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Improved Woodworth Planing Machine.

The Woodworth planer for nearly forty years has been
known and used in this country, and has made a name for
itself in others. The Woodworth planer occupies the fore-
most rank among the many labor-saving machines produced
by the inventors of the last half century. From the experi-

in the operation of the planing machine.

The most import- | planers. For descriptive circulars, address John B. Schenck &

ant improvement, however, is the arrangement by which the | Son, Matteawan, N. Y.

matching guides and matching head are adjustable across the
machine, all being moved by one crank, or the shank of the
matcher hanger screw shown in the engraving ; the guides
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FIachine for WDigging Potatoes,
T he harvesting of that most valuable and popular escule

being moved by the horizontal shaft, which, by means of the! the potato, is a labor so monotonous and exhausting, that

THE IMPROVED SCHENCK-WOODWORTH PLANER.

ence and skill it has developed, have sprung the molding
and tenoning machines, so important among the labor-siying
machines used in the building art.

The Schenck Machine Works, founded in 1832, were the
first establishment which made the manufacturing of the
‘Woodworth planer a specialty. The senior of the present
proprietors, after an experience of many years in the construc-
tion of what has been so long
known as the “ Schenck-Wood-
worth planer,” has made many
valuable improvements in them,
for which letters patent have
been secured through the agen-
cy of the SCIENTIFIC AMERICAN.

The engraving represents their
extra No. 1 planer, with eight
feed rollers, and an under cutter,
so that it planes both sides and
matches both edges at one oper-
ation.

The improvements made by
Mr. Schenck are as follows: A
method of adjusting all the top
feed rollers simultaneously, pre-
serving their relative positions
by means of one crank, by a very
simple arrangement, requiring
only one screw on each side of the
machine; also adjusting the
facing cylinder and the pressure
bar onthe delivering side, as
well as the pressure roller on the
entering side of it simultaneous-
ly, precluding the possibility of
lowering the facing cylinder, so
as to come in contact with the
pressure bar and roller, or of
raising the bar and roller so as
to come in contact with the
knives on the facing cylinder,
thus rendering it perfectly safe
to adjust the machine so as to
receive stuff of any thickness de-

sired while in operation, with no
appreciable loss of time.

Another important improve-
ment consists in making the
lever which weights the intro-
ducing pressureroller adjustable, )
go that it may be placed (as it always should be) over the mid-
dle of the board being planed. This causes the roller to bear
evenly on the surface of the board, and prevents it from cant-
ing. This pressure roller is raised by, and with the introduc-
ing feed roller, always being one-eighth of an inch below it,
o that the board, in passing under it, raises it only the one-
eighth of an inch, whether much or little is to be planed off.
The advantages of this arrangement will be apparent to all

bevel gears, revolves the screw which carries, the end of the
long introducing guide, and simmltaneous  adjusts the
guides and matcher head, preserving their relative positions
to any desired point across the machine. By this improve-

ment, the whole length of the knives is used when narrow
stuff is being planed on a wide machine, effecting a great
saving of knives, also of time, as the change is made while

<

BAKER'S ROTARY POTATO DIGGER.

though no one objects to the root, when it appears on+6ab -
table, in whatever garb, digging pot<toes iw regarded as quite
another thing. So, a machine that will dig the bulb, and
gave human arms and human endurance the labor, must be
acceptable. Such is claimed, by the inventor,to be the ma-
chine which the engraving represents.

It is simply a carriage or frame supported on two driving
wheels, and is drawn by a
team of two horses, walking
on each side of the drill or row
of hills. Secured to the driv-
ing wheels, and revolving with
them, are two gears, engaging’
with two other gearson a front
shaft, carrying, at the center
of the frame, a bevel gear that
meshes with a similar gear on
a shaft in line with the draft
pole. This shaft turns in a
sleeve forming a portion of the
frame of the entire machine,
and carries, on itsrear end, a
cylindrically-shaped frame, the
rear of which is open, and the
sides of which are spirally-ar-
ranged tines, pointed and flar-
ing at the front end, and
strengthened by hoops or cyl-
indrical bands.

In operation this basket cyl-
inder revolves,by the draft of
the machine over the ground,
in a direction with the spiral in-
cline of the bars or tines. The
points of these enter the ground
to a depth sufficient to lift the
roots, this depth being gov-
erned by the downward in-
clination of the tines at their
forward or entering end. The
forward and rotating move-
ment of the arms of this cyl-
inder,combined with their spi-
ral arrangement, lifts the pota-
toes from their bed, sifts the
clinging soil from them, and
deposits them in a regularrow.
It does not dig the earth as do
some other machines intended

the machine is ranning, and with no loss of time. The ad-| for the same purpose, but it lifts the tubersgsifts them from

vantages of this improvement are apparent to every operator.
It is very simple and durable, and accomplishes the objects
for which it was designed, with great accuracy.

The Messrs. Schenck build a great variety of smaller
planers—some for surfacing only—but all combining the same
principles of simultaneous adjustment, which are the lead-
ing characteristics of the improved Schenck-Woodworth
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the earth, and leaves them clean on the surfaceof the ground,
without plowing. Beside this, it acts somcwhatas a plow,
cultivator, or harrow, disintegrating the clods, and leaving
the soil porous and open for a subsequent crop, or for the
action of the frost, preparatory to the next spring’s planting.
But this preparation of the soil is only secondary to the pri-
mary object of the device, which is to lift the potatoes and
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geparate them from the soil.
and not a soil digger.

Letters for information should be ad- dressed to the inventor
and patentee, T. Baker, Stillwater, Saratoga county, N. Y.

—_——-———————

It is intended as a potato digger

The Velocity of Insects’ Wings During Flight.

The Comptes Rendus contains ah interesting article, by E. J.
Marey, containing the results of an attempt to submit to strict
experiment the study of those motions which the eye cannot
follow, and the form of which cannot, under ordinary circum-
stances be discussed, on account of their extreme rapidity.
The points to be determined, and the questions to be an-
swered, were :

‘What is the frequency of the movements of insects’ wings ?
‘What are the different positions which the wing takes in the
different phases of each of its revolutions? By what mechan-
ism does the wing, taking the air for its fulcrum, produce the
locomotion of insects?

The resultsattained have a direct bearing upon the con-
struction of flying machines, and will be perused with inter-
est by aeronauts and those aspiring to be aeronauts.

Physiologists have attempted to determine the frequency of
the movements of the wing, from the sound produced by the
insect during flight. They have been compelled to admit
very high figures; six hundred vibrations a second, for the
common fly ; yet that number must be tripled in casesof very
rapid flight. Other insects must produce a far greater num-
ber of beats. Naturalists, nevertheless, have been little
agreed upon the cause which produces the sound we hear
during the flight of insects. Some authors think the sound
independent of the wing movements, produced by a special
humming apparatus; it is due, according to others, to the al-
ternate movements of the air, in escaping and entering the
tracheal tubes.

In face of these discordances, the author sought for a mode
of exhibiting, in an unmistakable manner, each of the beats
of the wing of an insect, and the graphic method answers
very well for determining their frequency. '

He grasped, with a fine pair of nippers, the hind part of the
abdomen of an insect, and when it sought to fly, directed one
of its wings in such a way, that it rubbed by its point against
the surface of a smoked cylinder, which revolved with a known
velocity.
away a little of the black of the smoke which covered the
cylinder, and left a trace of its passage. This experiment
gives a diagram exhibiting the varied forms that are periodi-
cally reproduced with the same characteristics, and, conse-
quently, correspond to one revolution of the wing. By means
of.a chrz)nographic diapason, the exact number of the revolu-
tions of the wing which are effected in a second were precise-
ly determined. That which he used, gave a graphic delinea-
tion of five hundred simple vibrations per second. ‘

A continual rubbing of the wing on the cylinder, presents
a resistance to this organ, which retards its frequency ; so in
order to have the nearest approach to the truth, those draw-
ings were selected in which the contact of the wing with the
cylinder was at a minimum, so that tlie diagrams were re-
duced to a series of points.

The frequency of the movements diminishes, also, when the
wing is loaded with'a little weight. It diminishes equally by
fatigue, and the action of cold. Everything occurs in this
case,as in the rhythmic movements of the muscular system in
different animals. Under equally favorable conditions for ob-
servation, the frequency of the beats which different species
of insects produce, brings before us curious results. The
numbers found for each second are as follows :

Common fly, 330 ; drone, 240 ; bee, 190 ; wasp, 110 ; hawk-
moth, 72 ; dragon fly, 28 ; cabbage butterfly, 9.

A more complete study of a great number of well-deter-
mined species would, doubtless, furnish much higher figures,
as the maximum frequency.

It should be added that the wing movements, in this sort of
captivity, on account of the greater resistance, will be reduced
in number. The above figures must, therefore, be below those
representing vibrations in a free flight.

The graphic method does not answer very well to deter-
mine the course of the wing at each of its revolutions. The
tracings which the point of the wing of an insect describes
in space are inscribed on the surface of an ideal sphere, which
has for its radius the length of the wing, and for its center the
point at which this organ is implanted in the thorax of the
insect. A spherical surface of this nature could only be tan-
gential at one point to the surface of the registering cylinder,
and every fuller contact risks deforming the drawing more
or less, in reproducing the curvature of the wing. To obtain
an exact notion of the course of the wing in space, Wheat-
stone’s optical method was employed. It is well known that

“this celebrated English physicist terminates vibrating rods
with bright metallic balls, whose gleam leaves upon the
retina pergistent impressions of the periodical movements
they execute.

By fixing with varnish a little piece of gold leaf to the end
of an insect’s wing, and placing the animal in a ray of sun-
light, a bright luminous image was obtained in the form of
the figure 8, which indicates the different points in space
jraversed at each revolution, by the gilt spot.

Among different sorts of insects the experiments almost
always met with the same form,

Resuming then the graphic method to verify this result, he
succeeded in obtaining successively portions of the drawing,
in some cases giving the upper loop of the 8, in others the
lower, and in others the double paint, where is the intersec-
tion of the two halves of the 8.

By way of further confirmation, he sought to register the

ontact of the wing with the cylinder, not only by its point,

The wing, at each of these revolutions, carried

but by its anterior margin. The theory anticipates that un-
der these conditions the figure 8 ought to disappear, and in
its place one should obtain a double contact of the wing with
the cylinder. One of these contacts took place at the instant
the upper loop of the 8 was formed, and at the point where
this loop presents its convexity to the cylinder. The other
contact took place where the lower loop was formed under
the same conditions.

The author concludes that this complex movement does not
result from a series of periodic muscular acts executed by the
insect,acts which would produce in one case a'simple oscillation
in a vertical direction, while in the horizontal direction, other
muscles would produce, at the same time, two oscillations.
Inreality, the insect only executes one movement of lowering
the wing, to which succeeds a movement of elevation, and if
in consequence of these two contrary movements, the wing
is not limited to oscillate in one plane, this results from the
resistance of the air, which imposes upon the wing a devia-
tion in each half of its course.

—_———— - ———————
Clocks and Clock Towers.

A correspondent of the London Building News writes to that
journal some suggestions, both with regard to the construc-
tion of clock dials and their illumination by night. He thinks
it possible to illuminate the hands alone by making them hol-
low : in fact, gas tubes with jets of gas close to each other
along their entire length, after the manner of lighting to be
seen in many places. There would  be no difficulty in intro-
ducing the gas into the hands, which would by this means be
seen a8 far asthe clock tower itself allowed. The figures
might be similarly illuminated if considered necessary, but
they arereally of very little use, the position of the hands
alone being a sufficient guide. It may be objected that in an
occasional high wind the light would be extinguished, but by
having one jet properly protected in the center, the flame
would immediately run along the hands, and relight them as
often as the light might be extinguished.

Then, with regard to the construction of the towers, there
can be no reason why they should all be after one pattern
simply to provide room for the weights. In a church or public
clock the weights attached to the striking portion of the ma-
chinery are (unlike those of domestic clocks) always the heav-
iest and the most difficult to provide for, but it is practicable
to.do away with them altogether by substituting an electro-
magnet in their place. Electric batteries can now be made
so constant and so comparatively inexpensive that the cost
would not be so much as the payment for winding often
amounts to. The smallest clock in the basement of the tower,
or, indeed, in any part of the building, could be made to send
the requisite cgrrents both for the “ going” and the “striking”
parts of the machine. Unsteadiness of the tower would not at
all interfere with the performance of the clock.

The suggestion of an oval dial, mooted in a previous issue,
is, he thinks, hardly advisable, seeing that it would in effect
reduce the diameter of the dial to that of its shorter axis, and
as size is tantamount to visibility, the aim is generally to ob-
tain the largest space consistent with the architectural details
of the building.

