appears to the writer, not only take into
account what they do se , but what they ought to see, pro-
vided the object has a certain definite structure, and certain

powers of producing optical images under given conditions,
e W Q—s o rar———

ON A NEW CONNECTION FOR THE INDUCTION COIL.
By Prof. Edwin J. Houston, in the Journal of the Franklin Institute.

The following experiments were made at the Central High
School of Philadelphia, with a view of increasing the quan-
tity of the spark of the induction coil wi hout greatly di-
minishing its length. The instrument used was made by
Ritchie, of Boston, and will throw the spark six inches in
freeair.

One of the poles or ends of the secondary wire was con-
nected with the éarth by a copper wire, attached to a gas
pipe. The other pole was connected with a wire, which rest-
ed on a large lecture table holding the coil. On turning the
break piece, the electricity, instead of being lost by passing
along the wires to the earth, jumped from the pole connect-
ed with the table to that connected with the earth. The
thickness of the spark was greatly increased, its length
diminished, and its color changed to a silvery white, as
when a Leyden jar is placed in the path of the discharge.

While the electricity is flowing between the points, long
sparks may be drawn from any part of the table, or from
any metallic article within eight or nine feet of the coil. On
one occasion, the gas was ligh ed by a spark drawn from the
finger of a person standing on the floor. The gas pipe being
in almost perfect connection with the earth, the spark must
have been given to it from the Body of the person,

On another occasion, one wire was attached to the gas pipe,
as before, and the other to a stove, whose pipe connects with
that of another stove in an adjoining room. The thickness
of the spark was greatly increased. Sparks were drawn
from the distant stove, and even from a small steam engine,
which latter was fully thirty feet from the coil. Inall the
experiments it was found necessary to insulate the handle of
the break piece, asa slight shock was experienced at every
break. The poles being kept at a distance from each other
less than the insulating power of the coil, six inches, no dan-
ger of injuring the instrument was apprehended. In one in-
stance sparks were drawn, in a room underneath the adjoin-
ing room, from a wire which connected with the table on
which the coil rested.

These facts showing great loss of the electricity, but indi-
cating the need for a large conductor, probably to allow the
rapid discharge of the secondary wire, a large insulated con-
ductor was extemporized, by placing some old tin stills and
percolators on large glass jars, On connecting one of the
poles with this conductor, and the other with the gas pipe,
the quantity of the spark was increased, thongh there was
reason to believe that, with a larger conductor, better results
would have been obtained. The conductor was then divided
into two, of about equal size, which were connected with the
poles. The quantity of the spark was increased, with, how-
ever, great diminution in the length. By successively di-
minishing the size of one of the conductors, and increasing
that of the other, the length of the spark was increased,
without any sensible diminution in its quantity, until, when
one of the conductors was less than one square foot in sur-
face, a fine quantity spark of abont five inches was ob-
tained.

It will be noticed that this connection is somewhat similar
to that used in the common cylinder or plate me«chine,in
which one of the conductors, generally the negative, is con-
nected with the earth, and the quantity of the electricity
thereby increased.

In all the experiments in which one pole was in partial
connection with the earth, as when it rested on the table, the
loss of electricity must have been very great, for several gas
and water pipes were in connection with the table. If, then,
the table merely serves as an imperfectly insulated conductor,
which allows the rapid induction of electricity in the seconda-
ry wire by its rapid discharge, and thereby, notwithstanding
the loss, gives so great an increase in the quantity of the
spark, it would seem that if, instead of the table, an insulated
conductor of very large surface were used, a much greater
increase in quantity would be obtained,

It would seem from the above experiments, that the maxi-
mum increase will be obtained when one of the poles is con-
nected with an insulated conductor, say several hundred
square feet in surface, and the other with the earth,

— i dma—— -

Cultivatien of Rice,

In preparing the land for rice; the ground is cleared, em-
banked and ditched in a thorough mianner, and is often laid
out into independent fields, so that a certain number of hands
can complete any one operation connected with the culture
of the rice, in a single day., The ditches are often five feet
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wide, and as many deep,and the main one is sometimes large
enough to be used as a canal in boating the rice in large flats,
from the fields to the place of stacking. Theland is plowed
or dug over with the hoe early in the winter, and is kept
under water during the warm changes in the weather. In
March, the ground is left to dry,and made ready for the
seeds. Trenches for the same are runat right angles with
the drains from thirteen to fifteen inches apart, with a four
inch trenching hoe. From April till the middle of May, the
seed is scattered in these trenches at the rate of about two
and a half bushels to the acre. The geed is sown lightly
covered with the soil, and the plan has been to let in the
water upon the land for several days after the seed is put
in, or until it sprouts. Latterly it is considered better to
stir the seed in clayey water the day before sowing, as the
clay adheres to the seed so that it remains in the trenches
when the water is let on, if not covered by tlie soil. After
the water stands from four to six days on the sprouts, it is
let off, and when the plants are about five weeks old, the first
hoeing takes place. The plants are again hoed in ten days,
and then the “long water” is put on for two weeks, at first
deep for four days, afterwards gradually diminishing the
depth of water. Aftertwomore hoeings, the joint appears in
the plant, and the ““ joint water ” is let on to remain a few
days before the grain is ready to be cut.with the sickle.

Rice grows much like wheat, with stalks from four to six
feet high.. It is closer jointed than wheat, with leaves re-
sembling those of the leek, and the seed is inclosed in a
rough, yellow looking husk. The average yield on thelow
land is about forty bushels to the acre, a. bushel weighing
usually forty-five pounds.

South Carolina is the most successful rice growing State
in the Union, and her rice commands the highest prices in
market. It is said that the seed was first introduced into the
State accidentally, from a Madagascar vessel that put into
Charleston in 1694

It was formerly customary for the planters to have their
slaves separate the rice from the outside husk by pounding
in small hand mortars. BEach male hand had his task al-
lotted him, of pounding three pecks before hreakfast,and the
same amount after the day’s work was over in the field. It
is now done by machinery at the rice mill. The mill is pro-
vided with long upright wooden pestles, which pound the
rice a certain number of strokes in long wooden mortars.
After undergoifg this process the rice is cleaned and then
passed over wire sieves, so arranged that the small and brok-
en grain falls through the fiue meshes in the sieve, the large
and perfect grain through the larger ones. In this way the
various grades of rice are assorted for market.

e ——

WOVEN WIRE MATTRESSES,

In almost every newspaper one takes up, the eye meets a
very artistic engraving of a mattress, fabricated in wire,and,
accompanying it, an advertisement of the Woven Wire Mat-
tress Company, Geo. C. Perkins, Secretary, Hartford, Conn.

In the SCIENTIFIC AMERICAN about a year and a half ago,
when the manufacture of these mattresses was in itsinfancy,
and before some of theimprovementssince added were made,
we published an engraving of the article, which elicited con-
siderable inquiry from managers of hospitals and other pub-
lic institutions, in various parts of the United States, and
from some of the warmer countries in Middle and South
America. '

From the time of the fall exhibition of the American In-
stitute of 1869, when the energetic secretary of the company
first exhibited them, the wire mattress has been gaining
favor with the public, until it i3 now on sale in nearly
all cities and large towns in the United States,

The company, we learn, is turning out several hupdred
beds a week, and the demand for hospitals, steamships
and private use is constantly increasing.

The mattresses are durable, cool for warm weather, com
fortable to lie upon, and insects avoid them.

S

A MANUFACTURER of Easthampton has offered an endow-
ment of $300,000 to Amherst College, on condition of the
name being changed to “ Williston University ”

———

A RAILROAD of 30 inch gage; 11 miles in length, is to be

constructed in Green county,Tenn. It will cost $20,000 only
i+ 4+ S

PATENT OFFICE DECISION:;

Hen Moule and James Bannehr—Appeal from Examinerdn-Chiefs
March B1,1871.—In the matter ar the application of Henry Moule and Jemes
Bannehr, for letters patent for Improvements in Earth Closets —Appllcants
have invented. and in their specification have deseribed, a particular form
of mechanism adapted to the earth eloset, and which, if new, will entitle
them to a patent.  The claims set up are in the following ianguage .

1. The application of dry and powdered earth, fu closets and colmmodes, to
the excrementitions matters depogited therein.

2, In comhination with an excrement chamber and 8 hopper; of other re-
ceptacle, for deodorizing material, a charger or distributer, located between
them, and adapted to discharge portione of the contents of the deodorent
receptacle into the excrement ehamber In the manner set forth:

3. In combinatjon with a commode or closet, In which there Is a meang
provideq for deodorizing the excrement, a means for tnixing the discharged
mad, substantially as set forth, .

In conformity with the gurrent practice of the Office, as gfounded upon
the decislon inex fmrte Charles Bubens & Co. {Commirsioner’s Declsious,
1869 107), the concluding words of the second and third claims should be 1g-
nored in congidering the novelty of what is therein clabmen ; and 1n fact ap-
plicants’ attorney has based hie whele argument upon the supposition that
these words are merc surplusage, and aré nof to be regarded a8 in anywise
limiting the scoye of the clajms. It will thus be seen that applicants do not
confine themseives to the mechanlsm de:cribed, and of which they are
doubtlesa original, and perhaps the first inventora, but are seeking to accure
clatms in thelr nature calculated to lay under coniribution every existing
form of the uscful invention to which their mechanical improvement relates.

The Engiish patent granted to these game parties npon the invention new
offered for an American patent bears date May 28, 1860, .

All the references, then, which are cited by the examiner of a later
date than the date of the Eng]ish patent are manifestly insufficient, since
they nelther disprove the novelty of the invention nor establish a public
use in the United Stotes for more than two years %lur to the pend:
ing epplications At the time when they were given, May 214, 1870, they
wuerg pertinent, as tending to cstablish {he fact of tommon and public use
in the United states prior to the ?lpp;‘lica.tion; but the legla]ation of 180 go
far changed the 1aw In this regard that pablic use in the United States for &
less time than two years prior to an application npon an Invention pre-
viougly patented in a foreign country, eannot eonstitute a bar to the grant
of a pdtent here; and by the second proviso of section 111, of the act ofInly
8, 18.0, $he applicants are entitled to the benefit of th 8 more Tiheral logisla-
tion. Going back, however, to ithe English patent of Legras, No. 12,669, ot
1849, there are found, minutély described, various forms of commodes, port-
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ahle and otherwise, having mechanical devices for applylng a disinfectant
to the fecal substances deposited therein, By the arrangement of pariy
shown in Figs. 6 and 7, the deodorizing compound in the form of a powder is
placed in a hepper. and from this it is taken in determinate (l!,uantitles, as
needed, and thrown into the receptacle provided below for holding the ex-
creta, Different deviees are shown for effecting the discharge of the dlsin-
fectants from the hopper inte the general receptacle, but the location of
them all is between the twe. The reference is 8o complete an answer to the
second claim of the pending application that the wonder {8 that the clalm
sholu]cl ever have been carned%eyond the flrst rejection by the primary ex-
aminer. .

As to the flrat claim, 1t {3 to be considered that commodes were not new
at the time when the invention of the present parties was made, as 1s to be
seen by reference to the Legras patent; that it was a part of the plan of

rior Inventors to employ in their commodes any disinfectanis which might
ga suited to the purpose, as is also to e peen by reference to the same pat-
ent; and that the

lsinfectant prcu{)rurties of earth were previously well
known, 88 is abundantlyshown in “Ure's Dictionary,” vol. 2, p. 29, cited bK
the examiner, a8 also In the twenty-third chn})t‘er ofbeuteranomy, to whic
reference 13 made by the examinérs-in-chief. TUnder such circumstances
there certainly can be no foundation for the claim which applicants now as.
sert. To apply this well known disinfectant to an old purpose, and in ao
dolng to employ an old apparatus specislly designed for effecting the ap-
lcation of any disinfectant to the same’purpose, contains no element of
nvention, Applicants lay great strees wpon the fact that they bring the
earth into a dry and powdered condition prior io its use, of the advantage
of which they claim that they were tue firgt discoverers. In this, (oo, they
mistake, The whole inference from the passage referred to in  Ure’s Dic-
tionary ™ is, that the deodorlzuufr hpro arties of earth depend upon its
i

dryness and ita porosity, or, wh ia the same thln%its fineness. From
ihe note upon page 154 of the “Bulletin de 1a Société d’Knconragement ]fmlw%r
ally

TIndustrie Nationale, 1818," it aPpeara aldo that earth has been artific
drled in furnaces in order to perfect its action as a disinfectant.- The claim
must be relectad.

The third ciaim relates to a stirrer or mixer, placed in the recelving cham-
ber of the commode, and moved by any appropriate means, for the purpose
of thoroughly mixing the earth with the other contents of the chamber,
There 18 no evidence to show that the applicants were not the first to con-
ceive of the advantage of thus mixing the contents of the general recepta-
cle, and the first to Invent a mechanizm therefor, The idea once rediced
to practice, 1t 15 plain that varions forms of mechanism might he found use-
ful for this purgoae. It would seem, therefore, that the protection afforded to
the inventors shorid not be confined to the specific device shown, since their
real inventlon consiats, not o much in this particular device, as in the dis-
coevery that any device mechanically capable of performing the work can
be advantageously applied in the direction indicated, With pmgler amend-
ments cof the body of the specification, ang the abandonment of the first and
s?lconddclaims, no good Teason appears why the last claim should not be
allowed.

Ag the case now stands, however, the decision of the examiners-in-chief
is confirmed, and the appilcatlon refused,

DUNCAN, Acting Commissloner.

The Largest Newspaper Mail
‘Which goes to any firm in this country, is received by Geo. P. Rowell & Co.
the New York Advertising Agents. Thelr place of business is at No.40 Park
Row, New York.

Business and  Levsoual,

The Chargefor Insertion under this head i3 One Dollar a Line. 1f the Notwoes
exceed Four Lines. One Doklar and & Half per Line will be charged. -

The paper that meets the eye of manufacturers throughout
the United States—Boston Bulletin, $1 00 a year. Advcrtlsements17c.a line.

For the best, purest, and most economical Machinery Oils, of
all kinds, send to Oil House of Chard & Howc, 131 Maiden Lane, N, Y.

We will pay more money for Brass Turnings, old Brass, Copper,
Lead, and Zinc than any other establishment. Consignments, large or

amall, solicited from all parts of the United States. Du Plaine & Reeves,
760 S.Broad st., Philadelphia, Pa.

The best Anti-Friction Metal is made by the Tubal Smelting
Works, Philadelphia, Pa&. Bny it and prove it.

The undersigned, patentee of a valuable improvement in

Window Sash Attachments, i8 desirous of making arrangements for the
manufacture thereof, by parties who have good facilities. Freeman Brady,
Jr., Washington, Pa.

John A. Sears, Rockford, Corsa County, Ala., has for sale.80

Beaver Hides. He wishes a receipt for baiting Beavers,

Railroad Companies reach all trustworthy contractors by ad-
vertlsing in the RAILROAD GAZETTE.

Machinists’ Grindstones. J. E. Mitchell, Philadelphia.
Face Grindstones, for Nail Cutters. Mitchell, Philadelphia.
Mitchell, Philadelphia.
Grenee,

Craigleith, for Glass Cutters.

Soap Stone Packing, in large or small quantities.
Tweed & Co., 18 Park Place.

Walrus Leather, for polishing silver or plated ware. Greene,
Tweed & Co., 18 Park Place.

Wanted.—Iron Planer, new or secondhand; bed short, and
over 80 In. wide. Send prices and cuts to Trevor & Co., Lockport, N. Y.

Wanted.—New or secondhand Carwheel Borer, Axle Lathe,
double head preferred; Wheel Press and Centering Lathe. Address, with
description, maker’s name, and price, Michigan Car Co., Detroit.

Best Cement Water and Drain Pipe Machinery. Works by
hand, horse, water,or steam power! State and Connty Rights for sale.
J.W. Stockwell & Co., Nos. 28 and 163 Danforth st., Portland, Me.

Railroad Bonds.—Whether you wish to buy or sell, write to
Charles W. Hassler, 7 Wall street. New York.

Cotton Machinery for sale. See advertisement. Also, a three-
story Brick Mill. R. H. Norris, Paterson. N.J.

Manufacturers of Fire Engines (hand or steam)and Hose,
please send circulars, with prices,et¢., to J. P. llale, JMayor, Charleston,
Kanawha C. H., West Va,

Engine Lathe wanted,about 30inch swing, 12 feet bed, in good
order. Pratt & Co., 87 €hambers st., and Buffalo, N.Y.