There is a plan, however, which would allow considerable
variation in the shape of the dial, and yet, with a smaller sur-
face, be more distinct. It is to show the time in the same way
as the day of the week and month are shown in some ‘ date
boxes,” that is, by the figures being painted on linen, and
stretched in an endless coil overrollers. By this means, if re-
quired, figures ten feet in hight could be made use of, the
time being indicated every minute as given in railway time
tables, « 12.50,”  1.51,” etc., the hour figures being inan up-
per compartment, either immediately over or some distance
away from the minute figures, as fancy might dictate. The
mechanical apparatus for this purpose would be of the sim-
plest possible description. '

If such a scheme were adopted, illumination by night could
be effected with the greatest facility. On some portion of the
tower gas piping might be arranged, coil within coil, so that
all the figures from 1 to 0 should be represented, and then, as
each minute passed, by simply turning the proper tap, the
requisite figure would be illuminated ; one tap being turned
on before the other was turned off, the flame would be com-
municated as required. It is almost needless to observe that
the piping could be colored to any required tint to harmonize
with the materials of the tower, and, moreover, might be so
constructed as to be an ornamental addition.

—_—.—-————————
A New Method of Carriage.

The London Building News says an invention of Mr. Hodg-
son, C.E., was tested lately at Bardon Hill and Markfield,
which claims to provide a means for the cheap carriage of
minerals, stones, and other substances, far surpassing the
cumbrous land carriage system now in use. The inventor
claims that, by this system, a way can be constructed very
rapidly, that the necessity of leveling the ground, and of
bridging over water courses or other obstacles is avoided, and
that it costs much less than any other road, varying in price
from £250 to £1,000 pounds per mile, to carry from 50 to 1,000
tuns per day over any country, which price includes steam
power, rolling stock, and every requisite for work. The cost
of transit also is very low, as compared with the expense of
carrying on the axle. The system may be briefly defined as
a continuous development of the plan now not unusual in In-
dia, Australia, and in some mining districts, of bridging over
a river or ravine by a single wire, by which, carriedin a buck-
et suspended by a pulley, the necessary loads are transmitted
from one point to another. To accomplish (in the words of
the inventor) the easy passing of the points of support neces-

sary to carry out a continuous line of communication, and to
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provide for the distribution of the burden and the application
of motive power, have been problems of no small difficulty ;
but experiments having demonstrated the practicability of
this scheme, arrangements were entered into with the pro-
prietors of the Markfield granite quarry.

The line consists of an endless wire rope, supported on a
series of pulleys, carried by substantial posts fixed in the form
of tripods (varying in hight from 14 feet to 40 feet), which
are ordinarily about 150 feet apart, but where necessary much
longer spans are taken, in one instance being nearly 600 feet.
This rope passes at one of its ends round a drum worked by
an ordinary movable steam engine of 16-horse power, and the
rope is driven at a speed of about four milesan hour, although
when the way is completed six miles and upwards will be at-
tained. The boxes in which the stone is carried are hung on
to the rope at the loading end, the attachment .consisting
of a pendant of groovelike shape, which maintains the
load in perfect equilibrium during the whole course of the
journey, whether it be traveling up or down the inclines, and
at the same time enables it to pass the supporting pulleys
freely ; and it is a source of wonder to see the ease with which
the loaded bozxes travel up the inclines, although the gradient
is sometimes as much as one foot in six. Each of the boxes
carried one cwt., and the delivery will be at the rate of about
200 boxes per hour for the distance of three miles. The cost
of the present way is £200, and the saving in the cost of traffic
will be 33 per cent to the proprietors, Messrs. Ellis and Ever-
ard, in addition to the enormous saving in construction. The
scheme is susceptible of extension to carry heavy traffic, the
only difference being the providing of stronger gear. The
The line was constructed by the Wire Tramway Company, of
London, under the personal superinténdence of Mr. Hodgson,
and with the efficientco-operation and assistance of Mr. Omman-
ney. The cost of the rope is about 1s. 9d. a foot, and is manu-
factured at Warrington, being half an inch in diameter. The
rent paid to owners of land over which the posts are fixed is
5s. per foot, the whole rent of the course being £25.

_——————————————
Reducing Aluminum from its Ores.

A Boston chemist has patented the following method of ex-
tracting aluminum. He mixes alumina with gas tar, resin,
petroleum, or some such substance, making it it into a stiff
paste, which is divided into pellets ; and these pellets or balls
are dried in a drying oven, then placed in a strong tube or
retort, which is lined with a coating of plumbago. They are
then exposed to a cherry-red heat. The retort must be suffi-
ciently strong to stand a pressure of from twenty-five to thirty
pounds on the square inch, and be so arranged that, by means
of a safety valve or tube, the necessary amount of hydrocar-
bon gas ean be introduced into the retort among the heated
mixfure, and the pressure of from twenty to thirty pounds on
the inch be maintained. Hydrocarbon gas is generated and
pumped into the retort, and as it is consumed the supply is
maintained. By this process the alumina is reduced and the
metallic aluminum remainsas a spongy mass, mixed with car-
bon. This mixture is then remelted with metallic zine, and
when the aluminum has collected in the metallic state, the
zinc is driven off by heat. The reduction is due to the action
of the hydrocarbon under pressure. The time for reducing
dne hundred pounds of aluminous earth, cryolite, or other
compounds of aluminum, should not be more than four hours ;
and when hydrocarbon gas can be obtained in a heated
and compressed state, the reduction takes place in a still
shorter period.

el AP e
Safety DMatches,

It is well known that a great number of serious accidents
occur from fire, caused by persons carelessly throwing down
matches which they believe to be harmless, because the flame
has been extinguished, but which in reality are highly dan-
gerous, and quite capable of communicating fire to any light
dry material, in consequence of the wood splint being at a
red heat, although not actually in a flame. It has been pro-
posed, in order to prevent this, to saturate the splints (previ-
ously to their being dipped), with a solution of any chemical
salt which has the property of preventing the wood from re-
maining at a red heat, after the flame has been extinguished,
without being in any way detrimental to the inflammable na-
ture of the splint ; and thus to prevent the possibility of ac-
cident from the dropping of the match after the extinction of
the flame, but while the splint is still at a red heat. Thesub-
stance which he proposes to employ is alum ; though other
salts have this same property. The matches before being
dipped are to be immersed in a strong solution of alum or
other galt with similar action, until they are saturated—they
are to be dried and dipped with the ordinary composition.
Matches so treated are said to ignite and burn with flame as
long, and as readily, as other matches, but the instant the
flame is blown out, the match becomes black and perfectly
harmless.

—_——.——————— .

GoLD REFINING.—Mr. F. B. Miller, an assayer of New South
‘Wales, has recently specified a patent which relates to the re-
fining of gold. The title is “An improved method of toughening
British gold bullion, or refining alloyed gold, and separating
therefrom any silver it may contain.”” In his specification, the
patentee proposes to effect his desirable object by the employ-
ment of chlorine gas or hydrochloric acid gas, applied in such
a manner that it shall rise up among and through the alloyed
gold in a molten condition, by which means the chloride of
silver, and the chlorides of any other metals of baser order
which may be present, will be formed, and will rise to the
surface of the melted mass, while the gold will remain be-
neath in a purified and tough condition. The author read a
paper upon the subject, before the Chemical Society of Lon-

don, a few months ago.
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EXPLOSIVE COMPOUNDS FOR ENGINEERING PURPOSES.
NO. III

During the year 1866, a new kind of blasting powder, which
promised to supersede gunpowder in mining operations, was
introduced to public notice in England. This was the inven-
tion of M. Gustave Adolph Neumeyer, of Taucha, Saxony, and
to which the term “inexplosive ” may appropriately be ap-
plied, inasmuch as there is no possibility of its exploding,
either during its manufacture, storage, or manipulation. Not
until the proper moment of ignition arrives, when it is well
rammed home and prepared to do its work, is its energy de-
veloped. Then, and only then, it manifests a power, when
used weight for weight, considerably in excess of that pos-
gessed by gunpowder. M. Neumeyer, all his life connected
with the management of quarries, and himself the possessor
of a quarry near Taucha, had his attention forcibly drawn to
the distressing accidents, which are of such frequent occur-
rence in blasting operations, and he conceived the idea of pro-
ducing a blasting powder which should combine the desired
degree of s'rength, with perfect safety when in work. After
a long series of trials and experiments, he succeeded in effect-
ing his object, by the invention of a powder which unites in
itself the above important qualities. Within two years from
the date of his discovery, M. Neumeyer was manufacturing
this powder ona large scale; extensive mills with steam pow-
er having been erected for its production in the city of Alten-
burg, and in two other places in Germany.

Although Neumeyer’s powder differs in color as well as in
action from gunpowder, in that it is slow burning instead of
violently explosive when in contact with air, it is composed of
precisely the same materials as ordinary gunpowder. To
these no other substances are added, the whole secret of the
extraordinary result arising simply from the method of pro-
portioning and compounding the ingredients. A reduction is
made in the amount of sulphur employed, by which means a
much smaller quantity of the noxious vapors is evolved on its
ignition than is produced by the combustion of ordinary gun-
powder—a point of great importance in underground mining
operations. Some difference is made in its preparation, ac-
cording to the use for which it is required, whether for mili-
tary or for mining purposes. As a consequence, there results,
in the former case, a powder which, when hermetically con-
fined, explodes at the same temperature as ordinary gunpow-
der, while when prepared and charged for blasting purposes,
it requires a somewhat higher temperature. This, so far from
being objectionable, is positively advantageous, inasmuch as
it makes the possibility of accidental ignition more remote.
Bickford’s safety fuse, which is now so extensively used in our
own and continental mines, is best adapted for the ignition of
this powder. Another important feature in Neumeyer’s pow-
der is, that although no coating or glaze is imparted to it in
manufacture, it is not more hygrometric than ordinary gun-
powder, while, if wetted and dried, it is said to retain all its
good qualities in full force. Ordinary powder is more pow-
erful as the size of the grain is increased, but Neumeyer’s
powder, when in a condition of fine dust, is equally if not more
efficient than the other. From what has been said, it will be
seen that the new gunpowder embodiessafety in manufacture,
in transport, and in handling, preparatory to actual use ; while
it has been proved to be superior to ordinary gunpowder, in
point of effective power, so that it may fairly be said to be a
gafe and efficient substitute for our old powder.

In support of the above assertions, both of its inexplosive-
ness and explosiveness, the author would observe that he has
made some trials, which proved conclusively that Neumeyer’s
powder possessed both those qualities. But as agreater value
attaches to trials made publicly, and the results of which have
been placed publicly on record, the author prefers to give
these in place of his own limited experience of this powder.
First, then, as to its inexplosiveness. Thiswas proved by sev-
eral experiments made in the grounds of the Crystal Palace
in December, 1866. The most conclusive test of this quality
of the powder was the following :—A small house, 5ft. square,
built of brick and roofed with slate, and having two chim-
neys made of 5-inch drain pipes, was constructed, and in it
851bs. of Neumeyer’s powder, half blasting and half gunpow-
der, were placed. On firing this mass an immense body of
flame issued through the openingsin the roof, but the powder
simply burned, and moved neither brick nor slate. On 3lbs.
only of ordinary gunpowder being placed in the same struc-
ture and ignited, a violent explosion took place, which ren-
dered the building a mere wreck

‘With regard to its explosiveness, the author has a number of
authenticated reports of numerous and varied trialsillustrative
of this quality. A few are selected which have been made in
mines and quarries in England. The first trials to be noticed
were made on the 4th of December, 1866, at the Bardon Hill and
the Markfield Granite Quarries, situated near Leicester, and
owned by Messrs. Ellis and Everard. The rock at Bardon
Hill, which is of a very hard and stubborn character, was rent
and cracked in a most satisfactory manner, and a large quan-
tity of material wasthrown down, the results being considered
highly successful. At the Markfield Quarry one hole was
bored horizontally at the foot of an unbroken face of a large
extent of solid rock ; others were bored vertically. On:ﬁring
the horizontal hole, the face of the rock was blown out to a
considerable extent in every direction, and an umfsually large
amount of stone was displaced. The vertical shots proved
equally successful, and the results generally were highly sat-
isfactory, the quantity of the new powder used being less than
that of ordinary powder required for the same amount of
work. In a hard, compact rock, too, such as at Bardon Hill,
the effect produced by a given quantity of the new powder is
much greater than that produced by an equal quantity in a
soft or loose rock. It may be as well to mention here. that,

bulk for bulk, Neumeyer’s powder, when well tamped, is
equally as strong as if not stronger than ordinary powder;
while weight for weight, Neumeyer’s powder is the stronger
of the two. In point of weight, the new powder is one-sixth
lighter than the old, which, supposing we take them at even
prices, gives over 15 per cent advantage to the former, owing
to the fact that bulk for bulk (or one-sixth less weight) gives
an equal, if not a superior result, to the best ordinary power.

Having seen the successful action of the powder upon gran-
ite, we will now notice its behavior in slate quarries. On the
11th of December, in the same year, five shots were fired at
the quarries of the Welsh Slate Company, Rhiwbryfdir, Car-
narvonshire. The first shot was in hard rock, the hole being
2ft. 6in. deep, and 1}in. in diameter ; 21in. of the new powder
were used, and found to do more work than the same bulk
of ordinary powder. The second shot was fired in a hole of
the same diameter as the last, but 3in. deeper, cut in the same
description of rock ; the same depth of powder was used, the
result being similar to that obtained with the first shot. Shot
No. 83 was in a hole 3ft. 6in. deep, by 1%in. in diameter, the
material bered being pure slate or pillaring rock ; the powder
filled the hole within 1in., which was occupied with the tamp-
ing. The result of this shot was the discovery that the pow-
der was much too powerful—a fault certainly on the right
side, and one easily remedied. The nexthole was in the same
rock as the last, and was 5ft. 8in. deep, with 4ft. 6in. of pow-
der and a light tamping ; this gave exceedingly satisfactory
results. In another 1}-inch hole, 4ft. 6in. deep, 2ft. of powder
were used, with 2ft. 6in. of hard tamping ; the result of this
shot was decidedly good, the rock being shattered. On the
following day three more experiments were made at the same
quarries. With 2ft. 6in. of powder in a 1}-inch hole, 3ft. 6in.
deep, the shot proved much too strong. The second shot was
highly satisfactory ; but in the third too much power was again
developed

The general result of these experiments is to prove that,
bulk for bulk, Neumeyer’s powder is much stronger than the
powder in ordinary use at these quarries, and which was of
the very best description. The question, therefore, arose as
to how the strength was to be reduced when pillaring. It
was proposed to have paper cartridges of much smaller diam-
eter than the holes, and which would hold only about one-
third or one-fourth of the present charge of powder. These
cartridges, it was believed, would answer the purpose exceed-
ingly well in the pillaring rock, where it was desirable to
cleave the slate without fractnre, and would beside produce
a very considerable saving of powder.

A few days after the foregoing experiments, a series of trials
were made with the new powder at the slate quarries of
Messrs. Matthews & Sons, at Festiniog, Merionethshire. Here
two holes 2ft. deep, in a hard rock of an underground cham-
ber, each halffilled with Neumeyer’s powder, and two similar
holes in a slate rock, were fired with perfectly satisfactory re-
sults. Two more shots in the hard rock of the tunnel were
not quite so successful; but it was owned that the tamping
had been imperfectly rammed, the man having fired them be-
fore they were inspected. The two next shots were stated to
have done as much with 11in. of Neumeyer’s powder as with
15in. of ordinary powder. In another Lole, in very hard rock
of the tunnel, the result was completely successful, it being
stated that with ordinary powder two holes would have been
necessary, or the shot would not have succeeded in effecting
the required detachment. A 1}-inch hole, 8ft. deep in hard
rock in the open air, was charged with 4ft. 6in. of powder.
This shot was considered very successful, for although not
much rock fell, an enormous bulk was loosened, which was
readily brought down with a small blast of ordinary powder
placed in the rent. Experiments have since been made in va-
rious collieries to test the capabilities of this powder in the
working of coal, and the results have been exceedingly satis-
factory, and have fully borne out the expectations formed.
Experiments in the copper mines of Cornwall have also given

similar results.
—_——————————
THE EFFECT OF LIGHT ON MINERAL OILS.

Herr Geotowsky, at arecent meeting of the Society for the
Advancement ot the Manufacture of Mineral Oils, in Halle-on-
the-Saal, Prussia, made some remarkable communications on
a new property of photogenic hydrocarbon oils, discovered by
by him. In exposing various kinds of such oils to the rays
of light in glass balloons, he invariably found that the oils
absorbed oxygen and converted it into its allotropic condition,
ozone. It was found that the air was even ozonized in well-
corked vessels, the effect being to some degree also depend-
ent upon the color of the glass. The respective results were
marked down after the space of three months.- Before enu-
merating them, it is perhaps appropriate to remark that by
‘“ photogen,” oil from peat or bituminous coal is meant,
which distills between a temperature of 212° and 550° Fah.,
and is of a specific gravity of from 0-795 to 0-805. The term
“ golar oil,” is given by the Germans to oils having a specific
gravity of from 0830 to 0-835 and distilling above the tem-
perature of 550° Fah. The former isburned in lamps adapted
for that object, the latter in Argand or Carcel lamps. The
observations of Herr Grotowsky are the following:

1. Photogen and solar oil stored in barrels and cisterns,
lined inside with iron, remained free from ozone and burned
faultlessly.

2. Photogen and solar oil kept in balloons of white glass,
wrapped up in straw, showed traces of ozone but burned well
otherwise. Both the color of the oil and that of the cork were
were found to beslightly changed.

3. Photogen and solar oil in balloons of white glass, which
were painted black, exhibited traces of ozone, but the oils were
less changed than in experiment No, 2, The corks were not
bleached
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4. Solar oil and photogen in unwrapped and white glass
balloons, which had been kept outside, gave very strong indi-
cations of ozone. They burned very badly, charred the wick,
and nearly extinguished the flame, after ourning for six or
eight hours. The solar oil was turned to a deep yellow, and
showed an increase of 0°003 in its specific gravity.

5. Solar oil which had been exposed to the light in un-
wrapped balloons of green glass, gave also strong indications
of ozone, though the wick charred it burned well. The color
had been little changed.

6. Solar oil in green balloons, painted black, proved to con-
tain some ozone. It burned, however, perfectly well.

7. Solar oil in green balloons, wrapped in straw, gave indi-
cations of traces of ozone ; it burned like the former. Color
slightly bleached.

8. American kerosene, which had been exposed to the light
in white and unwrapped glass balloons, had become strongly
ozonized, so much so that it scarcely burned. The originally
bluish white oil had assumed a vivid yellow shade of color,
and the specific gravity was found to have increased
for 0-005.

9. American kerosene, which had been kept in the dark for
three months, did not show any ozone and burned perfectly
well.

The oils had been exposed from April to July,1868. Those
which had become strongly ozonized smelled otherwise than
before, and the corks had become blesched as if attacked by
chlorine, while those of the unaltered oils had also remained
unchanged.

Though the experimenter favors the opinion that the oxy-
gen of the air, in being absorbed by the oil and converted into
ozone, does not effect any chemical change, but remains sim-
ply absorbed, it cannot be seen why such oils should deposit
carbon when burned. They should, on the contrary, burn
better. According to Dr. Ott, of this city, there is only
only one case possible by which we may account for the de-
crease in the illuminating power; itis this: Thgozone seizes
a part of the hydrogen and forms water therewith, while a
higher carbonated oil remains. Vohl, a German chemist,
expressed the opinion, years ago, that the depositing of soot is
invariably caused by an admixture of carbolic acid. If this
is taken for granted, it would have to be admitted that a part
of the hydrocarbon is directly oxidized by the ozone. This,
however, isimpossible, as any chemist will admit who is ac-
quainted with the chemical constitution of carbolic acid. Dr.
Adolph Ott gives a ready means for ascertaining whether a
photogenic hydrocarbon oil will deteriorate in time or not.
This test is based upon the property of nascent chlorine gas
to act in the same manner as ozone does, which action, how-
ever, takes place in a much shorter space of time. In order
then to test the oils, it is prescribed to measure equal quanti-
ties, say ten ounces of each. Take as many flasks as you have
samples of oil, cover the bottom of each, when flat, to the
length of one-tenth of an inch with black oxide of manganese,
or take otherwise a corresponding quantity of it. Add now
so much of strong muriatic acid as will cover the manganese
to twice the hightindicated. Fill, finally, the flasks with the
oils, snd set them on a heated sand bath or in some other
warm place, until the generation of gas ceases. Separate now
the oils from the residual manganese, and shake them well
with warm water before applying them to the burning test,

— e -——

India-rubber Soles for Boots and Shoes.

A method of making india-rubber soles for boots, etc., has
been patened, and consists in applying to a linen cloth india-
rubber dissolved in naphtha, camphine, or other suitable sol-
vent. With this india-rubber solution is mixed whiting, sul-
phur, litharge, or white lead, calcined magnesia, lampblack,
and clay, in the following proportions: Four pounds of rub-
ber, two pounds ot whiting, one pound of sulphur, one pound
of litharge, one-half pound of magnesia, one-half pound of
lampblack, and two pounds of clay. When sufficient of this
compound has been applied to the cloth, it is passed .between
rollers, the surface being sprinkled with French chalk to pre-
vent adhesion. Patterns can be imprinted in this manner by
the use of an impression cloth, or the surface can be simply
roughened. The sheet should be exposed for three hours and
a half to a temperature of 60° Fah. The impression cloth is
then removed from the surface of the india-rubber. The cloth
on which the india-rubber was first spread can be removed, by
moistening it with warm water,naphtha, or camphine. The
sheet of prepared rubber can be then cut into any desired
forms

> e
India-rubber Tubing.

Ordinary vulcanized india-rubber tubing becomes saturated
with gas, which again evaporates at its outer surface, causing
a most disagreeble smell. An invention for the prevention
of this, by coating the india-rubber tubing with a varnish, has
been made in England. The chief novelty in it is that the
varnish is easily made, and it renders the substance of the tube
impervious to gases. The varnish is composed of linseed oil,
fine litharge, or white lead, in the proportion of one quart of
oil to one pound of litharge. Thesesubstances should be well
boiled together until brought to a proper thickness or body,
and while hot the composition is applied by running it through
the tube to be coated or lined. The varnish for the outside
is made by mixing one quart of linseed oil with half a pound
of litharage, and by adding to the same about a gill of gold
size, these ingredients should be well boiled together, and
while hot should be applied with a brush or a sponge.

——————

Ir a shaft springs in running one of three things is certain
to occagion the difficulty ; either a too small diameter of the
shaft for its weight and velocity, a set of unbalanced pulleys,
or an unequal strain on either side by the belts. Either of

these may be remedied,
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Mr, Graham’s Experiments with Hydrogen,

At the February meeting of the Royal Institution in Lon-
don, Dr. Odling delivered a lecture upon the new discoveries
made by Mr. Graham, F. R. 8, respecting the properties of
hydrogen, tending to prove that hydrogen is a metal having
a boiling point much below the temperature of the air. The
lecturer took a tube closed at one end with a single thickness
of well-moistened calico, and showed that when the tube was
half filled with water, and its lower end just dipped below the
surface of some water in a glass vessel, the water in the tube
would not run out, because the wet calico was, practically
speaking, air-tight. Air could only enter the tube by dissolv-
ing in the water upon the cali-
co, and then evaporating on the
other side—a very slow opera-
tion. Ammonia being a gas
much more soluble in water
than common air,a jar of it was
inverted over the wet calico ; it
was quickly dissolved in the
water, and evaporated on the
. other side, so as to push down
the column of water in the
tube. Inthe same way gases are
believed to pass through in-
dia-rubber and colloid septa by
first dissolving in the material
of the diaphragm, then passing
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of silk in the field of an electro-magnet, and was seen to be at-
tracted like iron, though not so strongly. The bar had thus
acquired a metallic property, not possessed by palladium in its
unalloyed state.

——— - ——————————
STRENGTH is a general term. The strength of an iron bar
resisting torsion is entirely different from the strength of the
same bar resisting deflection or tension. No general rules can

be applicable in all cases.
B - —
Plan for a Block of Cheap Houses on 75=Foot
Lots,

We copy from the American Builder, of Chicago, a plan for

through it as a condensed vola-
tile liquid, and finally evapo-
rating on the other side.

M. Deville, a French chem

ist, proved that hydrogen gas
would pass through red hot solid platinum. Mr. Graham

took up the discovery of M. Deville,and, by other experiments
made, gained fresh information respecting these phenomena.
‘He showed that platinum absorbed a certain quantity of hy-
drogen betore the transmission began, as is the case with in-
dia-rabber. Next he tried palladium, and discovered that this
metal will absorb or occlude about 1,000 times its own volume
of hydrogen gas, the greatest amount taken up in the actual
experiments being 980 times the bulk of the palladium. One
volume of water will dissolve 800 times its vol-

ume of ammonia, the water being then in-p{"
creased in bulk by one half—that is to say,that

times their volume of ammonia, will have in-g
creased to three cubic centimeters. Palladium g
does not increase in bulk to anything like the
foregoing extent when it absorbs hydrogen ; it K
only enlarges to 1-20 or 1-21 of its former vol- |
ume, after taking up 900 times its bulk of the B}
gas,in which operation the hydrogen is reducedf
t0 119,000 of its former volume. |

The enormous mechanical pressure necessa-
ry to compress hydrogen to this extent, would
equal that at the base of acolumn of mercury
three times as high as Mont Blanc, supposing
hydrogen, at such a pressure, still to obey the
laws of gases, and to possess all the properties
of a gas. The weight of hydrogen, thus absorbed, is from
8-10 to 9-10 that of the palladium. Mercury can be boiled into
an invisible gas, and analogy seems to point out that hydro-
gen, at all temperatures yet produced by man, is similarly the
vapor or gas of a metal, and that, by a sufficiency of pressure
or cold, it may be reduced toa liquid metallic state, so as to
resemble quicksilver. Many chemists support this opinion,much
evidence on the point having been brought to bear by M.Dumas.

In physical properties the gas acts like a metal, by conduct-
ing heat with facility. Dr. Odling illustrated this by passing
a current of electricity through two platinum spirals, till the
two coils of wire kept at a white heat. Over the onespiral he
inverted a jar of common air, and over the other a jar of hy-
drogen, and the latter cooled the wire so rapidly that it ceased
to glow. He said that it was but fair to state that Dr. Tyn-
dall’s questions whether the cooling effect shown in this ex-
periment is due to the rapid conduction of heat by the hydro-
gen ; still, it is the prevalent opinion, thatconduction by heat
really causes the cooling, and Professor Magnus, of Berlin,
has come to the same conclusion. Mr. Graham’s experiments
also favor the view that hydrogen is a metal.