The Philadelphia Scientific Mechanics’ Circle will answer any
mechanical gnestion for 25 cts. Addressasabove,125 N.7that., Philadelphia,
Electrical Instruments, Models, etc., made to order, and Gear
Wheels and Pinlons cut, by W.Hockhausen, 113 Nassau st., Room 19, N. Y.
Milo Peck & Co., New Haven, Ct.

Millstone Dressing Diamond Machine—Simple, effective, du-

rable. For description of the above see Sclentific American, Nov. 27tb,
1869. Also, Glazier’s Dlamonds. John Dickinson, 64 Nassau st,, N. Y.

Peck’s Patent Drop Press.

Experimental Machinery and Models,all sizes of Turned Shaft-
ing, Paper Box, Paper Collar, and Boson Plalting Machines, Self-operat-
ing Spinning Jack Attachm'cnts. W.H.Tolhurst, Mac#ine Shop, Troy,N.Y.

Best Scales,—Fair Prices. Jones, Binghamton, N.Y.

Steam Watch- Case Manufactory, J. C. Dueber, Cincinnati,
Ohlo. Every style of case on hand, and made to special order.

Agents Wanted—on a new plan—to sell a patent Collar Stud.
Send for Clrcular. 8. E. Willlams, Hartford, Cona.

L. & J. W. Feuchtwanger, Chemists, 55 Cedar st., New York,
manufactnrers of Silicates of Soda and Potash, and Soloble Glass,

For Hydraulic Jacks, Punches, or Presses, write for circular
to E. Lyon,470 Grand st., New York.

A. G. Bissell & Co. manufacture packing boxes in shooks at
East Saginaw, Mich.

For mining, wrecking, pumping, drainage, and irrigating ma
chinery, see advertisement of Andrews’ Patents in anether column,
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Wanted.—A responsible dealer in every town in the United

States, to sell “ The Tanlte Co.’s’”” Emery Wheels and Emery Grinders.
Extra Inducements from May 1st. Send for terms to“The Tanlte Co.,"”
Stroudsburg, Pa.

The new Stem Winding (and Stem Setting) Movements of E.
Howard & Co., Boston. are acknowledged to be, 1n all respects, the most
desirable Stem Winding Watch yet off'ered, elther of European or Ameri-
can manufacture. Office, 15 Maiden Liane, New York.

Belting that is Belting —Always send for the Best Philadel-
phiaOak-Tanned, to C. W. Arny. Manufacturer, 301 Cherry st., Phil'a.

Send your address to Howard & Co., No. 865 Broadway, New
York, and by retarn mailyou will recelve their Dzscrlptive Paice List ot
Waltham Watches. All prices reducad since Febrnary 1st,

Ashcroft’s Low Water Detector, $15 ; thousands in use; can be

apptiedior less than$1. Nameos of co:porations haviag thirty in use can
be given. Send or circular. E. H. Ashcroft, Boston, Mass.

To Cotton Pressers, Storage Men, and Freighters.—35-horse
Englne and Boiler, with two Hycraulic Cotton Presses, capable of press-
ing 35 bales anhour. Machinery first class, Price extremely low. Wm.
D. Andrews & Bro..4li Waterst. New York,

Tin Presses & Hardware Drills. Ferracute Works,Bridgton,N.J.

Brown’s Coalyard Quarry & Contractors’ Apparatus forhoisting
andconveylog materialby iron cable. W.D.Aodrews & Bro,414 Water st.,N.Y.

American Boiler Powder Co., P. O. Box 315, Pittsburgh, Pa.

Carpenters wanted—$10 per day—to sell the Burglar Proof
SashLock. Address G. S. Lacey, 2t Park Row, New York.

Improved Foot Lathes, Hand Planers, etc. Many a reader of
this paper has one ot them. Selllogiu all partsor the country, Canada,

Europe, etc. Catalogue free. N. H. Baldwin. Laconia, N. H.

Twelve-horse Engine and Boiler, Paint Grinding Machinery
FeedPumps, two Martin Bollers, suitable for Fish Factory. Wm. D. An-
drews & Bro..414 Waterst., New York.

Cold Rolled-Shafting,piston rods,pump rods,Collins pat.double
compression couplings, manufaetnred by Jones & Laughlins,Pittsburgh,Pa.

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

The Merriman Bolt Cutter—the best made. Send for circu-
lars. H. B. Brown & Co., 25 Whitney ave.,, New Haven, Conn.

Glynn’s Anti-lncrustator for Steam Boilers—The only reliable
preventlvc., No foaming,and does not attackmetals of bollers. Price 25
cents per Ib. C. D. Fredricks, 587 Broadway, New York,

For Fruit-Can Tools,Presses,Dies for all Metals, apply to Bliss
& Williams, successor to May & Bliss, 118, 120, and 122 Plymouth st., Brook.
iyn,N.Y. Send for catalogne

Presses, Dies, and Tinners’ Tools. Conor & Mays, late Mays &
Bliss,4 to 8 Water st., opposite Fulton Ferry, Brooklyn, N.Y.

Taft’s Portable Hot Air, Vaporand Shower Bathing Apparatus.
Address Portable Bath Co.,Sag Harbor, N.Y. (Send for Circular.)

Winans’ Boiler Powder.—15 ykars’ practical use proves this
acheap, eflielent, safe preventlon of Incrustations., 11 Wall st.,, New York.

To Ascertain where there will be a demand for new machinery
or manufacturers’ supplies read Boston Commercial Bulletin’s Manufactur-
ing News oftte United States. Terms $1 00 ayear.

Dueries.

[ Wepresent herewith a series of inquiries emdracing a variety of topicsof
greater or less general interest. The questions are simpie, it is true, but we
prefer to elicit practical &ndwers from our readers.}

1,—ExPLANATION WANTED.—I am running an engine
lathe, twenty-fourinch swing; and a shorttimeago,l tried to bore a pair of
sixteen inch cylinders. and could not do it, as the gearinggave way at every
trial. I first used wood (as “steadlies” in my boring head, nslng a 4% bor-
1ng bar of wrought iron); and tbinking the wood created too much friction,
I took them out and took a single cut (not over onesixteenth cut), and still
the lathe would not driveit,and I finally had to giveitup. Isubstitnted a
brase pinion for one gear, and lost a tooth out of it. The latheis ajl right
agaln, and today I am turning off a twenty-four inch pulley (using the same
gears on the lathe). Now, it seems to me that the lathe should have more
to do (the cuts being equal) in tnrning off a tweaty-foar inch palley than in
boring a sixteen inch hole. Will some one explain why it requires more
power for the bore than the polley ?—K.

2. — ELECTROPLATING.— How can I prepare Britannia
metal, tin, and ordinary soft solder, so that they can be electroplated or
glltin a cyanide solution ? I cannot get the information from Smee or Na.
piet, but have no doubt that some of your readers can readlly describe the
desired proeess.—J. F.

8.—Ice BoAT.—Will some one tell me the dimensions of
anice boat which would carry two medium sized persons?—C. 8, M. K.

4 —FxiNe LEAD PENcIL MARKs.—I would like a ready
way offixing lcadpericil marks to paper.—J. H. R.

5.—JapanNNING.—I wish a recipe for making and using
the quickest baking and best Japan.—B. B. C.

6.—MALLEABLE IRON.—Will some one give me practical
information how to make malleable cast iron? Or, are there any works ex-
plaining the theory?—E. D. P.

7.—SPECTROSCOPE.—I have a hollow glass prism, filled
withbisulphidc of carbon, two inches on each face. I would like to know
what the width and depth of the siit should be, throngh which the light first
passes, what should be the dlameter and focal length of thelens in the first
tnbe, and what distance should it be placed from the prism? Also, what
power sliould the telescope be for viewing the spectrum formed, and of
what lenses should it be made?—M. T.

8.-—MUCILAGE AND INK.—Will some of your readers give
me a formula or makingmucilage,such as sold by stationers, and also a for
mula for a good, cheap, black copying ink ?—A. S.

9.—CHEAP LATHE.—I would like practical directions for
constructing, at the least possible expense, alight lathe of about eight inches
swing; as great accuracy 18 not esscntial, metal need bc employed only
where absolutely necessary, a8 for spindies, bearings, centers, etc. Precise
directions, glving dimcnsions and alt other detalls, wonld no doubt be wel
come to many an amateur mechanic who cannot aford to buy even a cheap
lathe, but would at once go in for oneif he could only make it himself.—

. M

10.—NickEL PLATING.—I wish plain practical directions

and formulafor afckel plating?—T. D. T.

11.—DyEING COTTON BLACK.—I want to dye soft cotton
black, and have no steam. Can I do it and get a good color without
steam, and wonld it be better to use aniline black, or the usual dye stnffs >—
H. W.

12.—GILDING ON GrAass.—What is the size used for gild
ing on glass?—M.
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13.—TELESCOPE AND HOROSCOPE.—I wish to know, if,
with the addition of ooe more convex lens of one inch dlameter 1 cannot
make a terrestrial telescopefrom the directions given in No. 18. by A. W.
G.,ofMich.; and will it change the power? I also wish to know the mean-
ing of tracing the horoscope, and how it s done.—E. T.

14 —EMERY WHEEL—Can any reader of the SCIENTIFIC
AXERICAK tcll me how to make 80l{d emery wheels that will not gum nor
ehlp?—T. W. B.

15.—OVERSEOT WHEEL.—I wish a rule, simple and practi-
cal, for calculating the power of overshot watcr wheels, and the means of
determining with accuracy the power of water iu a flowing strcam.—T.
W. B.

16.—SrEED OF CIRCULAR SAW.—I want a rule for deter-

mining the number of revolutions a clrcular8lltting saw of any glven size
should make per mlnute.—T. W, B.

17 —REFINING GOLD.—Can some one give me any infor-
matfon on refining gold? Imelted over some scrap gold leaf, whieh ap-
peared to be very free from dirt, but after melting, 1t looked like a lump of
tin instead of gold. When we gell it to the gold beater, he melts it over into
fine gold.—F. E. H.

18.—BELT.—Can you tell me why a belt runs to the larg-
est part of a pulley ? I have asked a number of mechanics for a year past,
but they cannot tell why.—F. E. H.

Answers to Covvespondents,

SPECIAL NOTE.—This column tsdesigned.for the general interest and in-
structionos ourreaders, not ror gratuitous replies te questions o/ a purely
business or personal nature. We will publish such inquiries, however,
:lo,:ﬁn aid /'nlr"t,ls advertsements at 1'00a line, under the head of - Business

ersonal.

ALLreferenceto back numbers must be ¥y volume and pade.

TURNBULL’S BLUE.—With much deference to the undoubted
erudition of your correspondent, E. C., of N, J., I must noint him toan
error into which he has certainly fallen, andinto which he islikely tolead
J. B., who wants to know how to make * Turnbull’s blue.” E. C. has
given a good formula for the preparation of ordinary Prussian blue
(Fe7cyls). But to make Turanbull's blue,(Fe Cy ). the ferricyanide

(red prnssiate), and sot the ferrocyanide (yellow prnssiate) must be used.
Also,insteadof ustng the tersulphate ofiron, wblch is a sesqui-salt, thc
proto-snlphate, or some other proto-salt of iron 18 absolutely necessary
to the production of Turabull's blue, which differs from common Prns-
slan only by beingof a brighter tint. Fownes, or any other chemical au-
thority will furnish further information.--C.L.R. 8., of D.C.

PouNDING OF P1sToN.—Let E.-S. take out the trap and put
in ahalfinch globe valve at each end of the cylinder, and keepthem
open while the engine 18 in motion. The trap, while good in theory, I8
1able to fallia exhausting the water wbenever the spring, which lifts the
valve, loses its strength orishelddownby weight of water. Tlhe advan
tage of the globe valve 18, that while but a little steam will escape, it
effectually exhausts the water.~H. A. G.

To KiLr BEDBUGS.—Any womanoughtto be ashamed to ask
for an article to kill bedbugs. No one will be troubled with these pests
if they will take the trouble to thoroughly cleanse the bed and room once
a month. Bedbugs can stand anything better than cleanliness. The
March cleansing 18 the most fatal to themj it destroys them root and
branch. Anyonetroubled witlithis * pecullar heathen’ who willtake
the trouble to observe the foregoing method for three or 8siX months, will
be entirely relleved of them without fall. If the cleaning be continned at
intervals of three montbs, bedbugs will never appear.—C.A.H., of Mass

‘fo KiLL BEpBuGs.—If “ Housekeeper,” No. 11, page 346
Vol. XXII., will nse benzine or gasoline,she can kill bedhugs as fast as
she can find them; and by using a spring bottom oller, the finld can be
forced into cracks and crevices which can he reached only by thisor simi.
larmeans. I cleanedthem ont of a room lined and;cclled with matched
boards.by {t. Housekeeper wlll have to be careful about fire, and the
roomshould be well ventilated tillthe gas passes away.—J. M. A.

Hoxine RAZoR.—P. R. says that in honing his razor, he al-
ways gets arough wire edge. So he ought to bave. Always hoane until
you turn the edge, or you might a8 well not home at all. Now to gct a
smooth cutting edgeis what you want. Molsten your thomb nalland
draw the edge of therazor back and forth a time or two acrosg the nail.
Put it on the coarse side of your strap first. Keep trying it across the
nail until you get a smooth edge. You can tell this by its feel; for when
smooth, it willseem to cutright in thenail,and no roughness will be fclt.
Thenbringup the edge onthe fine side of the utrap, with a few strokes on
the palm ofthehand to flnishit. If you once get a smooth edge,and it
shaves well, never nse any strap but the palm of yonr hand; and I willl
guarantee it to keep its edge for months. It {s very easy to strap thc edge
off of a razor by strapping too mueh. Never wipe your razor on dry
paper, or cloth of any kind ; it will take the edge off. —H. D. W.,of D. C.

Maeic LANTERN.—Your querist, No. 11, page 282, can con-
struct a magic lantern to meet his requirements, as follows: Use a plain
convex lens, 4 inches in diameter, and 8 incbes focus; put one double con-
vex lens, 2 inches in diameter, in thefocus of the first. The light shounld
beplaced three inches from the large lens.—H. W. G., ot Mich,

O1LING FURNITURE.—In answer to query No. 1,in your issue
of May20, I would state for the information of A. H. that pure linsced
oll (raw oil) is used for walnut furniture, applied with a brush. Some
prefer,however, the red forniture oll, as it gives the wood a darker ap-
pearance. If itisto be finlshed with copal varnish, the oil shonld be al-
lowed to dry perfectly ; thentwo or three coats of varnishshould be ap-
plied for the purpose of fllling the pores or grain of tbe wood. After
which the article must be rubbed with fine or worn out sand paper to get a
smooth surface. Then apply two or threecoatsof varnish, and rub down
and polish or flow a8 necessary. Care shonld betakentolet eachcoatot
varnish getperfectly dry and hard before putting on another.—H. L., ot
N. Y.

PouNnDING OF P1sSTON.—Your correspondent “$. E.” in iss:ie
of May?20th, asks what makeshis piston pound. Isetup an engiueoncc
that was troubled with thesame dlifficalty, and afterwards spcnt a large
amonnt of time an:l some money in trying to remedy the tronble. The
company that made the engine, made the cylinders alittle longer, giving
more clcarance, and consequently more steam room at each cnd, and we
never had any more trouble from that source. Our company wasstriving
to be too economical in cast iron, and also trylng to waste as little steam
asposslblein *‘cushloning,”’ asitls called, but alwaYs afterward gave
plenty of clearance to the pistons.—C.H.C.

Pounpixg IN STEAM CYLINDER.—S. E. asks “what is the
cause of the knocking in the cylinder?” Ihave known valves lu steam
closets to knock, and sound as though the trouble were in the cylinder. I
suspect, however,that the trouble of which 8. E. cemplainy, is that the
crank is ahead oftbe steam pressure at the beginning of the stroke, when
the governor valveishard down, so as not to admit sufficlent steam to
start the pistonin timefor the crank. This can be obviated by setting the
eccentric ahead. If hisengine be of short stroke and large cylinder,and
sethigh from the bed plate, and pounds when tlie governor valve i8 np,
giving fuli steam, S, E. may depend ou it that the bed plate 18too weak,—~
8.G.D., of Pa.

M. E. Y.—Some medicines appear to operate in s peculiar
way npon the retina of the eye. For example: Dr. Rose, of Berlin, has
described a sort of color blindness, in respect to blue colors oaly, pro-
duced by taking a dose ofsantonine. After the eff'ect of the medicine has
subsided, the patural pewer of the eye to distinguish blue returns.
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MILLSTONE.—J. A. P. asks “ why his new run of millstones
will not do morc work ?** The fnct {sthat the way his stones are dressed
bringathe grinding circle slmilar to that of a thirty inch run of stone. A
run of 30 inch stones,revolvlng althesame speed at which he runs his four
foot stones, will give the 8ame results. The best way for him to get ont of
his trouble, is to take tbe dress entirely out of both stones, and put in the
dress used by the best mills in the United States, namely: Begin every
land, at the gkirt of the stone, from two to three inclies wide, and run
every land to a point at the pitch or draft line, being sure to give the lands
a true wedge taper from 8kirt to draft line. Thls, he will notice, gives the
furrows about an equal width from skirt to draft line. Crack the stone
on line with the back of the land, which will let the cracking run out on a
feathcr edge.—S.G.D., of Pa.

DRrILLING GLaAss.—If R. A. P.,, who asks how the holes in

largeelectrical machine plates are drilled, wishes to drlll them for him-
gelf,he can do 8o by making an instrument like a fiddle, or bow drill, and
usingin place of the drill, a plece of brass tube of the required size,then
fastcnlng a thin board tightly over the glass, with a hole in it directly
ovcr tie spot to be drilled, and large enough to let the tube turn freety in
it. Then by putting emery and water in the hole, and nftgr working the
drill a little while, a hole wiil be ground through theglass, leaving a round
piece In the center, the size of the bore of the tube. A drill can be made
of a pieec of wood, an inch in diameter orsmaller, turned smallest in the
center, with another plece fastened to the top, with a screw, fora handle,
and the tube driven into the bottom. A bow can be made of wood.—A.,,
of N.Y.

DRILLING GLAsSs.—I have had occasion for several yearsto
drill holcs in glass from the thickness of common plateto that of an inch,
and of varioussizes, and have always found satisfactory success with a
common machinist’s drill, lubricated during the process with ofl of tur-
pentine. With the drlll properly tempered and run at suitable speed, the
cutting I8 done as rapidly as in drflling steel.—J.E.B.

PRESERVING FLOWERsS,—Seeing in No. 21, of current volume,
that a correspondent wishes to know how to preserve flowers, so as to
keep thelr natural colors, I send the desircd information. Take of white
wax, paraffin, or any other waxy substance, any desired quantity; place it
on the fire, and bring it almost to & boll. Then take the flowcrs singly, or
in bouquets, and plunge them into the melted wax for a moment @ke out
and drain. Ihave also seen flowers preserved with their natural color,
by immersing in a thin solution of gum arabic. A lady friend of mine has
flowers which were preserved by the wax method thrce years ago, and
they havethe same natural appearance theyhad whenthcy were gathered.
H.W, B,,of N. J.

MiLLSTONE.—The trouble with J. A. P.’s millstone is too
much draft, which kecpslthe face of the stones;scant of whcat, and they be
come smooth in a short time. Let him putin 13quarters in the stone and 8
furrows to each quarter, This will equallzethe draft,and his burrs will
griud well.—J.F., of Mass.

MiLL STONES.—To make a stone grind fast, make the fur-
rows at least 3 of an inch wider at the eye than at the skirt of the stone,
with the inclined plane uniform the entire length. The furrows should
have, a8 nearly as possible, the same draft, which can be done by increas-
ingthe number of gnarters with a less number of furrows. Then crack
the face very finely, and keep it sharp. After this, iIncrease the motion of
the stone.—H. T, 8., of Pa.

H. W. G, of Mich.—We know of no American journal spe-
cially devoted to astronomy. The Journal of the Frankiin Institute pub-
lishcsmuch intcresting astronomical matter.

LEATHERS FOR V ISE JAws,—In your issue of May 27th, C. A.
W asks what to use for securing leather to visejaws. If he will use bees-
wax, he will have no difficuity whatever.—T. A,,of N. Y,

Di1ssoLVING MIcA.—“M.” wishes to know how to dissolve,
aud hold in solution, mica. Mica, which is essentially a silicate of iime, is,
like most other natlve sillcates, cntirely insoluble in any menstruum
whatever, excepting by decomposition, when of course it 18 no longer
mica, and {8 not held in solution as such.—C. L. R. 8., of D. C,

To KiLL BEDBUGS.—Use a sirong alcoholic solution of corro-
sive sublimate, carefully.—(.L.R.S., of D.C.

T.D. T., of .—By cousulting catalogues of industrial
books. you will ind many excellent workson electroplating, which will
glve you a p'art of the Informution you desire, We Insert your other ques-
tion in our query column.

S. W. 8. of Ohio.—There is no accepted standard for the
threads of bolts in this country. There ought to be, and we have often
urged the adhptlon of such a standard, but our machine shops are each a
lawunto themselves iz tbis matter as yet. The standard for gas pipes
is a8 follows:

Plameter Threadsto | Wiameter Threads to
inside. the inch. inside. the inch.
X 2 1 113¢
X 18 14 11
% 18 13¢ 113
%4 14 2 113¢

X 14

For all dtameters above this, 8 threads perinchis the standard.

C., of Ala.—We donot believe copper was ever tempered to be
as hard as good steel, althoughthere are historical traditions of a lost art
of thls kind. To be able to harden copper like steel, might perhaps be of
service to modern Jndustry, but we do not see how copper could be ad-
vantageously substltuted for steel in any of the purposes for which the lat-
ter is now used.

B. H. B, of Miss.—Glass water pipes have been tried, but

there are many practical dificulties in their use, for domestic 8service.
Your article on the subject is decllned with thanks.

S. G. 8., of N. Y.—The thing for you to do, if your eyes are

glving out, is to apply to a competent oculist for advice, and, if need be,
remedies.

BoiLs.—I have recently got rid of &leven or twelve trouble-
some bolls by taking a teaspoonful, in water, of the following mixture,
before every mcal: 2 grains bichloride of mercury,?2 drams iodide of po-
tasslum, 2 ounces s8irup of sarsaparilla, 2 ounces water. The boils were
gonc before I had taken half the medlcine.—D.B.,of N, Y.

Becent Dmerican and Loreign Latents.

nder thisheading we shall publish weekly notes of some of the more promi-
nent home ard Joreign patents,

HAY ANP CorTON PRESS.—This improvement consists in a combination of
T.shaped pawl plates, double racks, levers, etc., designed to inform an im-
proved mechanism for actuating tl.e followers of hay and cotton presses.
It can be applied to all presaes in whichtlie follower bar works in slots. In-
vented by EngeneRock, of Greenvale, N.Y.

CuLrivATOR.—Thls invention presents a novelty in this class of agricul-
tural implements, namely, that it makcs the two outside plows or teeth ad-
ustable asto their distance from each other, the adfustment being made
by the operator as desired for varying width of rows of planig while the
cultivator is in motion and use. This I8 done in the following manner: The
two insidc plows are attached to the front ends of beams, which are pivoted
to the central and principalbeam of the cultivatorinsuch a way that they
extend obliquely forward. A chain extends from the front eud of cach of
these branch pivoted beams, atnearly a right angle to, and under, a pulley
fixed tothe central plow beam and thence to the front cnd. of the plow
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handle on the s1de next the beam. The plow handles are pivoted to upright
supports near their middle. When the crd of either of the plow handles is
depressged by the hand, the other end i8 raigsed, pulling the chain and draw-
ingthe plow attached to the chain inward toward the central and principal
beams; or by depressing both handles at once, the operator may draw both
‘these plows Inward,narrowing the width of land cultivated whenever the
plantsa on one or bothsides of the cultivator are endangered. As soon a8
the handles are relieved of pressure, the position of the pivoted beams
branching forward and-outward obliguely, causes the resistance of the
earth to push them outward and take up tiie chains a8 fast as the latter are
slackened. Thls ingenious device {8 the juvention of Leauder Walker, of
Victoria, Texas.

MEAT SAFE.—August Enoche, St. Louis, Mo.-—~Thls invention provides for
constant circulation of air through meat safes, the ventilation secured en-
abling the meat to be longer kept tn good condition. The safe 18 made
preferably square in tts horizontal section, aud of any suitable hight. The
alrenters a pcrforated side of a lower chamber, protected from flies by
gauzc, and, passing out through a perforated side opposite thefirst. ascends
a flue to the perforated side of an upper chamber, thence through this side,
and across the upper chamber; and through another perforated sideinto a
flue which extends up to, and over the top of the upper chamber, and opens
into a chimney or funnel communicating withthe external atmosphere. The
flues aremadetheentire width of the safe.

FoLpiNg SETTEE.—This 18 made with cross-legs, pivoted together, like
the folding seats and chalrs now in use; bnt the inventors have added an im-
provement, consisting in hinglng the back to the back rail, upon which the
canvas, leather, or other flexible seat i8 nalled. Strap braces extend from
the cnds of the 1ront seat ail to the tops of the side posts of the back, and,
when attached, hold the back at the proper angle with the acat for comfort;
but when releagsed,the back may be folded down,and the whole settee so
folded together as to occupy. very little space, a great desideratum in settees
used in public halls, churches, etc. Invented by Wllliam C.Adams and Wii-
liam B. Mahew, of West Tisbury, Mass.

SPrING BED BoTTOM.—A rectangular framesupports a long spring bar on
each side of the bed; to the middle of each of these barsis bolted a plate.
under which the ends of two inclined spring bars are inserted, their inclina-
tion belng adjusted by wedge-shaped blocks placed under theng, near the
lower ends, and resting on the first namcd bars. Cross bars connect these
inclined bars st each end of the bcd, and on them longitudinal spring slats
are placed, to support the mattress. A slat frame is pivoted to the support-
ing upper frame thus formed, the frame extending from the pivots toward
the head of the bed. and occupying a space somewhat more than one third
that of the principal frame. This i8inclined and held at any desired angle
by braces, 80 a8 to ralse the upper end of the bed higher than thefoot. In-
vented by Manasseh W, Farber, of Mount Pleasant, Iowa.

WASHING MACuINE.—This {8 the invention of Willlam C. Marr and Joseph
S. Maughlin, of Onawa City, Iowa. It consists in a hollow drum, made by
jolning two disks with cross bars, with spaces between them. Everyaltcrnate
bar projects inwardly. The drum has a door in the side for puttingin and
taking out the clothes, and on one of the disks is formed a rubbing surface,
to be used for hand rubbing when requisite. The drum i8 madc for attach-
ment to common waghtubs, by means of suitable devices. It is turned bya
crank, and the agitation of the water through the openings and through the
clothing cleanses without rubbing the goods to be washed.

APPARATUg FOR UNLOADING HAY.—Alexander Smith, Hoosick Four Cor-
ners, N.Y.—This Invention consists essentially of a sling, of canv'as or other
material, which is to be spread over the wagon rack before the hay is load-
ed, to be holsted by derricks. The sling 18 made of two triangnlar pieces of
the matcrlal used, the lower bases of which triangles are joined to wood
bars, Bo arranged that they can be hinged together, and unhinged when the
load is raised 8o a8 to dump it on the mow or stack. Thesiing is patented
byitself,and also in combination with other devlces for carrying the load to
the desired point where it i8 desired to dump it, etc.

Frax THRASHING AND SEPARATING MACHINE.—This is the invention of
James Boyce, of Muncie, Ind. Two or more palrs of rollers. with spiral
grooves, are employed to crush the bolls of the flax, one roller in each pair
beingimadc to travel faster than the other, by suitable gearing, so that a rub-
bing as well as crushing action 18 obtalned; and each succeeding pair rnns
athigherspeed than the preceding pair, 8o that tbe flax {8 drawn out and
spread, in order to subject all the bolls to crushing and rubbing. The re-
versed spiral flutes also give a so1'tof shearing motion, which assists to crush
and break the bolls to pieces. A supplementary roller for crushing such
bolls a8 escape the action of the otherrollers, and an attachment of shaking
riddles and a fan blower, complete the combination.

HYDROCARBON VAPOR BURNER.—Thig burner is designed for the consump-
tion of naphtha. From a suitable cap, to attach the same to a lamp or a
gasburner,rise metal tubes for wicks (the inventor prefers three of these
tubes). The wicks lead to a cap at the top, provided with an apparatus for
conducting the heat downward to the wicks, and generating the vapor. A
peculiar arrangcment of orifices i8 alsoclaimed tn the patent, by which, the
fuventor states, a better i{lluminating effcct is obtained. Inventcd by Wil-
liam E. Bartlett, of Newburg, N. Y.

HAY RAERE.—This improvements consists in a new method of raising the
rake bead and rake frame, by a new combination of well known devices,
J. George Lockwood, West Davenport,N.Y.

SHARPENING HORSE8HOE CALES,—A heavy pedestal supports a jointed
frame, with asystem of gesring belts and pnlleys which, by the turning of a
winch, drives a smallemery wheel. The machine i8 set near a horse, whose
foot belng ralsed, the calks are held on the wheel and sharpened, while an
asgistant tnrns the winch., Patented by Geo. W. Lane, of Chichester, N.H.

Riping Prow.—Benaiah C. Hoyt, Fort Atkinson, Wis.—This invention
consists of improvements npon a former invention, patented by the same in-
ventor, September 2, 1856. The plow is one upon which the operator rides.
The action of thc mold board 18 suppl ted by a compl tary concave
disk, which formerly turned on z ftxed pivot, but inthis instance 18 attached
to a shaft whichrevolves. The machine 18 easily adjusted for running on
level ground, or when a wheel runs in the farrow, maintaining the plow in
elther case in its proper vertical position. Other improvements providefor
increased durability in parts, which have hitherto been subjeoted to great
wear.

FoLDER AND TUCKER.—Thomas Manchester Farrand, Skowhegan, Me.—
This s aneat,and apparently very efficlent device for foldingtucksin shirt
bosoms and the like, which cannot be explained without dlagrams. It is at-
tached to the table of sewing machines by a clamp screw, in the ordinary
way; it occupies but little space, and its design 18 very neat.

CLOTHES CLAMP.—~This {8 a clasp of non-corrosive wire, bent something
in the form of a twisted W, which, when 8prung upon a clotbes line, gripes
it with conslderable force. It i8 a cheap substitute for other devices hither-
to used for the same purpose. Invented by Christian L, Poorman, Bellaire,
Ohfo.

MAOHINE OYSTER SHUCKER.—GeorgeHoltzman, Baltimore, Md.—This in-
vention relates to a machine that {8 provided with asocket andjaw for
crusbing the polnts or Jaws of oyster shells while atill closed; and with a
rest and spring holder to support theoyster after the point of thcshell has
been thus crushed, and a sliding knife foropening the shell while thus sup-
ported; and with a blade counected with a standard by a universal joint for
cutting the oyster out of the shell after it has been thus opened.

SPINNING HEAD.—John W, Chappell, Berlin, Mich.—The object of this in.
vention i8 to dispenseentirely with condensers and jacks, whichis accom.
plished by combining the spinning head, carding cylinder and winding
spool in a novel and peculiar manner.

SEWING MACHINE MOTOR.—D. A, Constable, and John F. Riggs, St.
Joseph, Mo.—This invention has for its object to either accelerate or retard
the spéed of a sewing machine motor, by means of blades hinged to radial
arms, which project from a hub that {8 driven by the motor. the retardation
of the speed of the latter being effected by opening the blades 80 a8 to cause
them to present more of theirsurface to the air, and thus produce a greater
resistance, and the acceleration ofspeed being eff'ected by closing the blades

80 a8 to diminish that part of thelr 8urface against which the air acts.

© 1871 SCIENTIFIC AMERICAN, INC.

379

Official List of Latents.
ISSUED BY THE U. S. PATENT OFFICE.

FOR THE WEEK ENDING MAY 30, 1871.

Reported Qficially for the Scientific American.

SCHEDULE OF PATENT FEES:

Un each Caveat Ceeeeee
On each Trade-Mark .. vee
each applicationtor a P

On fil y
On i8s each eriginalPatent..
On appeal to Examiners-in- Chlef. .

On appeal to Commissiener of Paten
On applcation for Reissue...........
On application for Extension of Patent.
On granting the E xtension
8“ filinZ a Bisclaimer,

n an application for Destgn %three snd a balfyears)
On an application for Deslgn (seven ycars).........
On an application for Mesign (fourteen years). coerserse

For Copy of Cletm o any Patent issuedwithin 80 83
A sketch from the modeler r&wing, 1 elting to s yoruon efa mechine
a5 the CIGIM COVETSy TPOM o\ v eoeeieeenenves rnnresnssananens eeeann. $1
are, but usually at the price abeve-named.
The f ull bpectﬂcauan of any patent :xﬁuedsmce XNov. 20.1866 at which time
e Patent Qice commenced prinung ................. *2
oﬂlcuu Copnes %rawlr;gf hg/any p:eten tssued stnce 1886, we can Sup
eu80 CO8: price depending upon the amount ab
inpolved anad the nimber of views. g upo o iabor
Full informafion, &3 o price of drawings, tn each case, may be had by

addressing
MUNN & CO.,
Patent Solicitors, 37 Park Row. New York.