Dr. Odling then proved that the condensed hydrogen has a
more powerful action upon reducing agents, than when in its
ordinary state, by showing its bleaching action upon several
colored solutions of chemical reagents. The greatest absorp-
tion of hydrogen by palladium, takes place at moderately low
temperatures, but a high temperature is necessaryforthe pas-
sage of the gas through the solid metal. He then took a tube
of palladium, closed at one end, and connected the other end
with the Sprengel air-pump. A tube of glass was then slipped
over the palladium tube, and a stream of hydrogen gas passed
between the two, which were then made hot in the middle by
the flame of a Bunsen’s burner. The hydrogen gas then
passed readily through the solid metal, being, it is supposed,
liquefied in the pores of the palladinm, and as it evaporated
again inside the tube, the Sprengel pump delivered it into a
glass vessel inverted over a trough of mercury. The hydro-
gen thus collected wasthen set on fire by thelecturer, to prove
that it was hydrogen and nothing else.

Dr. Odling showed that a palladium wire is elongated after
being allowed to absorb hydrogen for half an hour; but the
remarkable fact is that when the gas is driven out again by
heat the wire contracts, not to its original length, but to less
than its original length. The causeis notknown. Asa final
illustration of the probable metallic nature of hydrogen, a bar
of palladium, charged with the gas, was suspended by a fiber

they are handed over to their children. French dolls, unlike
our wax-faced natives, have china heads. Mechanical toys,
made in tin out of such refuse material as empty biscuit and
sardine boxes by M. Dessein, are, however, in more commend-
able taste. This ingenious toymaker manufactures a train,
consisting of a locomitive, tender, and carriage, in separate
compartments, with a finish that admits of their running
smoothly, packed in a cardboard bozx, for twopence halfpenny.
His economical genius is rewarded with an annual sale of a
million railway-carriages. Another train, having clockwork
movement, which enables it to run round a table, he sells for
less than three shillings. The mechanical singing-birds of
M. Boutemps, shown in the Ex-
hibition, attracted much admir-
ation, but were too costly to be-
come general favorites. Mili-
tary toys, too, in France, com-
manded a large sale. M.Andreux
manufactures 70,000 toy guns
per annum, beside immense
quantities of cannon, gun-car-
riages,swords,and othermilitary
equipments. The tastefor mil-
itary toys is, however, on the
decline, owing, Mr. Barclay
says, to the present notion of
giving children objects sug-
gestive of the arts of peace.
Nevertheless, M. Andreux sold

BLOCK OF CHEAP HOUSES ON

a block of buildings, forlahorers and others of small means,
which is not only pretty, but cheap; a block of four such
buildings, it is estimated, can be erected in that section for
$4,000. The elevation at once strikes the eye as being ex-
ceedingly cosy and tasty, while the plan of the first floor,
which we also give, shows that such a house may indeed pos-
sess conveniences which many more pretentious structures
are destitute of. The cottages are two stories high, with at-
tics ; and the upper floors, being arranged to meet individual

requirements, may be made to accommodate quite a large

family.

e
Brass Chains for Gaseliers.,

A correspondent of the London Times, states that it is only
a question of time as to the certain fall of gaseliers, the con-
sequent escape of gas, and a very probable explosion, so long
as the weights which hold up gaseliers are supported by
brass chains. He attributes the deterioration of brass chain
to decay by the action of the atmosphere and says the only
wise remedy is to discard the use of brass chain altogether
and to substitute copper chain in the place of it. In this ex-
planation of the weakening of the chain he is undoubtedly
at fault. The true reason is given by another correspondent
to the same journal who writes as follows :

“In aletter in the Times of to-day attention is properly di-
rected to the danger which may occasionally arise from the
use of brass chains for suspending gaseliers. This is a sub-
ject on which during many years I have been collecting infor-
mation. I have seen brass wire, about an cighth of an inch
thick, after having been subjected to occasional vibration
while stretched, become so tender and brittle in the course of
a few weeksas to be capable of being easily broken into short
pieces between the fingers. I have also seen the links of
brass chains, which have been employed in suspending gas-
eliers, undergo a similar change, though in a less degree.
These effects, so far as I have observed, have been due to spon-
taneous physical changes in the metal, and not, as your cor-
respondent states, to atmospheric corrosion. It is well known
that other alloys undergo singular spontaneous changes.
Brass which has becometender and brittle may, by annealing,
De rendered as tough and flexible as at first. It appears that
only certain varieties of brass are liable to be thus affected ;
and, if so, the explanation will probably be found in the pres-
ence of foreign matters in small proportion. I have never

seen copper become tender and brittle like brass.”
—_—————————————
Toys at the French Exhibition.

Not the least interesting of the English reports on the
French Exhibition is that of Mr. G. C. T. Barclay on toys.
According to this report the chief French toy is'a doll, not a
representation of an infant for a child to fondle, but a model
of a lady attired in the height of fashion, a leading manufac-
turer changing the costume every month to ensure accuracy.
As an excuse for this apparently early inoculation of childhood
with a love for finery, it is explained that these dolls serve as
models to colonial and other extra-Parisian milliners before
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38,000 toy imitations of the
Prussian needle-gun in three
months,when that weapon was
under public cobsideration.
Prussian toys, as represented in the Exhibition, were not
needle-guns, but the furniture of dolls’ houses, horses and
carts, sensible dolls open to caresses without certainty of de-
struction, and glass marbles. Mr. Barclay gives the palm to
Biberach fortin toys. Messers. Rock & Craner seem to man-
ufacture every description of carriage, cart, cab, omrilus,
and perambulator of every nationality; our own insular
peculiarities being catered for in the shape of Hansom cabs,
with little wheels on the feet of the horses as well as on the

__vehicles. Bavaria has an original idea or two
fl about toys. One of these is the popular model
i of a shop, manufactured at Nuremburg. The
* kind of shop that commands the largest sale
¢ is a grocer's—a selection accounted for on the
,’ ground of its having the most drawers to open

% Jomiciled with us yet, consists of pictures of
1 men,animals, carts, trees, painted on stiff card-
board, and furnished with a block of wood, to
enable them to stand upright, which children
can arrange in different combirations, and
which appear likely to exercise their taste
aud ingenuity. The Austrian conception of
a toy appears to be, that it should be a musi-
cal-box internally, whdtever form it may ex-
ternally take; the Danish, that it should be
an implement ; the Moorish, that it should be
either a trumpet or a top ; and the Russian, that it should be
made of india-rubber.

—_—— ——————————
The Tennessee Chhair Factory.

The Daily Press and Times, of Nashville, Tenn., contains an
account of a visit to the above factory, located near that place,
which it seems rivals in extent many of our Eastern establish-
ments. It has an engine of sixty-horse power, and at present
employs seventy hands. It has, however, capacity for about
three hundred. The establishment is now turning out twe
hundred chairs daily, but with its full complement of men
will be able to turn out eight hundred. We are glad to re-
cord these evidences of returning prosperity to the South, and
we feel the assurance that a few years will more than restore
her former commercial and industrial health, and establish it
on a firmer basis than ever before.

et o i
Mines of the West,

J. B. Ford & Co. have issued a special edition of the Re-
port of Rossiter W. Raymond, United States Commissioner of
Mining Statistics, for the past year. It is entitled, “ The
Mines of the West:” a report to the Secretary of the Treas-
ury ; being a full statistical account of the mineral develop-
ment of the Pacific States for the year 1868, with sixteen il-
lustrations, and a treatise on the relation of governments to
mining, with delineations of the legal and practical mining
systems of all countries, from early ages to the present time.
Theinformation contained in this report is of value to those
who take interest in the development of the mineral wealth

of the West.
_———mae>—————————

THE EAsT RIvER BRIDGE—Brevet Major-Generals New -
ton, Wright, and King met yesterday at Army Headquarters,
in Greene street, as a Commission from Government to con-
gider the feasibility of the East River bridge. They will meet
daily for perhaps a month. There are many important points
to be considered, such as the possible obstruction of naviga-
tion, feasibility of the project, etc., upon which, we trust, the
committee will be fully satisfied, so that this great work may
proceed without delay. '

—_—————————————

BEET R0OOT SUGAR.—We continue this week our series ot
articles on the beet root sugar manufacture. They are written
by a practical engineer, formerly the superintendent of a beet
root sugar manufaetory in Belgium and perfectly familiar
with all the details of the subject. The next number will be
illustrated by suitable engravings.
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Govrespondence.

The Editors are not responsible for the Opinions expressed by their Cor-
respondents.

The Interference of Vibrating Pendulums,

[MEssrRs. EDITORS :—In compliance with your request I
send a sketch of the experiment with the interfering balls.
I am very truly yours. E. N. HORSFORD.]

‘We often hear the word “ interference” used to explain
certain phenomena of light, heat, and sound. To the popular
mind it is not easy to present an intelligible illustration of
the process to which reference ismade in the use of this word.
‘We can understand that if a violin string be twanged at one
end of a lead tube of, say, a thousand feet in length, the note
peculiar to the tension or taughtness of the string will be
heard by the ear applied at the other end of the tube. So
would it be heard at the end of another tube a few yards long-
er than the first. Now it will not be so readily understood,
why, if the two tubes be placed side by side to receive the vi-
brations of the violin string, and the longer tube be made to
curve and enter the shorter, at a very sharp angle, just before
its distant terminus, that the ear now placed at the end of the
shorter tube will hear nothing. Let us see if we cannot pre-
sent a mechanical conception of what takes place.

This is a case of interference. The sound is due to what
may be called currents of alternate compression and dilation
in the air, falling on the drum of the ear, throwing the mem-
brane into vibration, the compressed air forcing the membrane
inward and the dilated air permitting it to return. These al-
ternate layers of compressed and dilated air are caused by the
sudden backward and forward movement of the violin string.
They produce the same effect on the ear when propagated
through either tube. But when the two tubes—one so much
longer than the other that the air at the distant terminus of
the long tube is dilated, while that at the exit of the shorter
is compressed—are joined, the stratum of compression in one
will mingle with that of dilation in the other, and the air at
the end of the shorter tube will have its normal condition
of uniform density, and no oscillation of the drum of the ear
be produced, and of course, no sound heard.

Thisillustration will at least give an idea of one kind of in-
terference, and will open the way to the presentation of an in-
teresting experiment illustrating interference of anotherkind,
which was brought to the attention of the public at the meet-
ing of the American Association for the Advancement of
Science, at Burlington in 1867, by Mr. Henry Waterman, of
Hudson, New York.

The experiment may be made by any one. Take two ap-
ples, or balls, or spools of about the same size. Attach to each
a slender cord or strong thread. Suspend a string across a
doorway, from tacks at equal hight on the opposite sides of
the doorway. Let the string be a quarter longer than the
width of the door so as to hang slack. At a distance of about
three inches from the middle peint of the slack string, sus-
pend one ball, giving its string about two feet of length. At
the same distance on the other side of the cente®, suspend the
other ball, giving its string the same length as the first.
The apparatus is now complete and this diagram will illus-
trate it.

Now taking hold of the ball 2, draw it from the doorway
about a foot and let it swing. It will cause the other ball to
commence swinging. Afterafew oscillations ball 2 will grad-
ually come to rest, when ball 1 will have attained a maxi-
mum sweep nearly or quite equal to the original sweep of
ball 2. Ball 2 will however immediately resume its oscilla-
tions and the other will gradually come to rest; in its turn,
however, starting, rising to a maximum of sweep and subsid-
ing to momentary repose. Thus the two balls will continue
to interfere with each other for a long time.

If the string attached to one ball be shortened the phenom-
ena will be modified : neither ball will come to absolute rest,
but both will have alternately maxima and minima of sweep.

If both balls be drawn from the perpendicular on the same
side, but one farther than the other, and both be released at
the same instant, the effect will be the same as if one string
had been shortened.

If, instead of starting the vibration through the doorway,
it be instituted across it, that is, in the direction from one jam
to the other, the same phenomena of alternate momentary
rest and renewed oscillation will be observed.

If the vibration be commenced obliquely across the door-
way the resulting phenomena will be wonderfully interesting,
but difficult to detail, involving two sets of maxima and min-
ima of effect, and a very complex &ystem of alteinate motions
and rest.

Additional balls will modify the results, and the length and
approximate taughtness of the string, as well as the distance
of the support of the balls from the points of suspension of
the slack string,will, in a great variety of ways, influence the
phenomena. Asa source of entertainment and a theme for
investigation it will not be likely soon to exhaust itself.

Two or three points borne in mind will perhaps be of ser-
vice in pursuing the subject as a problem of mechanics.

1st, When the two balls swing strictly together through
the doorway the whole will be a pendulum, the length of
which is the perpendicular distance of the balls, from a
straight line joining the ends of the slack string.

2d, When one ball is at rest and the other swinging, the
length of the pendulum is less, than when both are swinging
evenly together.

3d, The time required for the sweep of a pendulum is
greater as its length is greater.

Let me now give an application of the truth of this kind of
interference.