€AT8. s evvaorornrannas,

115,264.—BoBBINS,—J.Adams, W, A, Tolman, Richmond, Ind.
115,265.—FIREPLACE FENDER.—C. C. Algeo, Pittsburgh, Pa.
115,266.—CAR STARTER.—Arthur Amory, New York city.
115,267.—NAIL MACHINE.—Daniel Armstrong, Chicago, Il
115,268.—ScALE.—S.C.Baker,Altoona, J .Root, J.Case,York,Pa.
115,269.—HAND STEREOSCOPE.—A. Beckers, New York city.
115,270.—Ho'T AIk FURNACE.—J.M, Blackman, Decorah, Iowa.
115,271 . —SPINNING MULE.—VVm. Bond, Windsorville, Conn,
115,272.—WAsHING MAciiNE.—Nathan Booth, Cheshire, Ct.
115,273.—CraNP ¥OR THILL CouPLING.—W.Boyd,Hartford,Ct.
115,274.—PuLP MACHINE.—James Bridge, Augusta, Me.
115,275.—VisE.—H. V. Brown, Warren, 111,
115,276.—WASHING MACUHINE.—J, Brown, W, Manchester, O.
115,277.—GLOVE.—R. D. Burr, Kingsborough, N.
115 78— ENAMELEDMETAL—G.A. Burrough, Prov1dence R.L
115, 279.— CONVERTER. —Henry Chisholm, Cleveland, ®hio.
115,280.—1'RACTION ENGINE.—J H.Clapham,New York city.
115,281.—BEND1NG METAL—VV. and H. Cooley, Toronto,Can.
115,282.—HEMMER.—D, H. Darby, Mendon, 111
115,283.—Fr.ask.—H. W. Dee, London, England.
115,284.—GRAIN BINDER.—C.G.Dickinson,Poughkeepsie,N.Y
115,285.—SUvRGICAL INSTRUMENT.—E, Dithridge, Pittsburgh.
115,286.— KEYED INSTRUMENT.—H. Downes, New York city.
115,287.—MATRICE.—R. E. Draper, Sacramento, Cal.
115,288.—Wonk HoLpEr.—H. Eddy, N. Bridgewater, Mass.
115.289.—URN STAND.—W. J. Evans, New York city,
115,290 —LATHE SPINDLE.—L. R. Faught, Philadelphia, Pa,
115,291.—Di1E SToCK.—L. R. Faught, Philadelphia, Pa.
115,292.—HotsTING APPARATUS.—R.L. Fitch, Sing Sing,N.Y
115,293.—~POLISHING ®RE.—I. W. Forbes, La Porte, Ind.
115,294 —PULVERIZED @RRE.—I. VV, Forbes, La Porte, Ind.
115,295.—S'TaMP BATTERY.—L. VV. Forbes, La Porte, Ind.
115,296.—VALvE.—I, W. Forbes, La Porte, Ind.
115,297.—VALVE.—I1, W, Forbes, La Porte, Ind.
115,298.—VALVE.—I. W, Forbes, La Porte, Ind.
115,299.—VALVE.—I. W, Forbes, La Porte, Ind.
115,300.—VALVE GEAR.—1. W, Forbes, La Porte, Ind.
115,301.—STEAM ENGINE.—I. VV. Forbes, La Porte, Ind.
115,302.—COFFEE ROASTER.—J. Galloway, Webster, Ill.
115,303.—STEAM TrRAP.—I. E. Giddings, Springtield, Mass.
115,304.—STANCHION.—W, C. Gifford, Jamestown, N. Y.
115,305.—BLASTING FURNACE.—L. S. Goodrich,Waverly,Ten
115,306.—PAckING Box.—A. Gregg, Watertown, Mich.
115,307.—WINFFLETREE.—A. J. Griggs, Pittsburgh, Pa.
115,308.—SOLDERING APPARATUS.—J. Gulden, Keyport, N.J.
115,309 —WIRE RoPE.—A. S. Hallidie, San Fl‘ﬂ.n(:lSCO, Cal.
115,310 —VVIRE RoPE.—A. S. Hallidie, San Francisco, Cal.
115,311.—HorseEsHOE.—VV. H. Halsey, Philadelphia, Pa.
115,312.—CREARING LEATHER.—B. R. Hamilton, South Deer-
ﬁeld and 8. Swan, Conway, Mass.
115,313, —TURPENTINE ﬁox.—\v. B. Hamilton, N. Orleans,La.
115, '314.—TELEGRAPH REPEATER.—C.H.Haskins,Chieago, 111,
115,315.—LAMr BURNER.—H. W. Hayden, Waterbury, Conn.
115,316.—Hun.—P. Heoter, R. Vietor, Grand Rapids, Mich.
115,317.—WaeoN AxLE.—J.H.and P. Hermann, I'ell City,Ind.

115,318.—TRIGONOMETRICAL APPARATUS.—E. A. Hickman,
Independence, Mo.

115,319.— ANIMAL PokE.—James Hopkins, Akron, Ohio.
115,320.—W asH BorLER.—M. L. Horton, Windsor, Vt.
115,321.—DuMPING CART.—J. B, Hulbert, Hermon, N. Y.
115,322, —STOVE LEG.—H. A. Humphrey, Milwaukee, Wis,
115,323.—CHURN DASHER.—W., F. Jones, Easton, Kansas,
115,324.—CHUCK,—Wm. Kerr,.Jr., Boston, Mass.
115,325.—WASHING MACHINE.—B. Kinne, Syracuse, N. Y,
115,326.—GLAss JAR—W. M. Kirchner, Pittsburgh, Pa.

115 397.—DIGESTER—WV. F. Ladd, New York city.

115, 398 —HAND SAw.—O. H. Langdon, Homer, N. Y.
115,329.—LAMP.~H. H. Laughlin, Philadelphia Pa
115,330.—CAaTcH.—G. C. Lawton, Algona, lowa.
115,331.—F1.0UR BoLT.—F. B. Lewis, Tiffin, ®hio.
115,332.—Music STooL.—J. R. Lomas, New Haven, Conn,
115 333.—SLIDING DOOR.—T. M. Lyons, New York city.

115 334.—EXHAUST.—P. W. Mackenzie, Blauveltville, N. Y.
115,335.—ELEVATOR.—John Macomb, Chicago, I11.
115,336.—BAG TiE.—C.P.and W.H.Markham,RogersviIle,N.Y
115,337.—CENTERING MACHINE.—E. McNiel, Groton, N. Y.
115,338.—BOILER.—F. Meyer, New York city.
115,339.—VENTILATOR.—B. F. Miller, New York city.
115,340.—EAvEs TRoUuGH,—R. B. Miller, Utica, N. Y.
115,341.—LocK FOR SAsrES.—W. Miller, Boston, Mass.
115,342, —LUBRICATOR.—A. Millochau, New York city.
115,343.—GAR TRUCK.—G. F. Morse, Portland, Me.

115,344, —DRAINER.—P., W, Neefus, New York city.
115,345.—Door MAT.—P. W. Neefus, New York city.
115.346.—HoORSE COLLAR.—James Nellis, Ypsilanti, Mich.
115,347.—I'AssEL.—James Norman, Brooklyn, N. Y.
115,348.—GrooviNG MAcHINE—I. J. Noyes, Ashtabula, O
115,349.—LETTER BOARD.—J. H. Palm, Mansfield, ®hio.
115,350.—VAPOR BURNER.—G. T. Parry, Phlladelphm Pa.
115 351.—WarcH.-~E, H. Perry, Boston, Mass.
115,352.—GARDEN IMPLEMENT.—A. A, Porter, Griffin, Ga.
115,353.—WASH BoILER.—C. W, Powell, Yalesville, Conn,
115,354.—WIREFASTENING.—H. W. Putnam, Bennington,Vt.
115,355.— W ASHING MACIINE.—L. Putnam, Worcester,Ma s,
115,356.— TELEGRAPH RELAY.—C. Rathbone, Albany, N. Sy
115,357.—BAGATELLE.—M. Redgrave, Cincinnati, ®hio.
115,358.—PINCH BAR.—Abram Reese, Plttsburgh Pa.

115, 359 —StovE.—H. R. Remsen, Newtonv11]e N. Y.

115 ,360.—BOAT DETACHING.—]1. A. Rxchards,MIddletown, Ct.
115,361.—FREE2ER.—M0ritz Rosenstein, Boston, Mass.
115,362.—WATER WHEEL.—R. R. Royer, Ephratah, Pa.
115,363.—T'oBAcco PIPE.—W. G. Ruge, Holstein, Mo.
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115,364.—FASTENING.—A. P. Seymour, Hecla Works, N. Y.
115,365.—HyDpRAULIC Disk.—T. Shaw, Philadelphia, Pa.

115,366.—WAGON GEARING.~J. Shoulder, Scottsville, N. Y.
115,367.—REMOVING SEDIMENT.—A. J. Simmons, Indianapo-

lis, Ind.
115,368.—GAGE.—D. W, Simmons, Lynn, Mass.
115,369.—CARBURETING.—Byron Sloper, St. Louis, Mo.
115,370.—SHOT GUN.—Dexter Smith, Springfield, Il1.
115,371.—BEDSTEAD.—George Smith, Stratford, Canada.
115,372.—WRINGER.—H. E. Smith, New York city.
115,373, —IaNITING GAS.—W. H. Smith, New York city.
115,374.—FLyY NET.—William Sohier, Boston, Mass.
115,375.—DryIiNG PArER.—W. H. Soley, Philadelphia, Pa.
115,376.—HARVESTER.—J. Souder and E. Miller, Litiz, Pa.
115,377.—~Morp.—Carl Stadelmann, Pittsburgh, Pa.
115,378.—ExTRACTING 'TAR.—J. D. Stanley, Baltimore, Md.
115,319, —SEwING MAcHINE,—D. E. Stearns, Berea, Ohio.
115,380.—PApDLE WHEEL,—J. M. Story, Cincinnati, Ohio,
115,381.—ENVELOPE MacHINE.—H., D, and D. W, Swift, Wor-
cester, Mage.
115,382. —ENVELOPE MAcHINE.—H. D. and D, W. Swift, Wor-
cester, Mass.
115,383.—DESK.—L. and W. F. Sylla, Elgin, IIL
115,384.—PoLIsHING STICK.—G. C, Taft, Worcester, Mass.
115,385.—LANTERN.—A. E, Taylor, New Britain, Conn,
115,386.—LIFE PRESERVER,—B. W, Taylor, Henderson, Ky,
115,387.—BrEAKING HEMP.—T. Tebow, Lexington, Ky.
115,388 —BaceINg.—Theodore Tebow, Lexington, Ky.
115,389.—WATER WHEEL.—W., J. Thompson, Springfield,Mo.
115,390.—STIRRING MALT.—W., Toepfer, Milwaukee, Wis,
115,391, —PRrINTING PRESS.—W, H, R. Toye, Philadelphia, Pa.
115,392.—STEAM HEATER.—C. W. Trotter, Rochester, N. Y.
115.393.—BoBBIN WINDER.—J. W. Vaughan, New York city.
115,394,—Car CouprLING.—J. B. Vedder, Gloversville, N. Y,
115,395.—BorLING SuGAR, Etrc.—L Vest, New. Iberia, La.
115,396.—WAGON Jack.—J. Wagnuner, Lancaster Co., Pa,
115,397.—SM'IIIT1MACIIINE.—T. Wallace, Chicago, G. W. Hyde,
oltet, Il
115,398 —VaPOrR BURNER.—T. Ward, Columbus, O., H. C.
Hunt, Chicago, Ill.
115399.—CARPET SWEEPER.—O. H, Weed, Boston, Mess,
115,400—S1EAM ENGINE.—P. L. Weimer, Lebanon, Pa.
115,401 —PrANING MACHINE.—S. Whitesides, De Pere, Wis,
115,402, —CURTAIN FIXTURE.—W. C. Wilcox, Waltham, Ms.
115,403.—STtopP MoTION. P.Wilson,J. Hunter, Manchester,N H,
115,404, —FUurNITURE.—V. H. Windsor, Little Rock, Ark.
115,405.—HORsESHOE CALks.—E. D. Withers, Parkton, Md.
115,406.—MOoVEMENT.—Jacob Woolf, Burr Oak, Mich.
115,407.—WorM REMEDY.—A. E. Wright. Hamlin, N. Y.
115,408.—TABLE S1xk.—John Wylie, Bethel, Conn.
115,409.—1cE.—Albert Albertson, Jersey City, N. J.
115,410.—ADJUSTER.—S. A. Alexander, Sunbury, Pa.
115,411, —HARVESTER. A. Anderson, L, Johnston, London,Can,
115,412.—FLOUR BoLT.—E. D. Auchey, Manheim, Pa.
115,413.—SPIiiavL Spring.—T. Baggott, Baltimore, Md.
115,414.—SaND PAPERING.—J, Barker, Chicago. 111
115,415.—PRUNING SHEARS.—A. Barling, West Chester, Pa.
115,416,— W asH Boarp.—H. H. Bellows, Brooklyn, N. Y.
115,417.—REFINING SugAR.—R. VV, Bender, Boston, Mass.
115,418.—BaLaNce.—@G. VV, Bishop, Saratoga Springs, N. Y,
115,419.—ScALE.—William Black, Baltimare, Md.
115.420.—GaGE.—R. C. Blake, Cincinnati, Ohio.
115,421.—SPIKE ExrraCcror.—J. A. Bogert, Jersey City, N.J.
11%5,422.—BooTs.—A. O. Bourn, Providence, R. 1.
115.423.—STEAM HEA'113R.—Noah Bowen, Columbus, Ohio.
115,424.—AXLE—A. J. Bower, Albion, Il
115,425.—PROrELLER.—R. B. Boyman, London, England.
115,426,—SINKER WHEEL.—H. C. Bradford, Providence, R. L.
115,427.— JORN CULTIVATOR.—G. D, Brown, Lebanon, IIi
115,428 —TRANSI°0SING BoARD.—J.M.Bruner, Roanoke, Ohio,
115,429.—TvRPENTINE.—C. J. T. Burcey, Black Rock, Conn,
115,430.—MaTtce Box.—D. Burhans, Burlington, Iowa,
115,431.—@RAIN DirYER.—J. Burns, New York city.
115,432 —R1vET.—W. Rutterfield, Boston, Mass.
115,433.—Car CoupPLING.—W. Callow, J .., Baltimore, Md.
115,434.—PROPELLER.—W., D. Cuapman, Theresa, N. Y.
115,435.—-SPINNING HEAD,—J. W, Chappell, Berlin, Mich.
115,436.—MoToRr.—D. A. Constable, J.F. Riggs, St. Joseph, Mo.
115,437.—CoOKING Arr’ARATUS.—J.G.Cooey, St.John, Canada,
115,438.—SURFACE GAGE.—W., F. Cornell, Adrian, Mich,
115,439.—DrAWEAD.—D.P.Cory, J. Crane,Jr., Crawford, N.J.
- 115,440.—RENOVAT R.—B. F. Cramer, 'Tyrone, Pa.
115441.—Saw.—T. C. Craven, Philadelphia,.Pa.
115,442.—DRoP LiigHTS.—J. Cunningham. W, Meriden,Conn.
115,443.—ROLLING LEATHER.--J. G, Curtis, Warren, Pa.
115,444 —FURNACE.—M. A. Cushing, Aurora, I11.
115445.—Lock.—G. L. Damon, Cambridge, Mass.
115,446.—SEASONI:IG W00D.—E. Davee, Marshall, I11.
115,447.—GAs JoiNT.—C. Deavs, New York city.
115,448, —LaTcH.—J. L. Devol, Parkersburg, West Va,
115,449.— AxLE Box.—D. H. Dotterer, Philadelphia, Pa.
115,450.—'T'AcKLE BLOoCK.—E. Doty, Janesville, Wis,
115,451.—TappPiNnG NcTs.—J. N. Durrell, Dunkirk, N. Y.
115,452 —DRIVEN WELL.—J. Edson, Boston, Mass.
115,453.—WagoN CouPLING,—A, Fassett, Sterling, I1l,
115,454, WaGoN SEaT.—A. Fassett, Sterling, 1L
115,455.—WaTcH Case.—W. Fenimore, Philadelphia, Pa.
115,456.—SHOW STAND.—W. Fisher, New York city.
115,457.—Wo0D PAVEMENT.—M. Flanigan, Detroit, Mich.
115,458 —LamMp CHmMNEY.—S. W, Fowler, Brooklyn, N. Y.
115,459.—CcLTIvATOR.—C. Furst, Chicago, I1l.
115,460.—MEDICAT, COoMPOUND.—G@. H. Goltry,F. W.Hogarth,
Port Allegheny, Pa.
115,461.—DRYER.-F. W.Goodale,J.J. Brennan, Danbury, Conn.
115,463, —PackIiNG.—A. H. Hall, T. Locher, Sacramento, Cal,
115,464.—~ALARM BaTON.—J. F. Haskins, Fitchburg, Mass.
115,465.—REELING MACHINE.- W.P.Hatch,Lincoln Center,Me.
115,466.—LaMP BurNER.—H. W. Hayden, Waterbury, Conn,
115,467.-~CoFFEEPOT.—J. Heberling, Mt. Pleasant, Ohio.
115,468.—CooLiNG BEER.—J. M. Heiss, Baltimore, Md.
115,469.—THREAD CUTTER.—J. J. Henry, Baltimore, Md.
115,470 —RarLway Switce.—B. linkley, Troy, N. Y,
115,471.—Roor.—I. Hodgson, W, H. Brown, Indianapolis, Ind.
115,472, —CEILING.—I. Hodgson, W. H. Brown, Indianapolis.
115,473.—LEATHER.—J. Hodskinson, Salem, Mass,
115,474—OYSTER SHUCKER.—G. Holtzmann, Baltimore, Md.
115.475.—PAvEMENT.—VV, W, Hubbell, Philadelphia, Pa.
115,476.—STovE.—J. G. Hunt, Cincinnati, Ohio.
115,477.—STEAM HEATER.—A. L. 1de, Springfield, I11.
115,478,—VALVE MoTION.—S. Ingersoll, Brooklyn, N. Y.
115,479.—SAFE.—G. H. Ireland, Somerville, Mass.
115,480.—CutTING NAILs.—C, F. Johnson,Jr., Owego, N. Y.
115,481.—CLock.—'i. A. Jones, New York, H. H. Warner,
Bristol, Conn.
115,482 —GRATE Bakr,—J. Jones, Rochester, N. Y.
115,483, —FIrREaARM.—B. F.Joslyn, New York city.
115,484,—STtAINING W00D.—J, M. Keller, Evansville, Ind.
115,485.—BEDSTEAD.—m, Lally, East Palestine, Ohio.
115,486, —WasBING COAL.—G. Lander, New York city.
115,487.—SkATE.—B, M. Lank, Oswego, Kan.
115,488.—CoMB AND BrusH.—T. Lanston, Washington, D. C.
115,489,—~~PHOTOGRAPIL—W, A, Leggo, Montreal, Canada,
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115,490.—MoLp.—W. A. Leggo, Montreal, Canada.
115,491.— WRINGER.—J. Makechney, Trenton, N. J.
115,492, —HEAD Brock.—H. R. Martin, Hillsborough, N, H.
115,498.— BooTs.—W. May, Binghamton, N. Y.
115,494 —CaBINET.—H. W, McAllister, Chicago, I11.
115,495.—F1RE PLug.—J. McClelland, Washington, D C.
115,496.—CaURN DAsHER.—J. W, McClure, St. L.ouis, Mo.
115,497.—WHEEL.—J. McCree y, Springfield, I1l.
115,498, —CARTRIDGE.—I. M. illbauk, Greenfield Hill,Conn,
115,499.—Saw FraMe.—H. 8. Miller, Philadelphia, Pa.
115,500,—Saw FramMe.—H. S, Miller, Philadelphia, Pa.
115,501, —InpIcaTOR.—F. Millward, Cincinnati, ®hio.
115,502.—ORDNANCE.—A. Moncriett, Culfargie, Scotland.
115,503.—RoCK DRILL.—D. Morrison, Portland, Me.
115,504.—FEeLLY PLATE.—F. B.Morse, Plantsville, Conn.
115,505,—DISTRIBUTER.—J. A, Morton, New Orleans, La.
115,506.—G as BurNER.—H. B. Meyer, Philadelphia,Pa.
115,507,—CAR CoupPLiNG.—W. Nichols, Centralia, I11,
115,508.—LooM.—A. Nimmo, Philadelphia, Pa.
115,509.—HiINGE.—E. D. Norton, Cuba, N, Y.
115,510.—CAR CuAIR.—W, Palmer, New York city.
115,511.—NAPKIN.—E, Parrish, Philadelphia, Pa.
115,512.—VERMIN CoMPOUND.—A. E. Pearl, Mansfield, Conn.
115,518.—BuckKLE.—J, Peckham, New Haven, Conn.
115,514.—DvMPING CAR.—A. Peteler, New Brighton, N. Y.
115,515—GRATE.—J. F. Phelps, Huntsville, Ind.
115,516.—SEwING MAcHINE.—D. T.Pittenger, Trenton, N. J.
115,517.—CaAR CouPLING.—A. Porter, Irving, 111
115{512.TtELECTROMAGNETIC MacHINE.—J. W, Powell, New
OrK C .
115519, —GALVANIC BATTERY.—J.W.Powell, New York city.
115,520.—HORSHOE MACHINE.—D. L. Pruner, Bellefonte, Pa.
115,521.—InstLaTOR.—H. Read, Jersey City, N. J.
115,522.—CAR CourLING.—W., Rickards, Jr., Franklin, Pa,
115,522, —GRAIN DriLL.—J. L. Riter, Brownsville, Ind.
115,524.—Lamp Wick.—H. T. Robbins, Hyde Park, Mass.
115,525.—HA§R3W.—I;]VVm. E. Robbins and George Enderton,
erling, o
115,526.—-CULTIVAB’T0R.—C. F. Ruggles, Henderson, Ky,
115,527.—LAaMP SHADE.—Edward Russell, Waterbury, Conn,
115,528.—LAaMP —Marks Samuels, San Francisco, Cal,
115,529.—NEEDLE WRAPPER.—C.Schleicher,Scheenthal,Prus,
115,580.—P1TCHING CAsKs, ETC.—L. Schulze, Baltimore, Md.
115,531.—TrEE Box.—E. O.Schwagerl, St. Louis, Mo.
115,582.—AX HANDLE.—J. M. Sears, Vandalia, I1).
115,533.—CAR HEATER.—Joseph Shackleton, Rahway, N. J.
115,534.—SmEADE ROLLER.—C. D. Shrieves, Philadelphia, Pa.
115,585.—BuCKLE.~E. A, Smith, D.L.Smith,Waterbury,Conn.
115,536.—BURIAL CASE.—E.T.Smith,J.S.Winston, New York,
115,537 —PLow.—G. M. Smith, Pittsburgh, Ind.
115,588.—GaNG SAw MiLL.—H .F. Snyder, Williamsport, Pa.
115,539.—CAR SEAT. C.Stevenbanks,J.Quinn, Wilmington,Del.
115,5640.—StovE LEG.—D. Stuart, L. Bridge, Philadelphia,Pa.
115,541.—AvuGER.—James Swan, Seymour, Conn.
115,542 —DocuMENT CasE.—C. S. Trevitt, Washington, D, C.
115,543.—StBsoIL PLow.—R. Themar, Brand Brothers, She-.
boygan, Wis. _
115,544, —CLoT#Es LINE HoUusIiNG.A.Turnbull,NewBritain,Ct.
115,545.— WEATHER STRIP.—A. M. Ulmer, Philadelphia, Pa.
115,546,—FIREARM.—F.VonMartini, Frauenfeld,Switzerland.
115,547.—D1ARRHEAMEDICINE.R.A. Walton,Shawneetown,l11,
115,548 —CARTRIDGE.—C. S. Wells, Springfield, Mass.
115,549, —AXLE G AGE.—D.C.Wetsell, Carrolltown, Pa.
115,550.—BRACKET.—J. M. Whiting, Providence, R. I
115,551.—WATER WHEEL.—T, Whitmore, Waterloo, lowa.
115,552 —CHURN.—J. B. Williams, Glastenbury, Conn.
115,553.—SEED DRILL.—G. W, Millner, Charlottetown, P.E.L.
115,554.—PHOTOGRAPH PAPER.—J.L. Winner, Elizabeth N.C,

REISSUES.

4,399.—EvAPORATING BRINE.—S. D. Gilson, Syracuse, N.Y.—
Patent No. 108,701, dated Oct. 25, 1870.

4,400.—PrINTING PEss.—R. M. Hoe, S. D. Tucker, New York
city.—Patent No. 84,627, dated Dec.1, 1808,

4,401,—RADIATOR.—Wm. Steffe, Philadelphia, Pa.—Patent
No. 80,883, dated Aug. {1, 1868.

4,402, —STENCIL PLATE.~E, L. Tarbox, New York city.—
Patent No. 8 ,03%, dated Aug. 11, 1868.

4,403.—Division A—TAP FOR O1L PACKAGES.—A. Warth, Sta-
pleton, N.Y.—Patent No. 110,612, dated Dec. 27,1870.

4,404,—Division B.—T aP FOR OIL PACKAGES.—A. Warth, Sta.
pletou, N. Y. —Patent No. 110,612, dated Dec. 27,1870.

4,405—CRr1B FOR HoRsEs.—Henry Eddy, North Bridgewater,
Mass.—Patent No. 36,287, dated Aug. 26, 1862.

4,406.—W AsHER.—J. H. Gridley, Washington, D. C.—Patent
No 62,483, dated Feb.26, 1867; reissue No.4,354, dated Apr.25,1871.

4,407.—CHANNELIN® ROCK.—E. G. Lamson, Shelburne Falls,

Mass. —Patent N, 58,435, dated @ct.2, 1866 ; reissue No.3,356, dat-
ed April 13, 1869,

4,408,—ADJUSTABLE DASHER FOR VEHICLES.—G. M, Peters,
Columbus, Ohio.—Patent No.102.315, dated April 25, 1870.

4,409.~CIRCULAR ‘SAW MILT —8. R, Smith, Cincinnati, 0.—
Patent No. 16,454, dated J an,20, 1857; extended 7 years.

4,410.—RAILROAD TURN TABLE.—A. J. Wight, W, L. Meeker,
Newark, N.J.—~Patent No.104,388, dated June 14,1870,

DESIGNS.

4,942 —Crock FrRONT.—John A. Batchelor, New York city.
4,943 —CARPET PATTERN.—R. Charlton, Liversedge, Eng.
4,944,—CARPET PATTERN.—John Fisher, Enfield, Conn.
4,945.—CHAIN PumMp.—Henry L. Fry, Cincinnati, Ohio.
4,946.—~SHOWCASE.—W. H, Grove, Philadelphia, Pa.

4,947, —StovE.—L. W. Harwood, Troy, N.Y.

4,948 —CLock CAsE Sasir.—Elias Ingraham, Bristol, Conn.
4,949.—BELLOWS.—Alfred F.Jones, New York city.

4,950 to 4,952. —CARPET PATTERN.— W Kerr,Philadelphia,Pa.
4,953.—OVEN SHOVEL.—Tl: mas Lyons, Hartford, Conn,
4,954.—Frurt CaN.—John F. Merrill, Cincinnati, Ohio.
4,955.—BED QUILT.~John U. Nef, Housatonic, Mass.
4,956.—CARPET PATTERN.—John H. Smith, Enfield, Conn.
4,957.—CELLULAR FaBr1c.—Thomas Dolan, Philadelphia,Pa.
4,958 t0 4,961.—IrRON MANTEL.—C, B. Evans, J. Carlisle, G. H.

Burrows, Cincinnati, Ohfo.
4.962.—BRACKET.—H. Gilson, C. F., Southwick, Nashua, N.H,
4,963.—CENTER PIECE IN CEILINGS.—E.Goutink,Detroit,Mich.
4,964. —WEATHERBOARDIN G.—Jacob Jacoby, Johnstown, Pa.
4,965,4,966. —CENTER Prece.—S, Kellett, San Francisco, Cal,
4,967.—CrLAwW BarR.—John McMahon, Wooster, Ohio.
4,968.—FL0oOR CLOTH PATTERN. V_E Meyer,Lansingburg,N.Y.
4,909.—SPADE,—Harrison Parkman, Philadelphia, Pa.

TRADE.MARKS.

290.—FLoUR.—S. H. Anderson & Co., Palmyra, Mo,
291 —Twist Tosacco.—R,W.Cameron & Co., New York city.
292.—KEROSENE.—R. W. Cameron & Co., New York city.

293, —FERTILIZER.—Charleston Mining and Manufacturing
Co., Philadelphia, Pa.

294.—CARPET LINING.—George V. Chipman, Boston, Mass,
295.—ST0oVE —Comstock, Castle & Co., Quincy, I11.

296, 297.—FURNISHING GooDs.-Fisk,Clark & Flagg,New York,
298 —GARTER.—Amasa H. Pike, Somerville, Mass.
299,300.—RAZOR.—Robert J, Roberts, New York city.
301.—Wnrsky.—Seltzer & Miller, Philadelphia, Pa.

302 to 304.—Ax. Douglas AX Manufacturing Co.,Douglas Mass'

805.—S0aP,—Charles E. Willetts, Chicago, .
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[June 10, 1871.

Inventions Patented In England by Americans,
May 9 to May 15, 1871, inclusive.

[Compiled from the Commissioners ot Fatents’ Journal.
CLEANSING FABRICS. —~E. Bacon, New York city.
CeoFFErDAX. -J, E, Walsh, New York city.
CuLTIvATOR.—M. Johnson, Three Rivers, Micl.
FARE COLLECTER.—J. B. Slawson, New York city.
FerriLizeR,—G, T, Lewis, Philadelphia, Pa.
GoveErRNor.—R. K. Huntoon, Mass.
Mirror.—Florence Manufacturing Co., Florence, Mass,
SELF-RAISING FLOUR.—G. Gray, Boston, Mass.
TraCTION ENGINE.,—A. Campbell, R. Clark, Sacramento, Cal.
Weicning MacniNe.—F, A, & C. H. Allen, Mansfield, Pa,

Foreign Patents,

The popnlatlon of Great Britain, fs $1,600,008; of France, 37,800,000 Bel-
gium, 5,000.000; Austria, $6,000,000; Prussia, 49,000,000; and Russia, 70,000.000,
Patents may be secured by American citizens in all of sthese countries,
Now is the time, while business is dull at home, to take advantage of these
immense foreign flelds. Mechanlcal Improvements of all kinds are always
in demand 1n Europe. There will never bc a better time than the present
totakepateuts abroad. We have reliable business connections with the
principal capitals of Europe. A large share of all the patents secured
in foreign countries by Americansare obtained through our Agency, Ad
dress MuxnN & Ce,,37 Park Row, New York. Circulars, with full informa
tlon on foreign patents, furnishrd tree,

APPLICATIONS FOR EXTENSION OF PATENTS.

SEPARATING ORE.—Thomas J. Chubb, of New York city, has petitioned
for an extenslon of the above patent. Day of hearing, August 9, 1871.

CULTIVATOR.—Charles H. Sayre, of Utica, N. Y., hag petitioned for an ex-
tension of theabovepatent. Day of hearing, August 9, 1871,

Value of Extended Patents,
Did patentees realizc the tact that their inventions are likely to bemore
productive of profit during the seven yea 8 of extension than the first
full termfor whichtheir patents were granted, we think more would avail
themsgives of the extension privilege. Patentsgranted prior to 1861 may be
extendaed for seven years,forthe benefit of the inventor,orof his heirs in ease
of the decease of the foriner, by due application to the Patent Oftice, ninety
days before the termination of the patent. The cxtended time inures to
the benefit of the nventor, the assignees uwuder the first term having no
rights under the extension, except by special agreement. The Goverumcn
fee for an extension is $100, and it is necessary that good professioual service
be obtained to conduct the business before the Pateat Ofice. ¥ullinforma-
tion as to extensions m:ay be had by addressing
MUNN & CO., 37 Park Row

GREAT VALUE

ATENTS.