Most persons are familiar with thefact that clocks are some-
times brought to rest, or their rate modified by the jarring of
neighboring machinery. It is related that two clocks have
been so placed on a common shelf that they have not only
modified each other’s rate, but have alternately brought each
other to rest, and caused after each pause, the motion to be
resumed. The action of two pendulums on each other, where
the motion of the point of support of one may influence the
motion of the point of support of the other, is shown in the
experiment above detailed.

Persons fond of material conceptions of psychological phe-
nomena, will find much of suggestive interest in experiments
that show how vibrations may awaken or strengthen, or
weaken or arrest their fellows; and I am persuaded that the
simple apparatus I have described will afford lasting enter-
tainment and food for thought to all, old as well as young,
who will be at the trouble to put it in operation.

———te———————
Peat,
[Concluded from page 230.]
HARVESTING AND MANIPULATING PIEAT FOR HEATING
USES.

Now sketch, as near as you can on paper, the shape of your
bed, and measure it by pacing across it ; or, if you cannot do
that, take, instead, a parallel line on the adjoining land, and
another at right angles with it, ascertaining approximate
lengths each way, and obtain the area as near as convenient
of the deposit in square yards, of which, there being 4,840 to
an acre, it will be near enough to compute the measurement
of each side of the "acre at 69} yards. Now, with a long,
strong, slender rod marked, in feet, sound the bed at intervals,
noting the measurements in their proper places on your
sketch: Your soundings may vary considerably, this record,
therefore, should be kept for subsequent reference. To avoid
penetrating the underlying strata, cut a “nick ” in the end of
your rod, and the-clay-like substance of the bottom will be
detected therein, and you can proceed accordingly.

Having now the superficial area of yogfi’ bed, find the aver-
age depth by taking the mean of the sum of your soundings,
this multiplied into the area will give the cubical contents in
peat. It is difficult to calculate accurately the quantity of
useful material in a bed of peat. I find the published esti-
mates differ considerably, and my own investigations -greatly
vary. These differences arise from the different proportions
of water and foreign matter mixed with the peats, and also
from their own different densities.

For most practical purposes, in estimating quantity by the
cubic yard, peat, as ordinarily in the bed, will weigh from
2,100 to 2,400 pounds, and if drained in the bed, 1,340 to 1,490
pounds, and air-dried 320 to 880 pounds, when it will be found
to be reduced to about one-fourth to one-sixth the original
bulk.

Peat, saturated with galt water, is generally unfit ror heat-
ing purposes.

The fine clay-like substance found underlying peat-beds is
sometimes marly, particularly where the saturating water
holds lime in solution, as at the vast beds under the Cayuga
marshes in the State of New York. But generally itis of a
very different nature, an impalpably fine powder, varying in
color from white to dingy slate, and from yellowish white to
brown, and composed of infusorial shields of animalculee
—little shells which, under a microscope, are resolved into
the most exquisite shapes and forms, yet not composed of car-
bonate of lime but of pure silex. It forms.a superior powder
for polishing metals.

In working a bed of peat, the first step will be to ascertain
if drainage is necessary ; and, secondly, how it can be effected
and at the least cost. Generally the material removed in this
process will be available for future treatment. Ifthe bed can-
not be economically drained, resort must be had to mechani-
cal excavation, which Ishould only use from compulsion, as I
doubt, all points considered, any practical advantages of me-
chanical over hand labor for that purpose. If, however, it is
necessary, a most excellent and cconomical apparatus has been
made and successfully used therefor. One manraising fifty 1bs.
of peat a minute, will 1ift and place fifteen tunsin ten hours,
whereas some men will do more. It is best not to drain a bed
below the level to which you can effectually work out in a
season, unless you can close the outlet drain to allow it to fill
again with water for the winter, for the reason that drained
peat that has been frozen is apt to disintegrate aftcr thawing,
and become impoverished for a solid homogeneous fuel.

For economic heating purposes and rendering the peat com-
pact, the substance must be kneaded to break up the spongi-
ness reducing the mass to a smooth, paste-like, homogeneous
consistency, which will dry hard and solid, without pressure.
To effect this result, cheaply and rapidly, has been the great

ON
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problem, a solving of which has occasioned many costly fail
ures and annoying disappointment.

Many expensive essays have been made also to dry peat ar-
tificially, but always resulting, as trial for this end always
must do, in final abandonment.

Many contrivances have also been invented for pressing the
water from peat, and also to mold it under pressure, but never
in either case with economic success; and I believe all systems
for these purposes must eventuate in failure to producea good
fuel at remunerative cost ; indeed, I know almost every con-
ceivable plan has been exhausted for these objects and all
failed alike ; beside, all peat, from which water has been ex-
pelled by pressure, requires subsequent drying.

All that is needful to be done with excavated peat is to
manipulate the mass properly,and expose it directly to theair
until it is dried or fit for removal; and as its cost for fuelis al-
most enticely due to manual labor, the complete process
should be accomplished by the least possible number of hand-
lings, in the shortest possible time, occupying the least possi-
ble area of ground therefor, and in a given time producing the
largest possible quantity in tuns of prepared fuel.

Various machines have been made embracing several dis-
tinct mechanical systems, and modifications of each. The
most satisfactory being on the general principle of the “ pug
mill,” for working brick clay, where a vertical shaft with
working arms and kneaders is used. And those various pat-
ented contrivances have failed from their liability to derange-
ment, or from breakage of some of the parts, or {rom insuffi-
ciency of product in a given time, or from inferiority of fuel
made, or what is perhaps the shortest road to the trouble, the
ultimate expense in producing 100 tuns of satisfactory fuel.

Aside from the necessity to turn off day by day a required
amount of good work, the machine must possess within itself
protection from injury against stones, bones, and even roots,
which must pass unseen into the machine with the peat, and
be separated and forced away from the working parts, while
the general flow of the useful matter continues on unobstruct-
ed in its proper course, and such a machine has been made,
tried, and proven to embrace all those essential elements of
success. :

Peat that has been well manipulated and dried for fuel
rarely holds more than ten per cent of moisture, and it will
not afterwards become saturated with water, even by immer-
sion for an entire winter.

A, cubic yard of closely packed peat fuel will weigh from
1,620 to 2,180 pounds, and the heating value of one pound of
such peat is equal to even one and a-half pounds of wood.
One cord of good wood will weigh almost ,4200 pounds, and
one cord of peat fuel will weigh about 3,750 pounds, showing
a gain in space as well as greater heating power.

J. B. HYDE.

New York city.
— -

Do We DMeasure Elorse-power Correctly ?

MEssrs. EDITORS:(—On page 197, current volume of the
SCIENTIFIC AMERICAN, I noticed an article signed “ Mathema-
tician,” in which the author says: “'When we wish to find
the actual horse-power of a steam engine, and compute the
same by multiplying area of cylinder by stroke of piston,
pounds of steam, and number of strokes per minute, without
other qualification, the result is erroneous. Asfor instance,
apply the foregoing rule to a steam engine furnishing power
for a machine shop, and running at the rate of seventy-five
revolutions per minute, and let the result in horse-power be

| thirty ; then disconnect, throw the belting off the power

wheel, use the some amount and pressure of steam, and the
number of revolutions will be doubled on account of outside
resistance being removed. Now measure the horse-power by
same rule, and the result will be sixty-horse power, which is
cvidently absurd ; for it is equal to saying that the engine
uses most horse-power when doing least work, and least horse-
power when doing most work.”

The above method of computing power, or “horse-power,”
as the author styles it, is not correct or not correctly stated.
He says, “multiplying area of cylinder by stroke of piston,
pounds of steam, and number of strokes per minute, without
other qualification, the result is erroneous.”

I believe it would necessarily be so, since the above data,
are not required for computing power. All that is necessary
is the mcan total pressure of steam on piston and its velocity.

ExaMPLE.—Suppose the total mean pregsure of steam on
the piston to be 1,000 lbs., and the velocity of the same 300
feet per minute, then by theaboverule we have 300 feet x 1000
1bs.—=3800,000 foot-pounds, indicated power of engine. For
useful effect, exclusive of friction, sece table of friction and
make the necessary deductions, or apply a dynamometer.

To prove the accuracy of the preceding rule, let us takethe
experiment the gentleman proposes on an engine of thirty-
horse power, driving a machine shop, and throw off the main
belt. Of course he would have to disconnect the regulator,
for if not it would close the valve. He says, use the same
amount and pressure of steam, and the number of revolutions
will be doubled. To use the same amount and pressure of
steam would be impossible, for since the velocity is double, the
cylinder will be filled twice as often and consequently if you
use the same pressure the quantity would be double.

This would be an interesting experiment which I would like
to see tried, provided I were out of the reach o the flying
fragments. {Suppose the engine consumed two-horse power
when working seventy-five revolutions per minute to over-
come the friction, and suppose the ports of the cylinder were
of sufficient dimensions to allow a free passage to the steam ;
then thirty-horse power would drive the engine fifteen times
as fast. For we have two-horse power X 15—=280-horse power
consumed in friction giving a veleeity of 15 X 76 =1125 reve-
Jutions per minute.



246

Srientific Jmerican,

[Arrr 17, 1869.

Consequently the engine would do what the gentleman con-
siders absurd, viz.—Use most horse-power when doing least
work, and least horse-power when doing most work.

The method he gives us for computing the power of an en-
gine exclusive of friction is equally erroneous, as he supposes
the friction to be the same, whether the engine is doing work
or not, which is evident]ly wrong.

Again he says, “ It must be admitted that a better test of
the superior economy of one man’s make of engine over an-
other could scarcely be had than that of the amount of steam
consumed in running any engine alone.” I believe that the
gentleman is also mistaken on this point. The fact is thata
toy engine, like the one of which you give an illustration on
the same page on which the gentleman’s article appeared,
would run with less steam alone than the most perfect engine
yet made, on account of thesimplicity of parts. I think it ca-
pable of demonstration that the poorest engine would run
alone with the least steam, and also that a very bad engine
may show a good card by indicator. B.

Newark, N. J.

—_———————————
Large Centrifugal Pumps.

Mnussrs. EDITORS :—In a recent number of your paper you
published an extract, from the Colliery Guardian, about two
large centrifugal pumps which had lately been made in Eng-
land, and which were said to be the largest in the world. The
writer of the article in question cannot have been very well
“posted ” as to the dimensions of some of the large pumps
at present in operation—as I know of two (and there are prob-
ably others), each of which exceeds in size those described in
the article referred to. These pumps are at present at work
on the sugar estate of Messrs. Ewing, of Glasgow, in Demar-
ara, and were made from the designs of Prof. James Thomson,
C. E,, Belfast, Ireland. The larger of the two was construct-
ed under my supervision by Messrs. Harland & Wolff, Belfast,
and as some of your readers may desire to know some of the
particulars I give you the principal dimensions. Diameter
over all, 15 feet 6 inches ; diameter of wheel, 7 feet 9 inches;
breadth of wheel at periphery, 2 feet 73 inches ; diameter of
shaft, 7} inches ; diameter of suction pipes (), 4 feet 9 inches.

St. Louis, Mo. JAS. SIMPSON.

—_— . ———————————

THE LAW OF STEAM.

BY PROF. JULIEN M. DEBY.

Regnault, the celebrated chemist and natural philosopher,
in the published results of his admirable researches on steam,
undertaken at the requisition of the French Government,
while speaking of the intimate relation existing between the
pressure and the temperature of steam, says: ¢ The question
we areat present studying is probably one of the least complex
of the theory of heat, and if the law which governs it has not
been made manifest by our experiments, this depends proba-
bly on the empirical definition given of temperature, which
definition, in all likelihood, does not establish any simple re-
lation between various temperatures and absolute quantities
of heat.”

He further says: “ We are at present totally unacquainted
with the theoretical law which connects the elastic forces of
vapors with their temperatures.”

Dalton, long before Regnault, propounded a law, stating
that, while the pressures increased in geometrical ratio, the
temperatures did so in an arithmetical one ; and Faraday, to
a certain extent, corroborated Dalton’s theory during his in-
vestigations on the expansion of gases. More recent obser-
vations have, however, proved the fallacy of this supposed
law, especially when applied to long ranges of pressures or
to great differences in temperature.

Neither the researches of Arago and Dulong, nor those of
the Franklin Institute, nor of other modern physicists have,
to our knowledge, been able to solve the mystery, and we
have, to this day, been reduced either to direct experiment or
to the use of empirical formule in order to determine the
temperature of any given pressure of steam, or, vice versa, to
determine the pressure from the temperature.

The formule for this purpose are quite numerous; but -as
I have said before, they are, without exception, purely em-
pirical; and their results must be considered only asrough ap-
proximations to practical results. Many of these formule
are complex, involving quantities to be raised to the fifth or
sixth power orrequire the extraction of the fifth orsixth root,
and combine the use of various constants and coefficients with
multitudinous rows of decimals attached to them.

How much more simple the matter really is, I shall now
proceed to show, leaving those who take interest in the sub-
ject to judge for themselves, whether or not Dame Nature has
long mystified the mathematicians in this special case.

‘While reflecting on the theory which regards heat as a
mode of motion, it occurred to me to think of the cause of the
well-ascertained fact, that the latent heat of steam. decreases
as the tension increases, and this naturally led me to the con-
clusion, that, in all probability, as the pressure of steam in-
creases 5o is a portion of the latent heat really converted into
this pressure itself, or, more properly speaking, the tension
is in reality itself only modified latent heat.

Expressed mathematically, if such be the case, no matter
what the tension is, we have: Tension of steam (a certain
amount of motion) 4 latent heat of same steam (a certain
amount of motion) = total amount of heat (total motion)
in steam.

In order to ascertain if I was right in my supposition,
I took up—not any of the tables calculated by the formule
of various authors, but the results of direct experiments made
by the most reliable scientific authorities—and I soon had
the satisfaction of discovering that I had, to all appearance,
solved the gordian knot.

The tension of steam, or its elastic force, does not present
any natural simple relation to either thermometric tempera-
ture or to the total units of heat supposed to be contained in
steam, but is mcst intimately related to its latent heat, a por-
tion of which, in fact, it really is. According to my views,
the simple law reads as follows:

While the pressure of steam increases in a geometrical pro-
gression, the latent heat decreases tn an arithmetical progression,
and vice versa.

If the pressure in atmospheres be as 1, 2, 4, 8, 16, 32, etc.,
the corresponding diminution in latent heat will be, respect-
ively,as 1, 2, 8, 4, 5, 6, etc. The same would occur with the
series 3, 6, 12, 24, 48, 96, etc., or 5, 10, 20, 40, 80, ctc., or any
other

It we take 537 C. units of caloric as the quantity of « latent
heat ” in steam, indicating 100° C. on the thermometer under
atmospheric pressure, we find that the difference between the
terms of the above arithmetical progression is 17, or a num-
ber which approximates to it within a very minute fraction.

This number of 17 units of heat is an average of the differ-
ences found by me to exist between a large number of the
carefully observed temperatures, noted by Arago, Dulong, and
Regnault, as corresponding to observed pressures.

It gives us:

Pressure in atmosphere. Latent caloric.

....... teeeescteseracenneesss D37 units.
it it . B3T—17
S N v D87T—1T % 2
Bttt it ite it 537—17.x 3

B U 537—17 x 4, etc.

By interpolation, I have formed the following table,
showing the latent heat (which may always be readily calcu-
lated from the thermometric indications, by means of Reg-
nault’s formula T ‘3054 5065 for Centigrade degrees, or
(T—32)305 + 9117 for Fahrenheit degrees, and the cor-
responding pressures of steam in atmospheres, from 1 to
16. The temperature is also readily calculated from the latent
heat by the formula T=606—L~--"695, in which L represents
the units of latent heat.

The letter A indicates the units of latent heat of steam of
100° C., or 212 Fah. or of atmospheric pressure, and b indi-
cates the number corresponding to the difference between two
terms of the arithmetical progression. I shall here only
exhibit the Centigrade series in numerals.

1nf;l‘ter1s1%l;;e}feres. unitg%rfrf:gglﬂdé:lgoric. In general.
............ 13 (- G )
D T 37 A L AP A—b
 JURUP 53T— (1T 4+ 17) e evveveennnn corn A0 +2) ¢
deviiinnnnnns 53T— (17 X 2)evvrrrnnns e, A—(b+D)
;P 53T—[(M7 X )+ YT vvvnnnnn. A—(b+Dd+%)
Geeernnennnns 537—[A7Tx2)+ @ X ). .-.... A—(+b+2%)
. U 587—[(17 X 2)+@X Y)]..----. A—(0+b+3%)
8evuns s 53T—(17X8). v evvvrernnneannnn, A—(+b+b)
TR 53T—[(1TX) + 17T+ evennns A—(30+%)
1 (| PR 587T—[@X1T)+@X )] -.. ... A—(8b+2%)
Teeeeeenneens 537~~{(8X17)+BX )] ... ... A—(8b+3%)
12 e erniennnns 537—[(BX1T) +(@EX)]---..... A—(80+4%)
18 ceeenecnns 537T—[BX1N) +(BEX )] .- .- ... A—(3b+5%)
14eeeeunaeennn. 587—[(8X17) +BX )] - ------ A—(3b+6%)
15, eeeeaaaens 537—[(8X1T) +(TX17)]. -...... A—(8b+17%)
16..-.. e 587—[(8X17)+HBX 1) v - -+ - A—4p,

I am at present occupied in computing the latent heat of
all pressures, from 1 to 16 atmospheres and up to 1,000ths
parts, which will furnish more complete data than any
extant.

In order to facilitate at once to others. the verification of
my statements, I will limit myself to showing how the
10ths, 100ths, and 1,000ths are interpolated by an example.

PRESSURE FROM ONE TO TWO ATMOSPHERES.

TENTHS,
Units.

Atmospheres 1.......cccvvunnn P N 537

« S T, et e, 537—1%

« 3 T 537—2X 4%

Z 3 P 537—9X 3%

“ Y ...587—17

HUNDREDTHS.
Unitas.

Atmospheres 1 537

“ 110000 iiiann Ceeeeen 537—}%

“ b b U 587—(1+3+1%%)

“ 3 G 12 58T—(35+H2 X P!

“ b L T 537T—(9X 15+9X 47

THOUSANDTHS.
Units.

Atmospheres 1............537

«“ 1101........887—(} 343 2)

“ 1102........ 87—} X )

e 1:999........ 537—( X5 +9X %o +9X t3%5)

I have applied my formula to most of Regnault’s practi-
cal observations, taken high and low in the scale, and find
the discrepancies to be really insignificant.

He gives, for instance, pressure 1:905 atmospheres ; observ-
ed temperature, 119-16 ; latent heat, 523 ; I find 521,615, or
a difference of only 1-385 units. Another is T—=119-16 ; press-
ure, 1994 atmospheres; latent heat, 522-2; I find 521-292
units, or a difference of 1:008 units.

Among the higher pressures, we find : Pressure, 13:344 at-
mospheres ; temperature, C., 193'8 ; latent heat, 472:2. We
here, by our theory, have 473662, a difference of 142 only;
and again, P—=13625; T—194'8; latent heat, 471-2, when

I find 474047, a difference of 2:847 units,
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The above are only a few examples, taken at random from
among many, to serve as a verification of my law, but all
those I have tried have approximated as closely to the
practical results of experiment as those we have just quoted.

I have rapidly penned the present notice for the purpose
of eliciting the opinion of others upon this important and in-
teresting subject.

In a future article I may furnish various practical formu-
lee in connection with it, and will enter into the discussion of
the relation existing between, so-called, latent heat and the
volume of steam, as also its connection with the present theory
of expansion and condensation, all of which we hope to show,
have the most intimate dependence on its amount.

Let us conclude by reminding the reader, that we are, in
all probability, fast approaching the day when it will be ad-
mitted by all sound philosophers, that only one law exisis in
nature, MOTION, the modes of which are familiarly known as
heat, light, electricity, chemical affinity, molecular forces,
gravitation, innervation, etc., all of which will be found to be
perfectly convertible into one another. This will constitute a
sufficient proof of their identity. ‘

—— R P
THE SEWING MACHINE---ITS ORIGIN AND SUGGESTIONS
FOR IMPROVEMENT.

In the year 1825, there lived in the city of Saint Etienne,
in France, a poor and obscure tailor whose patrons were few
and far between. His carelessness about the work intrusted
to him, joined to his eccentric habits, obtained for him
throughout the neighborhood an unenviable reputation, the
natural consequences of which were that his businessdeclined
from day to day and he ended by becoming a veritable pau-
per. In 1827, he was considered as laboring under the con-
stant influence of hallucinations, and in 1829, he was unani-
mously regarded by the gossips of his precinct as insane.

This madman was no other than Barthlemy Thimonnier,
the inventor of the first sewing machine. He was born at
Abreste in the year 1798, and was the son of a dyer of Lyons.

Itis an old custom with many manufacturers of the south of
France, to give out large quantities of needle-work and em-
broidery to the country girls residing around their establish-
ments. This attracted the notice of Thimonnier and origina-
ted in his mind the first idea of a sewing machine. On its
construction he worked without help or money during four
successive years, at the expiration of which, in 1830, he ob-
tained his letters patent.

A government engineer by the name of Beaunier, living at
Saint Etienne*st the time, examined the machine, and appre-
ciating at a glance the value of the invention, took the tailor
with him to Paris, where a firm was soon started under the
title of * Ferrand, Thimonnier, Germain, Petit & Co., with a
view to the profitable working of the patent.

In 1841, in the Rue de Sevres, might have been seen a work-
shop,in which eighty wooden sewing machines were constant-
ly employed in making army clothing.

That same year, however, the tide of a fierce revolutionary
outbreak swept over France, and the laboring men of the
capital, in their blind and ignorant fury, saw in this new sub-
stitution of ‘machinery for manual labor, nothing but a means
of robbing their wives and daughters of their daily bread.
The consequence was exactly the same as in the case of the
canal boatmen of Miinden, who destroyed the first steamboat
started there in the year 1707, and of the Belgian weavers,
who some years ago broke up the first flax-spinning
machinery imported from England into the city of Ghent.
An armed and infuriated mob smashed all of Thimonnier’s
machines, and he himself had to flee for his life.

Soon after this Beaunier died,.and the firm of Germain,
Petit & Co., was dissolved leaving our poor tailor out in the
cold.

In the year 1834, Thimonnier returned to Paris, and having
improved his mach'ne, attempted to make a living by taking
in sewing. In this, however, he failed, and was at length
obliged to walk all the way back to his native home with
his machine upon his back, exhibiting it as a curiosity along
the road in order to enable him to purchise his daily meals.

After this sad experience it would be thought Thimonnier
would have given up the matter in despair, but, on the con-
trary, he went to work and constructed several new machines
which he disposed of with the greatest difficulty.

In the year 1845, the date of Howe’s patent in America, the
French machine was already making two hundred stitches a
minute

M. Magnin, of Villefranca, at this crisis joined our inventor,
and furnishing the necessary funds, the construction of ten-
dollar machines was at once begun by them, with a fair pros:
pect of pecuniary reward. In 1848, these machines made
three hundred stitches per minute, and could sew and em-
broider any material from muslin to leather inclusive. The
woodwork had now also been replaced by metal.

In the memorable month of February, 1848, another convul-
sion of the people took place in France, and for the second and
last time were Thimonnier’s hopes of success entirely blighted,
himself and his partner being completely ruined by it.

He sold his English patent to a Manchester company for a
trifle, sent his best machine in 1861 to the great London Ex.

‘hibition, but too late to be noticed ; and, finally, after thirty

years of a life of incessant struggle and adversity, he died at
the age of 64, in the greatest poverty, on the 5th day of Au-
gust, 1857, at a place called Amplepuis.

‘While our poor tailor was starving in Europe, the sewing
machine was being perfected on a new principle, in the Uni-
ted States, and in 1845, Elias Howe, Jr., obtained his pa‘ent
out of which he eventually made quite a large sum of
money.

Since 1852, American sewing machines by various makers



Arrir 17, 1869.]

Srientific Jmevican,

247

have taken the premiums at all the shows, and were soon
known-and appreciated over the whole civilized world. At
the present time improved machines, together with a few
original patterns, are manufactured in England, France, Ger-
many, and other countries, some of which are not surpassed by
our own, being compact, cheap, and simple, and work rapidly
and efficiently, If our manufacturers wish to contribute to
the wants of the outer world in sewing machines, they must
apply their energies and ingenuity to perfect their machines
as some of them appear to be doing.

A good needlewoman with her needle makes from twenty-
five to thirty stitches per minute, while a modern sewing ma-
chine will make one thousand ; and yet we cannot call this
last a labor-saving machine, so far as regards the operator on it.
As compared with sewing by hand, the sewing with the ma-
chine is a really very laborious and fatiguing occupation.

A general law of mechanics is that whatever we gain in
speed must be compensated by increase in power. For every
extra stitch over the twenty-five or thirty mentioned above, a
greater effort will be needed from the operator, until she may
occasionally be taxed to her very utmost.

Increased power in this case is increased muscular action ;
muscular action needs fuel for combustion in the human ma-
chine ; fuel for combustion means increased expense for daily
food, ‘a strain on the digestive organs, or a certain and dan-
gerous physical waste of the individual. Our stage and street
car horses are changed several times a day, but sewing girls
at their machines are expected to work for ten or twelve con-
secutive hours with intermittent but continually repeated mo-
tions of the muscles of the lower limbs. Persons express
surprise, if the remark be made that the poor operator is
actually wearing herself out, and this much more rapidly
than the slight movements she is making would seem to
indicate.

‘We have before us a very interesting report, addressed to
the “ Société Médicale des Hopitaux,” in 1866, by Doctor Gui-
bout, on the sanitary condition of the many sewing machine
operators which came under his personal notice in the public
hospitals of Paris. Hollow cheeks, pale and discolored faces,
arched backs, epigastric pains, predisposition to lung disease,
and other special symptoms too numerous to be specified,
were found to be the general characteristics of all the
patients.

In the public houses of correction, where the female prison-
ers are obliged to work at sewing machines, in order to con-
tribute toward diminishing the public cost of their detention,
it has been found indispensable to issue to them supplemen-
tary rations over the usual diet of the establishments in order
to keep them in good health.