ROBABLY no investment of a small sum of money
bringsa greater returnthan the expenee incurred inobtaining
apatent,even when thelnventlonis but a small one. Largerin-
ventlons arefound to gay corresponclingly well. The napies of
Blanchard, Morse, Bigelow, Colt, Ericsson. Howe, McCormick,
Hoe, and others, who have amassed iinmense fortuncs from their
inventions, are well known. And there are hundreds of others
who have realized large sums—from fifty to one hundred thou-
sand dollars—and a multitude who have made smalicrsuams,rang-
1ng from twenty-five thousand to fifty thousand dollars, from

heir patents. The first t_hinE requisite for an inventor to Xknow
1s,1f his invention is patentable, The best way to obtainthlsin-
formation,is either to prepare a sketch and deseription of tbe
! invention, or construct a model, and scnd to a reliablc and av-

perienced patcntsolicitor, and ask advice.

Inthis connection inventors are informed that

MUNN & CO.,

Puablishers of the

Scientific  Dmeriran,

3% Parlk Row, New York,

he business of Soliciting Patents fornearly twenty.
gsev;eb:r?sn :#g ahgae\(rle’gh'é r:ox?tsextenslve facilities for transacting such hus}l-
Dess, of any concernin theworld. M.& Co.have examinedand reporte

mo.rethan

50,000 INVENTIONS,

And prepared the papers for more than

25.000 APPLICATIONS

For Patents during the last quarter of a century. .

For the past ten years, the cases filed in the Patent Officcbythem, are
about O NE THIRD Of the entiro number ol applicatiens flled. Their corps
ofspecli cation writers aml counselors arec made up from the ranks of the
Patent Office,andaremen capable of rendering the bestservice tothein-
ventor,from theexperience practically obtained while examiners 1n the

"MUNN & CO.

Offer their services in preparing

Specifications and Druowings fer Patents, Caveats, Res
issues, Designs, Trade Marks, Extensions,
Interferences, and Assignments.

They also prosecute
ﬁ.EJECTED fc PPLICATIONS,

Which have been improperly prepare% by the Inventor or incompetent ats
torneys. Good inventlons arc often relected for no other reason than that
the cascs were not pruperly presented to the Patent Oftice.

Inventors should bear in mind that Patentsare often worth more in for.
eign countries than in the Unitel States, and the reduced prices for which
they are now obtained in England, France,and In other countries, rem
der'it within the means of most persons to patent their inventlons abroad.

For instructions concerning

FOREIGN PATENTS,
REISSUES,
INTERFERENCES,

HINTS ON SELLING PATENTS,
RULES AND PROCEEDINGS AT TIIE UNITED STATES
TATENT OFFICE,
THE PATENT LAWS, FEES, ETC., SEE

S EFINTS TO INVENTORS,”

Which issent free by maftonapplication, Advice free. Everything col:
fidectial. Address ail cemmunicationsto

MUNN & CO.,

PUBLISHERS

SCIENTIFIC AMERICAN,

37 Park Row, New York,

Office in Waskington, arner of ¥ and Sevanh stred,
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Advertisenents.

ThevalueQf the SCIENTIFIO AMERIOAN @8 an adveriising
medium i be over-esti d. Itscirculationis ten
times greater than that of any simtlar journal now pub-
lished. It goes nto all the States and& Territories, and ts
read in allthe princpal libraries and reading-rooms of
the world. We invie the attention of those who wish to
make their business known to the annexed rates. A busi-
ness man wants gomething more than to see his adver-
tisement n a printed newspaper Hewants circulat on.
1y it iz worth % cents per line to advertlse in a paper of
three thousanad circulation, it is worth $2.50 ver line to
adertise in one Qf thirty theusas.d.

RATES OF AVVERTISING.
Back Page 1°00 a line,
Iuside Page 75 cents a line,
for each insertion.

Engravings may head advertisements at the same rate per

ne, by measurement, ag the letier-press.

BAIRD'S

JU0LS

FOR PRACTICAL MEN.

THE undersigned begs toannounce that his
* REVISED CATALOGUE of April 15,
1871, 94 pagcs, Svo,, 80 long in preparation,is now
ready for delivery. In it will be found many new and
highly important books, and the ilst.taken as a whole,is
confidently submitted to the America public, a8 ThE
BEST ASSEMBLAGE OF PRACTIOAL AND 8OIENTIFIC BOOXs
XVER OFFERED BY ANY OKE PUBLISHER, IN THIS COUN-
TRY OR ENeLaND, Many thousand readersot the SCiex-
TIPIC AMERI®AN have, 1n the past,sent for his Cataloguc,
and large orders have been recelved for this one. All
whohave not ordered this edition are, individially and
aollectively, especlaily invitedtosend thelr addresses,
and catalogucs shall be promptly sent, FRRE OF POSTAGE,

IIENRY CAREY BAIRD,

INDUSTRIAL PUBLISHER,
406 Walnut st,, Philadelphia, Pa.

Tmportant o Paimers & Sign Writers

B8ign Writing and Glass Embossing: A Com-
plcte Practical Illustrated Manual of the Art.,ul)s)(')
[o} . FEREE ) N

JAMES CALLINOHAM, 12m

A Complete Guide for Coach Painters. Bzy
M. ARLOT. 120 .iiiiiiiiiiieeninnais [TPTPPIo ..31.25

The Painter’s Guide and Varnisher’s Com-

panfon. 12mMO........c.eeeens PR N $1.50
The Interior Decorator. Illustrated by D. R.
Hay. 12mo............ tebeeesieaaamsenniottoverrtren $2.25

The abovce, or any of my books,sent by mall, free of
postage, at publication prices. My new and :nlarged
Cutaloguc of Practical and Scientific Books,
94 pages, scnt frec of postage to any address.

HENRY CAREY BAIRD,

INDUSTRIAL PUBLISHER,
406 Walnut street, Philadelphia, Pa.

$10 from 50 cts.

1 SAMPLES sent ({)ostage Eaid) for Fifty
Cents, that retall easily for 1'en Dollars.
R. L. WOLCOTT, No. 181 Chatham Square, N.Y.

PRINGFIELD, OHIO, MALLEABLE
GREY IRON AND BRASS WORKS make the best
and cheapest Castings.

OTTON MACHINERY AND MILL FOR

./ SALE CHEAP.—A fine three-story Brick Mill, with
Eunglne, Boiler, Steam Hoisting Apparatus, ete., etc., sig-
uated on the lne of the E.R. K., ¢close to the degot,-i\’:min,
from New York, pleasantly located, and sultabie tor uny
kind of Mauufactoring purposes,  Also, the Machinery,
consisting of Cards, Drawing and Spinning Frames, Spin-
ning Mules, Picker, Willow, Baling Presses, Beaming
Frames, id Lron Looms, 40 in. wide, Shattlng, Pulleys, atc.,

to be sold to auit 1{)\.1\"(:lmssers. AppBl}' to
B. H. NORRIS, Nr. West St Bridge, Paterson, N.J.

Hcientific
JUST PUBLISHED.

The New Elements of Hand-railing.

REVISED EDITION.
ONTAININGFORTY-ONEPLATES, thir-

J teen of which are now for the first time presented.
Together with accompanying letter.press description.
‘Thé whole i’lviu a complete elucidation of THE ART
OF STAIR BUILDING. By RoBERT RIDDELL, Author
ofthe‘‘Carventera-id Joincr,” etc. 1 voi. follo. PrlceS’l.

CLAXTON, REMSEN & HAFFELFINGER,

PUBLISHERS,
819 and 821 Market st., Philsdelphia.
ew York: ORANGE JUDD & CO., and by Book-
sellers gcneraily.

-

BABCOCK & WILCOX'S
TUBULOUS STEAM BOILER
Has the following advantagcs:

Safety from explosion.
Economy of fuel.
Perfect circulation.
Saving of cost and time in repairs.
Perfectly dry steam.
Accessibility of all partsfor cleaning, Inside and out.
Ease and cconomy of transportation.
The following aresome of the parties who have these
bollers in use:
Calvert Sagar Refinery, Bal imorc, Md..
Wood. \Veu%ss & Ce., " “ .
Bridgewater Paper Co,. Chester. Pa,..
Jonathan Tyson * ‘' Woodyville,Pa
D. Trainer & Son, Cotton Mill, Lluwood. Pa,.
Henry Caloman Saw Mills,So. Bethelam, N.¥
BeardsleeNicket& M’t’g Co.. Nickel Platers,
BABCOCK & WILCOX,
Builders of Steam Engines nnd Boilers,
44 Courtland st., New York,

MACHINISTS.

{itastratea Catalogue and Price List of all kinds of small
Tools and Materials sent free to any address. GOODNOW
& W GHTMAN, 238 Cornhill,Boston, Mass.

Auerica,

1832, SCHENCK'S PATENT. 1871.

WOODWORTII PLANERS

And Re-Sawing Machines, Wood and lron Working Ma-
chinery, Engines, Bollers, ctc, JOBN B. SCHENCK'S
SONS, Mattcawsn, N. Y., and 138 Liberty st., New York,

381
To Electro-Platers.

ATTERIES, CHEMICALS, AND MATE-

RIALS, In sets or slqﬁlIe. ‘with booke of instruction,
mannfactered and sold by THOMAS ALL, Manufactur-
ing Electrician, 19 Bromfleld street, oston,
lnstrated catalogne sent free on application.

Mass. 1Ii-

Universal Wood Worker.

JOR Agricultural, Railroad, Car, Carriage,

and Wagon Works, Planing_Mill, Sash, Door and
Blind, Bedstead, Cablinet and Furniture Factories,

McBETH, BENTEL & MARGEDAKRT. Eamilton,0.

"PATENT BANDSAW MACHINES

Of the most approved kinds
of various sizes, to saw beve
as well as square, withoutin-
c)ininﬁthe table, by FIRST
PRYIBIL, 452 te 456
,e:_nbh ave, New York. Prlc%

, $275 . and 5
present (Oct. 16}, there arein
operation, in this city alone,

of our machiues, Send for

circular, DManufacture, also,

an improved ssw-mln%ap
£30.

paratus; price, ave
also on hand a large stock
of best FRENOH BANDsAw

BLADES,
BROOKLYN

WHITE LEAD CO,,
Perfectly Pure White Lead,

RED LEAD AND LITHARGE,
Office 89 Malden Lane, New York.

THE CELEBRATED

Cold-rolled Shafting.

r l “HIS Shaftingisin every particular superior
to zny turned Shafting ever made. It{s the most
ECONOMICAL SHAYTING to bl.}y.being 80 very much
stronger than turned Shafting. Less dlameter answers
every purpese, causing a great saving in cougllng. ul-
leys and hangers.” It Is perfectly round, and. made to
ltworth Gage. All who give it a trial continue to use
it exclnsively.  We have it in Jarge quantities. Call and
exarm fee it, or send for price lst.
Address GEORGE PL.ACE & CO.
126 and 128 Chambers st., New York.

N. Y. Machinery Depot.
EORGE PLACE &C0., Manufacturers and

T Dealers in Wood and Irou Worklng Machinery, ot
every deseription, Stationary and Portable Engines and
Boilers, Leather and Ruhber Belting, and all artlcles

<¥F g5 © Dd

q ﬁSIJQ, "lr‘,\
?*$ s, u -
Lr,,& '

Yy s,
XN

Possesses all the desirable qualities o f the Standard Ma-
chines in the market. 1ts Ca ncitfﬁhdng the
ARGEST Family Machine made. Inits Sim-
p]im'réy— bei%comg}sed of but THIR-
TEEN WORKING PARTS. In its
Adaptabllity to a wide range of
work. Inits Ease of Ope-
ratlon—rnnninglight
and qulet, and be-
ing easily com-
prehended.

In its
Superlor Constrnction and Beauty af Style and Finish,
BUT ITS PRINCIPAL FEATURE IS ITS

VERTICAL FEED!!

which is the mosf practical and desirable device for the
purpoac&ossesaed b{_ﬂny Machine, giving THE
DAVIS the preference, and which ihe
Manutacturers clalm makes 1§

SUPERIOR TO ALL QTHER MACHINES,

THE DDAVIS has been before the public neariy Ten
Years, and, ualike other Machines, has not been puffed
into notoriety. hut, in & qoiet way, has earned agread
reputation, on accgunt of its many dedirable guaiities.

P Agents are desired in every County in the United
States and Canadas, not already occupied, to whom the
most ther:] terms known to the trade will be given, by
addrersing the Manufacturers,

THE DAVIS SEWING MACHINE COMPANY,
of Watertown, N.Y.

A DRACL

40 CORTLAMBT.ST. -

ANTED.—A responsible dealer in every

town in the United States, to sell ““The Tanite
Co0.'8" Emery Wheels and Emery Grinders. Extra in-
dueements from Mav 18t. Send for terms to “THE TAN-
ITE CO." Stroudsburg, Pa.

THOMSON’S PATENT

ROA D STEAMER.

r l IIE only locomotive that will haul heavily

loaded trains on ordinary Anierican roads. Saves %)

per eent over horses, and does not injure theroads. Also
adapted fer plowing by direct traction,

Can be seen in op.ration near New York., Open for

competition with any other Road Eagine.

Fer full particulars, address the Sole Manufacturer In
D. . WILLIAMSON,

P.0.Box 1809, or 32 Broadway, New York city.

ERFECTION OF SPEED ON WATER

WHELLS secured by the Hydraulic Rotary Governor.
turn, after testing, if you cain afford to rua without it.
Address J. S. ROGERS, 7'r., 18 John s8t., Boston.

D»UERK'S WATCHMAN'S TIME DE-
) TECTOR.—Important for all large Corporations
and -Manufacturing concerns—capable of controlling
with the utmost accuracy the motion of a watchman or
gat.rolman. a8 the same_ reaches dlﬁejerﬁt slti%tloun of hix

America,

eat. Send for a Circular, . E. s
P. @. Box 1,057 Baston, Mass.
N. B.—This detector 13 Covered by two U. S. Patents.

Parties using or seiling these lustruments without autho-
rity irrom me will be dealt with according to law,

STEEL CASTINGS

O PATTERN; tensile strength equal to
wrouizht iron: will rivet over, bend, or case harden.
Heavy work at low prices. PHILIP 8. JUST' ICE
14 North 5th st., Phila.; 42 Clff st., New York.

ENT, GOODNOW & CO,,
Boston, Mass., Publishers of “* PATENT STATL,
sell Patent 1ights andﬁoods of all kinds. Orders solicit
AGENTS WANTED.

?Ek":i?_"‘.%end stamp for copy.
\Y ANTED.—Gun and Cartridge Machinery

of all k(nd% new or Senonduhﬁn . Address
INCHESTEY REPEATIN® ARMS COMPANY,
New Haven Conn.

The New Wilson Under-Feed.
} THE BEST & CHEAPEST
: FIRST CLASS SHUTTLE
SEWING MACHINE
IN THE WORLD.
. Warranted for five years,
2and the warranty ind: m-
nified by & capital of half
3a millicn of doliara.
=SAGENTS WANTED
Ain unoccupied territory.
wFor particulars address

= Wilson Sewing MachineCo,
oCleveland, 0.; $t, Louis,
& Mo. ;s Providence, R.1.;
a Philadelphia. Pa.; Bos:
- ton,Mass.; Pittsburg,Pa.
Louisville, Ky.; Cincinnati,0.; Indlanapolls, Ind_;
Memphis,Tenn.: Chicago, NIl.; Milwaukee, Wis.;
Toledo.0.; Albany,N.Y.; st. baul, Minn.; Rich.
mond.Va.; Montgomery,Ala.; New Orleans, La.;
Galveston & Houston,Tex.; San Francisco, Cal.; o
No. 707 BROADWAY, NEW YORK

A sure preveltive Of gud curcior hot Journals. o4
Hastentlimes thelubrlcating;;ualityofnnyon.
1T I 4000° ¥.,50° below zero, aclds or gases do not
o et or change {ts wonderful, unique natnre,
Formson bearin
ad smoothness, which economizes power
0 ct.j reduces friction to aminimum, and prevents
fheat, wear, strain, and reqairs of machinery
Send for envelope eample and eirexlar to

surfacesa Eﬂ az¢ oTanequal- |

per

INCINNATI BRASS WORKS. — Engi-
/ neers ancdSteam Fitters’ Rrasy Work, Best Quality
at very Low 1'rices, ¥. LUNKENHEIMER,Prop'r.

needfal in Magpine or Railroad Repafr Shops. 126 and
128 Chamber st.. New York.

Sturtevant Blowers.
THESE are in every particular the best and

most perfect Blower ever made. A full assortment
of every size on hand, resdy to dellver.
ddress GEORGE PLACE & CO.,
126 apd 128 Chamber st.. New York.