These disastrous effects must eventually tefid toward the
deterioration of our race, and deserve, in a humanitarian point
of view, the most serious consideration of all friends of
mankind.

The way to remedy these evils is simple enough, viz., to
make the sewing machine an automotor. In large establish-
ments, where numbers of them are-in daily -use, steam has
been applied with swceess, simple contrivances allowing them
to be stopped or their a@ed to he ingreased u&h&gﬂwt‘ the
operator. Steam, however is unavailable in pnmte dwell-
mgs and here we meet with a heed which Adnerican inven-
tors ought long ago to have fully and satigfactorily stipphed
that of a “ family” automatic machine.

The only really praectical device of the kind with whlch we
are acquainted (and this leaves much to be desired), is the
clectro-magnetic automotor invented in France by H. Cazal,
which occupies so little space that it may be hidden under a
foot stood. The fact that the cost of combustion of zinc is
thirty times higher than if the power had been obtained by
the combustion of coal, is to a certain extent compensated by
‘the advantages of absence of boiler, fires, smoke,smell,or dust.
Four of Bunsen’s elements are sufficient for driving an ordi-
nary sewing machine at a cost of fifteen or sixteen cents
per day.

The apparatus itself consists in an iron pulley with an ex-
ternally toothed rim, which revolves freely within a metallic
ring, toothed similarly to the pulley, but on its internal sur-
face, so that the points of the teeth of the pulley, face and ap-
progimate to those “of the outer circle. An insulated wire
runs over the pulley, which thus becomes a magnet whenever
an electrical current is run through it, and ceases to be so
from the very instant that the current is interrupted.

‘While the current from the battery is active, each of the
teeth of the pulley attracts its opposite on the rim, and if the
current were to remain constant, each of these would remain
¢n situ and no motion would be imparted to the wheel;to avoid
this, a commutator, which is set in motion by the motor itself,
regulates the passage of the electrical current through the
wire and rendersit intermittent. As soon as the apexes of the
teeth have placed themselves into opposition, the current ceases
and the teeth on the pulley proceed onward, when a fresh
current forces them into a second opposition with the next set

on the rim, and so on indefinitely, producing a very satisfac- |

tory rotary motion. The power being symmetrically disposed
around the axis and in each tooth, there is very little friction
on the bearings and no noise produced. The speed can be
varied at will, and the simple pressure on a knob or button
causes instantaneous stoppage.

It is our conviction that electro-magnetic, or other smallmo-
tors, fit for many domestic uses, could easily be devised, superior
to even the simple machine of Cazal. We recommend this sub-
jeet tothe immediate attention of ourmechanicsand engineers.
Should they succeed, they will have found not only a souree
of wealth for themselves, but they will have contributed their
mite towards alleviating some of the thousand hidden miseries
incident to our modern civilization, and will thus have ae-

| mer,” the reverse of the “fuller,”
| injured.

quired a right to the gratitude of their laborxng brothers and
sisters.

SHAFTING, PULLEYS, AND BELTS.

Improperly hung shafting, unbalanced pulleys, and crooked
and badly constructed belts absorb an amount of the power
used for manufacturing purposes that would probably, if
known, astonish the most observant. When it is considered
that this power is costly—costly not only in the first means for
its utilization, as in the construction of a dam, flume, wheel,
etc., when natural water poweris employed, but eminent-
ly costly when the source of power itself is an item of continu-
alexpense, as in the employment of steam—it will be conceded
that the subject of saving the amount now wasted from im-
perfection in the means of its transmission, cannot be of mere-
1y slight interest. Too many of our shops and manufactories
present a spectacle, anything but pleasant to the mechanical
eye,in sprung shafting, cut boxes, inefficient belts, unbalanced
pulleys, shafts of insufficient size, and a general lack of evi-
dences of intelligent arrangement and proper management.
Some, it is pleasant to say, are models in all these respects ;
the manager allows no leaks to escape his observation ; from
the source of the power to its ultimate delivery, every step
and every means are carefully scanned and kept in perfect
order. For such, any directions we may give, any advice we
may offer, any suggestions we may make, are superfluous.
We write the following for others.

Before selecting the iron for a shaft, or for several lines with
their counters, the machinist or millwright should take into
consideration the weight each section of shaft is to sustain in
the size of pulleys and strain of belts, the distance between
points of support (boxes), the velocity of the shaft, and the na-
ture of the machinery it is to drive. In all cases the iron for
shafting should be chosen for its homogeneousness and per-
fection of rolling, seen by the finish of its surface. Each sec-
tion should ‘be handled carefully in transportation. As it
comes from the mill it is usually straight, or nearly so, but
teamsters and dealers in iron bars seem to suppose that no
more care is necessary in handling a bar calculated for shaft-
ing purposes than in treating so much scrap iron. Frequent-
1y the lengths come crooked, bent, and sprung, to the hand of
the machinist ; they receive in transit no more consideration
than the trunks of passengers on a railroad or steamboat at
the hands of baggage smashers. It would be well for manu-
facturers of rolled iron for shafting, if they would follow the
example of steel makers, or of Jones & Laughlins, manufac-
turers of cold rolled iron at Pittsburgh, Pa., and pack their
bars in boxes. It would be well not only for them,but for the
workman who is to convert these bars into shafts.

And here let us say a few words in favor of a most merito-
rious improvement, that just referred to, en passant, the cold
rolled shafting. Its first cost is greater than that ef the best
refined iron ordinarily used: for shafting, but it comes with a
peifect finish, rolled to perfect size, without bend, kink, or
spring, is ready at once to receive pulleys, and only requires
centering and sufficient turning at the ends to give a shoulder
for the couplings ; although if the coupling adapted for it and

fllistrated o No. 20, Vol. XV1T, ScrENTIFIC AMHRRICAN, be

used, the end turning may be dispensed with if not the
centering. '

But, passing from this style of nearly perfect shafting, let
us look at the processes to be employed to produce proper
sections where they must be turned. The first process is the
straightening. To begin at the beginning, the shaft should
be centered at the ends. It is evident this center must be
found by the circumference. If the shaft is bent or straight,
in either case the center should found and drilled, before any
attempt to straighten the shaft ismade. For this purpose the
ends of the shaft should be squared This is done preferably
by the vise and file ; for if placed on temporary boxes in the
lathe in order to use the side, or squaring-up tool, we do not
know that the bearings of the shaft are true, and it cannot be
placed upon centers until center holes are made, and this is
our first object. Let the machinist take the shaft or bar to
his vise, resting one end on the floor, and file by the trysquare
until he has the end square with the longitudinal surface ;
the center punch and dividers will give him the proper center.
This, be it borne in mind, before any attempt at straightening
is made. We are aware that a centering lathe is frequently
used, and if used judiciously it is a valuable machine, even for
crooked or sprung bars, but for those who have not this tool
the plan above is sufficient.

The center being found, drill by the hand or breast drill, if
a lathe is not convenient, a hole of about one-eighth of an
inch diameter at least half an inch deep ; then chamfer or
flare the hole with a cone-shaped drill, milled on its face—
not a four-sided or three-sided tool, or a flat drill of two
sides, but one circular to bear on every point at the same
time.

The shaft is now centered, and is to be straightened. To
determine how much out of true it is, suspend it between the
centers of a lathe and rotate it by hand ; no dog is required.
H sprung in a long sweep,put a block of solid wood across the
ways of the lathe, with a hook bolt projecting above it at the
rear end, and use a ' wooden bar as lever, placing one end un-
der the hook, and at the other end apply your weight. Any
crook not too short can thus be straightened. If short crooks
occur, not manageable in this way, do not strike the iron cold
on an anvil, but heat it to a red, or nearly so, and then
straighten, not by the direct blow of the sledge, which will
indent the iron, but through the medium of a hollow * for-
so that the irom is not

‘We place great stress on this method of straightening kinks,
a8 we know that not only is cold hammering injuriousin in-
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denting the iron, and injuring its texture, but that after these
indentations are removed by the turning tool, if it goes so-
deep, the crooks sometimes return, like curses, to vex the
peace of mind of the ignorant or careless workman. Turning

the shafting must be deferred to another time.
—————

BEET ROOT SUGAR IN THE UNITED STATES.

The Evening Post (Chicago), in noticing our announcement
that we would give a series of’ practical articles on the manu-
facture of beet root sugar and expression of our belief that
Yankee beet root sugar will, at no distant day, be offered in
the markets of the world in successful competition with both
colonial and European brands, admits it to be “a very com-
forting and encouraging fact, if fact it shall prove to be.” It,
however, throws some doubt upon the probability of success-
ful beet root sugar manufacture here, based upon the very
partial success hitherto attained in the attempt at such manu-
facture up to the present date. It says: “The establishment
at Chatsworth, in this State, which was hailed when first be-
gun as a certain triumph of low priced land and a home
market over the competition of cane~gr6wing districts, has had
anything but an encouraging experience. A very large sum
of money, probably not less than $300,000, has been expended
by the company, but, thus far, without anything like the ex-
pected return. It is said that all the causes of failure are
easily explained—that a bad crop of beets in one year, insuffi-
cient and defective machinery in another year, a want of
water in a third year, will account for the continued inability
of the works to pay.”

Those acquainted with the history of this establishment,
and who have a knowledge respecting the details of the man-
ufacture, will readily admit that the causes assigned are am-
ple to account for the « inability of the works to pay.” These
works are, however, doing better than the Post seems to think.
It is stated, that during the last year they made a million
pounds of sugar, which ought not to imply anything like im-
minent bankruptcy.

The Post states strongly the difficulties which attend the
introduction of new industries, and shakes its head doubting-
ly thereat. But there are plenty of precedents to reassure it
and other doubters. Of these we will instance only one, the
silk manufacture, now. a profitable and permanently-estab-
lished industry on this continent. Surely, on the score of
failures in the few and imperfect- trials hitherto made in the
beet root sugar manufacture, we find little to give reason for
doubt when we remember the numberless failures and dis-
cougagements that obstructed the earliest attempts at spinning
and weaving silk. It is hardly fair, however, to consider the
only attempts worthy of the name, yet made in this country,
as failures until it shall be proved beyond a doubt, that they
have not only been doing business at little profit for the limit-
ed time they have been in operation, but have lost, and must:
continue to lose, from the insurmountable obstacles they are
forced to encounter.

This has not yet been demonstrated, and the very fact that,
notwithstanding the misfortunes of the works alluded to, it-
has kept its head above water, 1s, we think, evidence that it
will not soon be demonstrated.

In this connection, it may not be amiss to give some figures
from the New York Skipping and Commercial List, showing
the extent of the sugar trade in the United States for 1868.

The quanties are given in tuns of 2,240 pounds:
Tuns.

Received at New York.......coovvuuennnnn. 259,073
Received at Boston. . ....ovvvviiiiiiiiinaen 62,237
Received at Philadelphia........ccooviunn.. 66,120
Received at Baltimore.........ccevveeen... 53,458
Received at New Orleans. ........coovuunnn 10,706
Received at other ports..............ovoee. 10,380
Total receipts.....ovvevenivieennnnnn. 4_6?,97_4

Stock, January 1,1868............cocouitt 45,746
Exports and inland shipments............. 8,246
Stock, January 1,1869........c..viiintn 41,942
Consumption of foreignin 1868............ 446,533
Consumption of foreign in 1867............ 375,068
Crops of Louisiana, Texas, etc.............. 33,000
Total consumption of cane sugar for 1868.. .479,533

“The crop of Louisiana, now about made, is estimated at
100,000 hogsheads. The season has been unusually favor-
able—so much so that at one time strong hopes were enter-
tained that the yield would reach 125,000 hogsheads ; but the
weather has recently been unpropitious, and the estimates
have been reduced to the first mentioned figures.

“The insurrection in Cuba will interfere materially with the
supply from that quarter. The crop of maple sugar in the
United States the last year will be about 23,000 tuns, though
the data is imperfect upon which the estimate is made. The
production of sagar throughout the world, including the beet
sugar of Europe and the palm and date sugar of the Indies,
for the year 1867, is estimated at 1,299,600 tuns, of which
Cuba produces nearly one-third ; of this Great Britain and
her colonies consumed about 689,000 tuns, and the United
States 467,300 tuns—the two nationalities consuming nearly
one-half of the world’s supply.”

It will be seen that the foreign sugar consumed in 1868 in
this country exceeds that of 1867 by 68,465 tuns, or morethan
the increase in home production, although the season has
been unusually favorable. We do not believe the American
people will content themselves with dependence wupon
foreign countries for this important staple, when there
is no solid reason for so doing. With our fertile soil, and
fertile brains, it will go hard if we do not .make beet root
sugar supply our own consumption, with some to spare for
export. Let us not expect too much from the ‘brief experi-
ments yet made ; we have planted only a few small seeds, it
i not yet time for the reaping.
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PAIGE’S PATENT IMPROVEMENT IN STEAM BOILER
FURNACES.