L. &J. W, FEUCHTWANGER, 55 Ce-
dar st., 'New York, Chemists, Importing
and Manutfacturing., Silicates of Soda
and Potash, Soluble Glassin all forms
Stee)l and Glass Makers?, Potters’® an
‘Enamelers’ Materlnls, Pure Metallic
Oxides and Metals, Hydrofluoric Acid,
All articles of th- best quality, and or-

ders promptly attended to. Publishers
of reatises on ‘¢ Soluble Glass,Y
¢“Gems,” and ‘‘Fermented Liquors.”
dURDON IRON WORKS.-—Manufacturers
of Pumping Engines tor Water Works, High & Low
ressure Engines, Portable Engines and ﬁollers, of all
kinds, Sugar Mills, Screw, Lever, Drop, & %Iﬁ{duullc
Pressés, Machinery'in general. HWBBARD & WHITTA-
KER,16 Frontst., Brooklyn.
NEW and 2d-HAND....
Scnd for Circular. CHA8.PLACE
9 & CO., 60 Vesey st., New York.
P. BLAISDELL & CO.,,
N ANUFACTURERS of the “BLAISDELL”
i PATENT DRILL PRESSES,wlth quick returnme-
tion, Agricultural Drille,Improved Engine Lathes, from
12 in, to B in. ewing, Planers, G ear Cutters, Bori n% Mills,
Hand Lathes, and o ther first-cl ass Machinists’ Te ols.
Jackson st., Worcester, Mass,
Agents! Read This!
E WILL PAY AGENTS A SALARY OF
$30 per week and expenses, or allow a large
commission, to sell our new and wonderful inventions.
ddress M. WAGNER & CO., Marshall, Mich.
OOD-WORKING ' MACHINERY GEN-
erally. Specialties, Wocdworth Planers and Rich -
ardson g Patent Improved Tenon Machines. Kos, 24 and
%6 Central, corner Union st., Worcester, Mass,
: WITHERBY RUGG, & RICHA RDSON.
EGAR, how made in 10 hours, without
dregs. Particnlars 10 ¢ts F.SaGR,Cromwell,Conn.
- . -
Tanite Emery Wheels
ND GRINDING MACHINES.
S. A. WOODS, General Agent.
Machilnery Degpot, 91 Liberty st., New York.
AILROAD MEN find all the latest railroad
news, desertptions and {llustrations of railroad im-
provements, also articles on rallroad management and
englneerin%\ﬁ] practical railroad mep, in the RAILKOAD
GAZETTE roadway, New York, and 112 Madison st.,
Chicago. Fourdollars aycar; ten coples for $35; 40 copies
for $120. Sent with Engincering, the great English jour-
nal, for one year, 13-
A MONTH! EMPLOYMENT
EXTRA INDUCEMENTS!
A premium HowsE and WaicoXN for Agenta. We deslre
to employ agents for a term of seven years, to sell the
Buckeye 820,00 Shuttle Sewing Machine. Tt makes a
stitch ‘alike on boih sides, and i the best low-priced
Heeneed machine in the world, W. A, HENDERSON &
C0., Cleveland. Ohlo, or 8t. Louis. Mo,
B’- ACHINIST® TOOLS, at greatly reduced
prices. Alsg, some Woodworth Planers and Sec

E. & R. J. GOTLD, snecessors to Gould

LLCOT'I'S LATHES, for Broom, Hoe, and
Rake Handles, 1or 8ale b
L. W.'POND, % Liberty st. New York.

ond-nand Tools. $7to 113 R.R. ave., Newark, N. J,
Msnninu Co

= TO $250 PER MONTH, every-

L] ¢} where, male and female, to introduce the
GENVINE TMPROVED COMMON-3ENSE FAMI-
=1 LY SEWING MACHINE, ThisMachine wtll stitch,
hem,fell, tuck, quilt,cord,bind,brald andembroider

"‘d in a most superlor mauner, P’rlce, un]%vms. Fuliy
warranted for five years. e will pay

BIIs,

Heensed an
£1,000 for any machine that will sew a siTonger,

more beautiful, or more elastic geam than curs. T

makes the * Elastic Lock Biitch,” Every second
stitch can be cut, and still the cloth cannot be prlled
apart without tearlng it. We pay Agents from £75
10 $250 per month and expenses, or a comimission
from which that amount can be made., Address

Boston, M Pittebing, Sac: Bt Louts, b
oaton, Mass. ¢ ghtirgh, Pa. ; 8. Louis, Mo.
B O ivage, Til. e '

NORWALK IRON WORKS,

OLE PROPRIETORS and Makers of the
N) Norwsalk Eizincand Earle Steam Pump, Stationa-
rv and Portsb 1Engines, Dircct Acting and Balance
Wheel Bteas P amps, Air 8nd Vacuum Pumnps.
$a.esroom, 138 Center street, New Xork.,

nted—

© 1871 SCIENTIFIC AMERICAN, INC.

IMPORTANT

0 MACHINISTS,—The Best Metal for all
Machine Useg I8 the MARTIN BTEEL, made by

Tag NEw JERSEY STEEL AND IBON Co., Trenton, N. J.
This steel s made by an entlrely different process from
any ther, and is tougher than wronght iron, Itcan be
tufned without annes, ing, being entirely free from hard
spots. Every one who useg it prononnces it just what
they have long wanted, for a mulilitude of nsea, such as
Crank Ping, Lathe Sptnd]as and Screws, Cotton Machine-
ry Rollers, Saw and Fan Spindles, ete., ete. Alao,g}ar-
ks cularlﬁ adapted for Firebox Plates, Priceilow. 'Send
for further information, or a sample, stating use to which

ik I to be applied.
Machinery.

0 I IS’
oTIS, BROS, & CO.
. NEW YORE.

No. 348 BROADWAY W Y
P I } B{ —For Description, Price
e Lists etc., of the Best Centrifa-
al Pump ever Invented, with Overwhelmlng Testimony
1 its favor, send for new illustrated pamphle %0 %p.) to
Messrs. HEALD, SISCO & CO. Baldwinsville, N. Y.

LI = wmeaee
i BEAMS &GIRDERS .

’l‘un Unon trou salils, £utsvurgh, Pa. ‘lhe

attention of En ineers and Architects is called to
our improved Wrought-iron Beams and Girders (patent-
ed), in wiilch the compound welde between the stem and
Hanges, which have proved so obllectlona'hle in the old
mode of manufacturing, are entlrely avoided, wearepre-
pared to furnish all sizes,at terms as favorabie ascal be
obtained elsewhere. For cCeseriptive lithograph address
Carnegie, Kleman & Co.,Union Iron Mills. Pltteburgh, Pa

WOODBURY'’S PATENT

Planz'ng and Matching

and Moldlug Machi ,Gray & Wood’s Planers,Self-ofling
Saw Arbors, and other wood working machluery.
S. A. WeeDs, gﬂll,lbcny street, N, Y. ¢
67 Sudbury street, ‘Boston

SAFETY HOISTING

Send for Circnlars.

ICHARDSON, MERIAM & CO.,

Manufacturers ot the latest improved Patent Dan-
iels’ and Woodworth Plnnln% Machines, Matching, Sash,
and molding, Tenoning, Mort Siﬁg' Boring, Shapng, Ver-
tical, and Circnlar Re-sawing Machines, Saw lemlg Saw
Ardors, Scroll S8aws, Rafilway, Cut.off, and Rip-saw Ma-
chlnes, Spoke and Wood urmi\f Lathes, and various
other kinds of Wood- workin achinery, Catalognes
and price ists sent on ap}lJ)lr:a lon. Manufactory, Wor-
cester, Mass. Warehouse, 107 Libertyst. New York. 171

BCIENTIFIO
14 tf

The Oldest and Newest. All others.
confnse the public. We do not boast
tiful psxcampblet free. GEO. TALLCOT

N
Niagara Steam Puwinp.
UDELS, PATTERNS, EXPERIMENTAL,
aud 582 Water st., near Jefferson. Refer (o
! sell the celebrated HOME SHUTTLE SEWING
| MACHINE.
¢ The best snd cheaapest Family Sewing Machine
& CO.,
Boston, Mass. ; Pittsburgh, Pa. ; Chicago, 111., or
Notseiess, Frictien Grooved, Portable, and
moke=-burning Safety Boilers.
1
Centrifugal Pumps, 100 to 100,00

7
Reynolds
TURBINE WATER WHEELS.
only imitations of each other in
thdr strife after complications to
but quictly cxcel themall in sta unch
relfable, eco nomical power.  Beau
Liberty st., New York.
Gearing, Shafting.
CHAS. B. HARDICK,
Adams st., Brooklyn,N. Y.
i\ and other machinerﬁ Models for the Pateni Office,
bullt to order by HOLSEE MACHINE Nos, 528, 530,
AMERICAN office.
TANTED—AGENTS,$20 PER DAY, TO
. Has the under-feed,makesthe “iock
¢ gtited’ alike on both sides, and is fully licensed.
in the market. Address
JOHNSON, CLARK
St. Louls. Mo
,
Andrew’s Patents.
Warehouse Holsters,
riction or Geared Mining & Quarry Holsters,
Oscillatingy Engines, Double and Singie, 1.2
-Horse power. .
allons
Efrd“mm , Best Fumpr in the d
ud, Sand, Gravel,

orid, pass
ozl, Grain, etc., with-
out injur;

Ul Light, Simple, Durable, and & ical.
gsndfﬁréircufar’s nrable, an conomica

WM. D. ANDREWS & BRO.,
414 Water sireet, New York.

FRAGRANT SAPOLIENE

LEANS KID GLOVES, and all kinds of

J Cloths and Clothing; removes Paint, Grease, Tar,

etc., INSTANI'LY, without the least inju&v to the fines{
o

fabric. Sold bx Druﬁg‘sts and Fancy Goods Dealers.
SAPOL E CO., 33 Barclay street, Ncw

01
FRAGRANT
York ; 46 La Salle street, Chicago.

JORTABLE STEAM ENGINES, COMBIN

ingthe maximum of effleicney, durability and econ.

uvmy, with the minimum of welghtand price. Th?' are

widely and tavorably known, more than 900 befig in

use. A} warranted satisfactory or no sale. Descriptive
circulars sent en applica tion.

J. C. ADLEY &

46, Cortlandt st., New York.

rfMHE WOODWARD STEAM-PUMP MAN
UFACTURING COMPANY, Mannfacturers of the
woodward Pat. Improved Safety Stcam Pump and Fire
Englne, Steam, Water, and Gas }ittings of all kinds. Also
Dealers in Wrouqm-lron Pipe, Boiler Tubes,etc. Hotels
Churches, Factories, & Public !Bulldm%s heatcd by Steam,
Low Pressure. Woodward Building, %6 and 78 Center st.
cor, of Worth st. (formerly of77 Beekman st., N. Y. A,
%?rtiee are heleby cantioned against infringing the Pat,
ght of theabovePnmp. G. M. WOODWARD, Pres't.

I NRIVALLED Hand Saw Mill, Seif-feed-

fng, with ease. ng 3-in. Jumber; guaranteed do
work of $ men., The only hand saw machine known, does
as represeited. Thoneands in use. Send for circular,

. H. HOAG. Sole Manufacturer. 214 Pearl st. N. Y

HINGLE AND HEADING MACHINE—

Law's Patent with Trevor & Co.’s Improvements.

The Simplest and Best in use. Also, Shingle, Heading

and Stave Jointers,qu[:nllzers Heading Turners,Planers
etc, Address REVOR & CO.,Lockport, N. Y.

ATHE CHUCKS—HORTON’S PATENT

4 from 4 to:36inehes. Also for car wbeels. Address
€. HORTON & SON. Windror Loecks Conn.

‘ ‘ 7 ATCH freeand $30a day sure,no humbug.
Address,withstamp,LaTTA & Co ,Plttsbureh,Pa.

P ATENT RIG®HTS and PATENTED ARTI-
. CLES sold on commission. Agents wanted. Sev-
eral first-ctass Inventions for sale.

MOODY & CO.. 7 Murray st.,, New York city.

ress
CO., Lawrenee, Mass.

OWARD’S IMPROVED ADJUSTABLE
MITER MACHINES. Agents wanted. Whol -
sale Picture Frame and Woodworking Machinery dealers
please apply,. HOWARD MANUFACTURING Co.,
Belfast, Maine.

q ILICATE OF SODA, IN ITS VARIOUS
\_ forms, manufactured as aspeclaity, by Philadelphia
Quartz Co., 183 South 2dst. Philadelphla Pa.
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Adrertisenents,

Advertisemants will be admitted on thispage at therateqf
$1°00 per kne for each insertion. Engravings may
head advertisements atthe same rate per line, dY Mmeas-
‘urement. as the letler-press.

Baxter's ?onahle Steam  Brgine.

READ THIS.
WEST Mmgmm COkNN., May 23,1871
gere. RUSSELL & SPRER, New York:

M’f‘he 5 H. P. Baxter Engine that l]purchased of you five
months ago is running beautifully. It is driving one
Planer, two Engine Lat%ee, one Milling Machine, one Up-
right Dritl Press, three Hand Lathes. one Buffing Lathe
one Emery Wheel, all on the floor with the Engine, au
two Prinilng Presses on the floor below. It consumes
about one tun of coal a month. I have aboyl4 years old
to look after the Engine and do other work.” It reduires
but little of his time to look after the Engine. Iam con-
fident it would drive double the amountof machincry
that it s now driving. I believe it to be the best porta-

iu the country.
able EnglneRlelspcclml]y gours, E. B. BEACH.

We have on hand, ready for dellvery, 2, 8,5, and 1 H.
Powers. Over 7 of these Engines are now running, and
it i8 conceded that they are the SIMPLEST, SAFEST, MOST
ECONOMICAL, and BEST SMALL POWER EN@INE IN THE

W(I‘)‘]x!);'%lrculnr and Price List, addrces
THE BAXTER STEAM ENGINE CO.,

18 Park Place, New York.
Between Broadway and Church street.

JAMES W. QUEEN & CO,

., Philadelphia
924 Chestnut st saa Broadway, New York.

Opticians, Mathematical and_ Philosophical

Instrument Makers, and Importers,
Opera Glasses, Drawing In-

Spectacles, Microscopes,
atrlizments. ’fransns, Levels, Tape Measures, Thermome-
tcrs, Barometers, Magic Lanteras, etc., etc.
Manuals, as follows,8ent for 10 cents each :
Part 1st, Mathowatical Instrunents............ 155 pages.

e 94, Optical Ingtruments
¢ 3d, MIEJA ic emsterns and Btereopticons...
4th, Phlﬁ}s phical Instruments.......... e

“ANTED.—A man qualified to conduct a

geries of SOUNDINGS and BORINGS, to deter-

mine the character of foundationsfor bridges and other

works in and slong the Harlem River, In water and on
land. Unexceptionuble references will bg requlred.

Appl{], between the hours of 2 and 5 o’clock P. M., at

Broad to
Room No. 1, 265 rOW;IV.B;{_ GRANT, Chief Engineer.

%

w®| o«
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Woounds, and ail iui:s-

ders of the Skin. Recommended by Physicians.
Sol)d g; :l'i Drug:iviats, at 25cts. JOHN F. HhNi%Y. sSole
Proprietor, 8 Ccllege Place, New York.

HOW, WHEN, ai WHERE
ADVERTISE.

SEE THE ADVERTISER'S GAZETTE,
BOOK OF ONE HUNDRED PAGES,

ew edition JusT otm), contalns Lists

{)srs}lelg S::ggg!rylgiwsmmns Dally, Weekly, Religious,

Agricultural, Local, and Political’ aiso, MAGAZINES,

and all Perlodicals devoted to class interests; also, estl-
win

mates sho'EOSr 0¥ ADVERTISING,

-and blnts, incidents, and instructions gathered from the
Experience of Successful Advertisers,

Malled to any address FOR 25 CENTS.

Address

GEO. P. ROWELL & CO.,

Advertislng Agents, Publishers, and Dealers
in All Kinds of Printers’ Materials,

NO. 41 PARK ROW, NEW YORK,
LeCOUNT'S PATENT

"~ LatheDogs &Clamps,

Of both Iron and Steel.
1,eCount’s Patent
EXPANDING MANDREL,
Fornseinthe Lathe.
Send forlatest Circnlar.
. W. LeCOUNT:
South Nerwalk, 6onn.

NUKLS Cuts, Burns,

Srientific

Qmevician,

TS | Safest { OIL HOUSE |
=y A D OnsPrart’
— & i BGSt. EIITO 1871 |

Send for Circular, 108 Fulton st., New York.

EO. W. READ & CO,,
MANUFACTURERS AND IMPORTERS,

VENEERS,

FANCY WOODS & BOARDS,

Havein store the finest assortment ever seen, particularly
FRENCH V¥YEERS, HUNGARIAN ASH,ETC.,

to which they It \itethe particular attent{onof the trade.
Send for catalogue and price list.
For E, one of the best and largest VENEER CUT-
TING MACHINES o the country.
0 and 172 Centre st.
Factory, 186 to 200 Lcwls st.

L. L. SMITH & CO.,

Nickel Platers,

6 HOWARD ST., New York,
Between Elm and Centre.

OLD ROLLED

SHAFTING.

‘The gact that this Siiatting nas 75 per cent grcater
strength, a finerfinrsh, and is truer to sag%. than ang other
in uec, renders it undonbtedly the most economical. We
are also the sole manufaetorers of the CELEBRATED COL-
LIxS PaT. CoUPLING, and furnish Pulleys, Han ers, etc.,
of the most approved styles. Price Lists mailged on ap-
plication to JONES & LAUGHLINS,

8®~ Stocks ot this S]lgorzivnbelr strteet, Pmasl}urgh, an'b

N )t afting in store and tor sale
FULLER, LANA & FITZ, Boston, Mass. v
GEO. PLAC @ CO.. 126 Chambers street, N. Y.

From 4t0 500 horse power
including Corliss Engines, Slide
Valve Statlonary Engines, Por-
able En%‘ines, & Also. Giren.
lar Saw Milla, Shafting, Pulleys,
etc. Wheat and Corné.rMillB. C¥r-
cular Saws, etc.

Seud or Price List.
WO0OD & MANN
Steam Engine Company,
WORKS—UTICA, N.Y.

PriNcipaL OFFICE—42 Cortlandt st.,, New York.

UNION

Spoke Works.

POKES, RIMS, AND PLOW HANDLES.
JAll goods warranted seasoned, and of thc best
quality. . IS & SQ
Southwest cor. of Leovard andOtter sts., Phﬁadelpmn.

o : At e f
e 4
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[JuNE 10, 1871.

Harrison Safety Boiler.

Has been in practical use for than ten years.

25,000 HORSE POWER IN USE.

INTERNATIONAL MEDAL, LONDON, 1362,
AMERICAN INSTITTTE MEDAL, 1869,

SEND FOR CIRCULARS TO
HARRISON BOILER WORKS
Philadelphia, Pa,

S ';\\M\ i . Weston’s Patent Differential
- S $e2% PULLEY BLOCKS.
S i b 4 75,000 inuse. Address
e S Seennas HARRISON BOILER WORKS
R Philadelphia,
L or JOHYN A. COLEMAN, Azent

S
R
X "

An Im, mrﬂa‘nf Fact.
MARVIN & CO.’S

SPHERICAL SAFES

Have never been Robbed.

Hundreds arein use by Banks, Bankers, and Merchants.
roadway, New York.
™1 Chestout st., P hiladejphia.
108 Bank st., Cleveland.
93 Maln 8t., Buitalo.

American Saw Co., Manufacturers of

‘Warehouses,

And Pertorsted Circtlar and L0Dg Saws.  Alse Bohd
8aws o1 all kinds. No, 1 Ferry st., cor. Gold street,
New York. . Branch Office for Paclfic Coast, No. 606
Front streef, San Franelsco,Cal.

UILDING PAPER

OF THREE GRADES.

TARRED SHEATHING,
For outside ot Studding, under Clapboards.
A non-conductor of cold, heat, and dampness,
PREPARED PLASTERINGBOARD,
a cheap and perfect substitute for lat and
plaster; makes asmooth, warm, and substan-
tial w .I, at less than half the neual cost.
DOUVBLE THICK ROOFING
and Quartz Cement, make a_good w aer and
fire-proof roof, for less than $3.50 per BqQuare,
Sample and Circulars sent free, »y
ROCK RIVER PAPER CO.,
Chicago; or

E. HALE
% & 21 FranWfort street, N. Y.

B.

110 BioAdpwAY, New York,
" or 139 FEPERAL ST., Boston, Maes.

F T. V. Carpenter, Advertising Agent. Addres
hereafter, Box 778, New York city.

Swain Turbine.
“Our Low-Water Wheel from thisor”

ILLDOTENPERCENTMORE WORK
on small streams,1n a dry season,than any wheel
ever invented. Gave the best results, in every respect, at
the Lowell Tests,
[or Repart of tests at Lowell, with Diagrams and Ta-
ple8 of Power, address

THE SWAIN TURBINE CO,,
North Chelmsford, Mass.

= {} A LINE foran advertisement in

e[ . Q Kellogg's Ingide TrackList of 25 Weat-
ern Country Newspapers, Best and cheu}[)‘est mediun o1
its kindin fhe world, Address A. N. KELLOGG,

110 and 112 Madison st., Chicago.

Patent Vertical Portable Engine.

Our guarantee is—more

steamn, less fuel, stronger in rann-
ving, safer to run, less friction
nd mere durable, than apy Ol
Style Portable, with Engine on
E 1oiler, of same dimensions. Our
Saw Mills are strong and weil
made--Lever Head Biocks, with
Patent Roller set; quick setting,
and correct wien sawinﬁ. Stationary Engines and Bolf
ers, Address GRIFFITH & WEDGE, Zanesville, Ohio,

s wre,

"ANTED.—A res‘?onsi‘b]e dealer in every

town in_the United States, to sell ‘“ The Tanite

Co.’8* Emery Wheels and Emery Grinders. Extra in-

ducements from May Ist. Send for terms to‘* THE TAN
ITE Co., Stroudsburg, Pa.

%250 A MONTH easily made with Stencil
e

) and Key-Check Dies. Secaore Circular and
Samples, FREE. S. M. SPENCER, Brattieboro, Vt.

37 = A MONTH—Horse and outfit fur-
O nished. Address NOVELTY CO., Saco, Me.

IRON STEAMSHIP BUILDERS.

NEAFIE & LEVY,

PENN WORKS

N =, »
MARINE ERGINF, OB SRS, dre,

T Vertical & Horizontal
w CORN MILLS.

40-inch grinds 30 bus. per hour,
. sud 20-in. 15. Price § an%&lw.
¥ EDWARD HARRISON,
New Haven, Conn.

WIRE ROPLE.

JOHN A. ROEBLING’S SONS,

MANUFACTDORERS, TRENTON, N. J.

OR Inclined Planes, Standing Ship Ri%gi ng,

. Bridges, Ferries, Stays, or Guyson Derricks & Cranes,
Tiller Ropes, Sash Cords_of Copper and Iron, Lighini

Conductors of Coppei. Bpecial attention given to hofst-

ing rope of all kinda ror Mines and Elevators. Apply for

circular, givl¥ price and other {nformation. geng for

amphlet on Transmission of Power by Wire Ropes.

arge stock constantly on hand at New York Warehouse,

No. 117 Liberty street.

WORCESTER

Free Institute.

HIS INSTITUTION offers theoretical and

practical instrnction in
Mechanics, Civil Engineering, Chemistry,
Architecture and Designing.

Every student devotes teu hours a week, and thc month
of July, to practice in the line of his chosen profession.

Address C. 0. THOMPSON,
Worcester, Mass.

ELEGRAPH INSTRUMENT for Learners.

Something new. Instructions and_Alphabet with

each instrumen$. No teacher required. Price from §7.00

t6$15.00. Sent C. O. D. Also. Galvanic Batteries, all

kinde and prices. Address M. A. BUELL, Dealerin Tel-
.egraph Supplies, 26 Waring Block, Cleveland, Ohio.

THE AMES IRON
WORKS.—Portable En-
ines, 8to 40 H.P:; Circu-
arsawMlly, Vertlcal and
Horizontal StationaryEn-
nes and Boilers., Holst-
;%F Engines, Burr Mills,
ood and Iron Work ng
Tools. Send for valuable
informationto
EDW'’D P. HAMPSON,
38 Cortlandt st.,
New York.

BOON TO SUFFERING HUMANITY.—

The AMERICAN FANNING MACHINE, patented May

. 1871.. This machine canbeattached to beds, sofas, desks,
chairs, etc. The Inventor wishes to sell the Patent Right.
Address, for particulars, B. D. S,, P. 0. Box 5910, NewY ork.

GENTS WANTED! LARGE PROFITS!

LARGE SALES! Every family will buy. - Sample
y mail for 50 cents, or circular for 3 centstamp. LFpK
Co., Box 248, Salem, Ohio.

AND SAW MILL.—Do work of 3 men.
Rip 8-inch lumber with ease. Thousandsin use.,

Agents wanted everywhere. WM. H. HO AG,
2 Cortlan dt €., New York.

s0EMare  Union Stone Co.,

b Patentees and Manufacturers of

d ARTIFICIAL STONE &

EMERY WHEELS

¥ and Artificial Stoneand EmeryWheel

¢ Machinery and Tools. Scnd for circu-

lar. %2 Pemberton Square
BUSTON, MASS,

THE
Allen Engine Works.

f'ourth avcnue and i3Uth and 181st 8ts, New York city
Manufacturers ot

Porter’s Governor,

The Allen Boiler, and

Stapdard Stralght Edges, Surface Plates, and

Angle Plates.

Four first preminme were awarded to us at the Fa.r ¢f
the Amerlca% Institute, 1870. e

Send for our {liuatrated circular.

WATER-PROOF-

BUILDING PAPER

[ T.u? for Roofing, Sheatbing, Cellings, Oil-cioths
hoe St ﬁ“enlngs, Tags, Trunks, Cartridges, Blasting
Pass-book Covers, Graln and Fli)qqlx",“Binfi efc., for sale by
. B.
Paper Warehouse, 59 Duanest. New York.

POWER PLEDGED
Equal to tauy Overshot, with
N.F.BURNHAM’S
NEW TURBINE
WATER WHEEL.

Illustrated Descriptive Pamphlet

and Price List sent free, b%
F. BUR HAM,York,Pa.

EST PORTLAND CEMENT, for manu-
facturing artiflelal stone.
L. JAFFE, 1188 Broadway.

)

o U il
)

United Nickel Co.,

I?XCLUSIVE OWNERSof Dr.Isaac Adams’,
Jr., Patents for Electro-Plating with Nickel, having
removed their business office to Boston, all applicants for
License,or others havllg buainess w ith the Company, wil
address GEO. D. ALLEN, TREASURER,
No. 24 Kilby st., Boston. Mass,

RUMPFF & LUTZ,

MPORTERS and Manufacturers of Aniline
Colors and Dyestuffs, Colors for Paperhangers and
Stainers. Reliable recipes for Dyeing and Printing on
Siik. Wool, and Cotton‘ All new improvements in the
art of Dyeing, andnew Colore are transmitted to us by
ounrfriends in E\lrtpe, a8 soon as they appear.
42 Beaver street, New York,

Working Models

Ané Experimental Machlnala' Metal, or Wood, made to
order, by J. F. WERNER 52 Center st. N.Y.

THE
Tanite Eme y Wheel.

% 1 A DAY FOR ALL with Stencil Tools.
N

Address A. E. GRAHAM, Springfield, Vt.
WANTED.—A good workman atsash doors
A

and mouidings can have a permanent Job with
LINGTON MANUFACTURING CO., Arlington, Vt.

RITANNIA IRON WORKS, Bedford, Eng-
land, Londor: office, 4 Cheapside, Manufacturers ot
team Plowing and Cultivating Machinery, Howard's
Patent Safety Boilers and Agricultural Implements.
Messrs. Howard, Proprietors of above works, havinghad
numero us a pplications and {nguiries respecting their va-
rious patents for impreved Agricultural Implcments and
Steam Generators, have Interested Mr. JOuN EVERITT, of
New York, in the American branch of their interests, to
whom all applications for American Agencies, Royalties
or Rights, can be made. Address, 168 Fulton st.,, N. Y.

L. W.Pond-~--New Tools.

EXTRA HEAVY AND IMPROVED PATTERNS.
ATHES, PLANERS, DRILLS, of all sizes-

Vertical Boring Mills, ten feet swing, and under-
ling Machines, Gear and Bolt Cutters; Hand Punches
and ~hears fer fron.
Oft ce and Warerooms, 98 Liberty st.,New York; Works
at Wercester, Mass.
A. C. STEBBINS New York Agent.

Does not G aze, Gum, Heat, or 8mell. Address
THE TANITE CO

Strondsburg,'Monroe Co., Pa.
8. & J. GEAR & CO., Boston, furnish

e every dercription of Wood and Iron Workin,
{achinery and Supplies. The best in use, regardless o
maker, at lowest poesible rates.

© ~ SCHLENKER'S 5ATE?\7‘IT\"‘E%

BoLT CUTTER

NEw [INVENTION. ADDRES';.S.‘-

EST DAMPER REGULATOR
for Stesm Boller. Send for Circulars.

Agents Wanted. MURRILL & KEIZER, Baltimore,Md.
Mill Work.

HEAVY CASTINGS sieenecs

Steam Engine Builders & Fonnders, New Haven, Conn.

For Forglu‘ah and
13

EW AND SECONDHAND IRON PLAN-
ERS, LATHES, DRILLS, ete., for salelow. Send
. JAMES & co

for Circular. W.A.J oy
195 Lake #t.,, Chicago.
B' DERS and all who contemplate
- bullding, supplied with fuil de-

scription of “Village Builder’' free. Address A.J. BICK-
NELL & CO., Publishers, 2 Warren st., New York.

l AILROAD MEN, who hope for promotion,
readthe RAILROAD GAZETTR, published ati2Broad-

way, New Yerk, and 112 Madison st., Chicago. Sample
numbers 10 cts.

PERM OIL, strictly pure, for SEWING
MACHIN Sandfine Machinery,inbottles, cans, bar-
rels. and casks. W.F. NYE New Bedford, Mase.

RON PLANERS, ENGINE LATHES,

Drills, and other Machinists' Tools, of spperior qual-

ily, on hand, and ﬂnishirig. For sale low, or Descrip-

tton and Price address NEW HAVEN MANUFACTUR-
IN New Haven Conn.

ODD & RAFFERTY, Manufacturers of

‘Steam Engines, Boilers, Flax, Hemp, Tow Bagging,
Rope and Oakum Machinery. Steam Pumps and Govera-
ors alwaysonhand. Also Agentsforthe New Haven Man-
uwfacturing Co.’s Macbinists’ Tools. We invite eepe-
cial attention to our new,imuroved, Peatst.le Steam En-
gines. Werarooms  Barclsyet.; We.ke ES erson,N.d.

© 1871 SCIENTIFIC AMERICAN, INC.

AT. SOLID EMERY WHEELS AND OIL
STONES, tor Brass andIron Work,Saw Milis, and
Edge Tools. NorthamotonEmery Wheel Co. Leeds,Masss,

l I UMBUG SQUELCHER,exposing all swin-
dies and humbugs, by mail or otherwise. hy the
author of the famous book, *‘Rogiues and Roguerfes ot
New York.” Samples free by mail, on receipt of only 10
cents, by JESSE HANEY & CO., 119Nassau st., N.Y.

IRCUS FREE!—Any boy can teach his

/. pets amusing and wonderfunl tricks by Haney’s Art
ot Training Animals. Tells all secrets of the profession,
and explaine all feats ever cxhibited. 210 pages, 60 en-

gravings, only 5 cents of booksellers or
JESSE HAN Y & CO., 119 Nasgeau st., N.Y.

SHORT HAND, 150y ordeper min-

Send stamp for Cireular. Prof. Gray, P.0.Box 4847, N.Y.

Portable & Stati?nary
Steam Engines

sABND HOISTING ENGINES. A good ar
€

tiele at low prices. Every machine warranted
nd for descriptive Price List.
H. B, BIGELOW & CO.,

New Haven, Conn.

FOOT LATHES,

And all kinde of amall Tools. Illustrated catalogue free,
GOODNOW & WIGHTMAN, 23 Cornhill, Boston, Mases,

Gear’sVariety Molding

Machine ie thebest in the world. Send for Circular.
NN J. Gear & Co., Boston, Mass.
3%~ CAUTION.—It i8 an infringement to use the N. Y.
V. M achine any where except in New Yers. TakeNotics.

We mean business.
per month puaran-

$100 tO $250 leed. Sure pay. Wages

pald weekly toAgents everywhere, selllng our Parent Sil-
ver Mol White Wire Cleches Line. Business permanent. For
full particnlars address GIRARD WIRE MiLLs, Phila, Pa.

r I ‘HE “ Scientific American” is grinted with
CHAS. ENEU JOHNSON & CO." . Tenth and
Lombard sts. Philadeiphia aad Gold st. New York.