Where bituminous coal is used as a fuel to generate power,
for steam engines or other purposes, muach of the carbon, of a
volatile character, is carried off and left to settle down through
the atmosphere, to the annoyance of everybody in its vicinity
and to the direct loss of the consumer. For want of legal en-
actments, such as exist in England, some of our towns and
cities are rendered unpleasant to their inhabitants and unat-
tractive to strangers. The unconsumed carbon, which vitiates
the atmosphere, where bituminous coal is the fuel, is neither
healthy nor comfortable. The object of the device shown in
the accompanying engraving isto provide for the complete
and entire combustion of the gases and of the volatile, but
solid particles of fuel, usually carried off by the draft tc be
deposited in a golid form.
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Fig. 1

Treating Textile Fabrics.

M. Pierre Armand Neuman, of St. Denis, Paris, treats tex-
tile fabrics with sulphuric acid, for the purpose of rendering
them impermeable. By this process the fibers on the surface
of the fabric are partially dissolved, and converted into a glu-
tinous substance, without the fibers in the body of the fabric
being destroyed. The fabric, after being passed through the
sulphuric acid, is quickly washed and rinsed in water, to stop
the action of the acid, and remove all traces of it, and it is
afterwards dried, when the part which has been acted on by
the acid, having impregnated and coated the fibersof the fab-
ric, and filled up the interstices between the warp and the
weft, will convert it into a parchment-like and impermeable
materiel,

—_———a—————
Heat and Steam,

A correspondent writing to us on the subject of “ Waste and
Economy of Fuel,” seems to misapprehend Joule
and Tyndall. One cubic foot of water when trans-
formed into steam, does not, as he supposes, only
contain 1,169 units of heat, but contains 1,169 mul-
tiplied by 62% pounds, or 78,062'3 units.

The steam engine furnishesa ready and conve-
nient method of determining the mechanical equiva-
lent of a unit of heat, and shows conclusively, we
think, that Joule’s figure is too low.

If we accept the results of the most careful physi-
cists of our day, we may take the calorific value of
one pound of good coal asequal to 7,500 Centi-
grade degrees.

Two such pounds consumed in as perfect a steam
engine as we can construct, gives us an indicated
horse power of 33,000 foot-pounds per hour, so that
twice 7,500 units, or 15,000, in this case, will pro-
duce in an hour an effect equivalent to 83,000 X
60 minutes, or 1,980,000 foot-pounds. One unit at
atmospheric pressure of 14°706 pounds will then rep-
resent 132 foot-pounds.

Reducing the pressure to zero, we obtain the
equivalent of 1,981:192 foot-pounds for each unit of
heat. Had the calorific power of 1 pound of coal

been 6,000 units of heat, our equivalent would have

Fig. 1 is a vertical longitudinal representation of a furnace
and boiler, and Fig. 2 is a cross section, taken on a transverse
line at the rear of the grate. Similar letters refer to similar
parts in both engravings, The furnace isof the ordinary
-style, its back, however, being an upright plate fitting the
convexity of the boiler and the level of the grate, and having
an opening of an elliptical form, but carved on its upper sur-
facc, to the circumferential line of the boiler. Another up-
right plate, similarly formed, is placed just Lehind the first,
having a similar projection. These are seen in both figures:
A is the boiler in Fig.1 extending to the horizontal dotted
line, and in Fig. 2 being shown in transverse section. B, in
Fig.1, shows the sectionsof the plates. The same in both
figures show the form of the plates;and, in Fig. 2, at C, the
whole contour of the openings is shown, also in section in
Fig. 1, same letter—C. .

The gasesof combustion are met at a point between the
two plates by a column of atmospheric air (oxygen) admitted
through side apertures—seen plainly at D Fig. 2—to the
space between the plates, B. It is evident that the outer air
passing into the chamber, formed by the space between the
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two plates, and meeting the heated gases, smoke, etc., from
the furnace, is at once expanded and intimately mixed with
these products of combustion ; not passing through the open-
ing in the rear plate in a direct line, but deflected against the
surface of the plate, and thus receiving a recoil or revolution

before passing off with the draft. Thus perfect combustion
is assured, and an intense heat results, that passcs along the
bottom of the boiler and envclops its sides. .The inventor
believes that not only is the smoke all consumed, but that
the power of the heat and, consequently, the economic use of
the fuel are increased twenty per cent. Where, as on vessels,
the bulk and weight of the fuel carried are important
clements in calculating the capacity of a ship, the advantage
of such a device is apparent ; and also where the cost of the
fuel is an important item. This improvement may be ap-
plied to any ordinary furnace as well as to those built special-
ly for its reception.

The inventor and patentee guarantces that the improve-
ment will accomplish all that he claims, and invites those
who desire further information to address J, L. Paige, No. 7
Howell street, Rochester, N. Y.

been 1,838:25; if 8,000 deg., 2,426'32. The average
would be 2,065 foot-pounds. This result we prac-
tically obtain every day with engines which we know to lose
30 per cent of useful heat. Addingthis 30 per cent to our
equivalent, as above, we obtain 2,6845 foot-pounds, as thereal
equivalent of one unit of heat as exhibited by the working of
the modern steam engine.

e e e et B et
SELF-LUBRICATING AND SELF-CLEARING DRILL.

Boring deep holes in metals, especially when the hole is of
very small diameter,and it is necessary to haveit drilled straight
and true, is not always an easy matter. In boring pistol and
rifle barrels, for instance, nearly as much time is employed in
in removing the drill,clearing,and lubricating it,and replacing
the barrel and drill, as in the drilling itself. The drill shown
in the accompanying engraving was brought to our notice by
Wmn. A. Chapin, of White River Junction, Vt., and introduced
by him into the U. 8. Armory, at Springfield, Mass., and is in-
tended to obviate the difficulties alluded to,and save this other-
wise wasted time.

Fig. 2
4

The drill is, as seen in Fig. 1, a “ pod ” drill, milled to cres-
cent form, in transverse section, the milled semicircular score
being for the reception of the chips. Throughout its whole
length it has a channel, seen in both figures, but more plain-
ly in Fig. 2, that terminates at the cutting end, or point, and
near the other end connects with a funnel to receive the oil or
alkaline water, which acts as a lubricant. This score is milled
or planed in the body of the drill, and covered with a piece of
sheet steel, held in place by soft solder. Fig. 2, the enlarged
cross section,shows this arrangement.

At the cutting end of the drill, the heat, caused by friction,
will be greater than at any other point,and if the drill is used
horizontally, the oil will be thinned and find its way to the
point. If, at any time, the oil passage should become clogged,
the hand end may be opened and a wire introduced for its
cleansing. Thisend may be closed by any simple plug that
may be readily removed for the purpose. 'Thisclogging, how-
ever, rarely occurs.

— >
Tumnneling Sireet Crossings.

Engincering speaking of the proposition to construct either
bridge or tunnel crossings on the crowded streets of London,
condemns both plans. Arguing against bridges, Engincering
says: “ We have sufficient experience, from a lengthened trial
of the overhead bridge spanning the most crowded portion of
Broadway, New York, that such a system of street crossings
is of but little service ; decrepit persons were unable to use it,
business people too hurried, ladies were assisted over the street
by the police, and the bridge was scarcely employed, save by
idlers, while the only one who derived profit from it, till it
was removed a few months ago, was a neighboring photo-
grapher. And if a bridge has proved itself objectionable in a
situation where, of all others, a bridge should have proved
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itself most beneficial, a subway would be still more useless
and objectionable.” We certainly cannot see the force of this
reasoning. In no single respect, but that of being on a dif-
ferent level from! the street, is a subway like a bridge. But
while the bridge must be high enough to allow vehicles and
loads of all sort to pass under it, and its ascent and descent is
consequently wearisome, the floor of a tunnel need not be
more than eight or nine feet from the upper surface of the
roadway. We have yet to hear any valid or even plausible
objection to tunneled street crossings.
1 B> -

KOCH’S COMBINED AUTOMATIC LIFTING PUMP,

The object of this pump is to produce a continuous flow of
water, by means of mechanical appliances brought intoaction
by occasional exertion of force storing up power, for the time
when required. The intention is to concentrate a force by a
moment’s application of physical power, to develop gradual-
ly into a power extending through a period much longer than
that required for condensing or compressing it.

The cylinder, A, is suspended in a well, tank, or cistern,
having inside it a piston, B, to which is connected a wire or
other rope by which it may be lifted. This rope passes be-
tween rollers, C, at the top of the cylinder, made of elastic or
flexible material, thus forming an air-tight joint, or packing.
It is wound around a barrel by means of the double crank, D,
and pinion and gear atthe top of the well or cistern, or at,
any convenient point in the building. Connected with the
piston is a series of spiral springs two or more in number,
guided by means of diaphragms fitting the interior of the cyl-
inder, but not necessarily air or water tight. In raising the
piston, B, of course these springs must be compressed, and
this compression is the means for furnishing the power neces-
sary to re-depress the piston by their resilient force, and thus
raise the water. Suppose the cylinder be, as represented,
filled with water, the piston raised,and the springs contracted ;
it is evident, if pipes E and F, arc furnished with cocks and
they are closed, no air could enter the cylinder from these
sources when the piston was raised, and a consequent vacuum
would be formed under the piston. Then water passes from
the pipe, G, to above the piston and rushes down through the
cylinder and the central hole in piston, B, up through the up-
right pipe, to be delivered by the pipe, E, or the pipe, F. The
descent of the piston will be governed entirely by the water
drawn through these pipes, so that the amount of water that
can be drawn, before again contracting the spring, is limited
only by the capacity of the cylinder.

Patent pending through the Scientific American Patent
Agency. Further information may be obtained by addressing

Christian H, Koch, at Davenport, Iowa.
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TIME AS A MEASURE OF- FORCE.

In an article in our last issue, on “Vis Viva and Inertia,”
we alluded to an able paper upon the subject of “ Motion and
Resistance,”by Prof. Henry Morton, and made a brief quotation
from it. The paper referred to contains, also, the following
paragraph :

“1t may be objected that the time of action is not the true
measure of a force, but rather the distance which it causes a
body to move in a given time. But that this is not so, will be
seen when we consider that any velocity once implanted in a
body, needs no force to maintain it, so that all the motion after-
wards executed by reason of that element is a clear Gam hav
ing no equivalent of expended force as its representatw

This paragraph contains the very partial enunciation of an
important and fundamental law, and as it is evident, from the
connection, that the author, when speaking of force as a posi-
tive, also considers with it its negative, resistance, his position
is unassailable. Distance is not a measure of motion.

But the real meanings of the correlatives, force and resist-
ance, are but dimly comprehended by many even who essay
their discussion. Force is regarded by many as a hidden
property, distinct from the ordinary and easily discernible
properties of matter as seen in its aggregated state. Others
seem to regard it as an exterior and occult influence, which

compels matter, but does not reside in it. Others, more
rationally, we think, consider it as being simply motion of
matter. But the latter is true, if true at all, only in a limited
sense. In this limited sense force implies resistance; cannot
exist without resistance. This is evident from the illustration
contained in the above extract from Prof. Morton’s paper, that
is, a body moving forever without resistance, from a previously
applied force. It is, then, only while motion is imparted from
masses to masses, from molecules to molecules, from atoms to
atoms or molecules, from molecules to molecules or atoms,
from atoms or molecules fo masses, or from masses to atoms
or molecules, that motion becomes a force. If motion is
recognized, in this limited sense, as force, the true idea of re-
sistance is expressed by saying that a body, by impact, loses
motion or imparts it to masses, molecules,or atoms. In this
view of the subject the relations of force and resistance exist
together, and time is a measure of both, or either.

Momentum, amount of motion, expressed in the works on
physics, by M ;V, which is the weight of a body multiplied
by its velocity, is not an absolute expression, unless we estab-
lish a unit of velocity. The mathematical expression of a
unit of velocity is found by dividing the entire number of
units of distance by the number of units in the time required
for a body to move through that distance. Itis(D—-T),in
which D represents the distance, and T the time. It is at once
seen that neither time (T) nor distance (D)is a measure of
momentum (M V), when considered separately ; and the mo-
mentum of a body, or its amount of motion, i8 a constant one
for all times when velocity (V—=D--T)is constant, and M is
also constant.

So far as motion is concerned, considered simply as motion
and not as force, time is no measure of it. As soon as a body
begins to impart its motion, or, as is the common method of
expression, “to overcome resistance,” time alone may be a
measure of the motion received (force), and the motion im-
parted (resistance), the equality of which has long been recog-
nized by physicists in the expression, “action and reaction
are equal.” For if the entire amount of motion imparted and

received be uniform during a period of time, the motion im-
parted during a unit of that time will be an exact measure
of the whole motion imparted ; and the motion imparted for a
unit of time is only found by dividing' the entire amount of
motion imparted by the time.

The author of the article on “Vis Viva,” in the Chemical
News, from which we made an extract in our article on “ Vis
Viva and Inertia,” in our last issue, seems to have reached a
somewhat similar conclusion, when he asserts that, “as he
understands ‘vis viva,’ it relates only to change in velocity,
and does not apply to the maintenance of a uniform velocity
after it has been once attained.” Now, change in velocity is
purely and simply the subtraction from, or addition to, the
motion of a body—of motion considered as quantity—and as
(if the views of the identity of motion and force be correct)
this, of necessity, implies force and its correlative, resistance,
we see how “ vis viva” can only relate to ckange of velocity.

There is little doubt that the differences which arise upon
topics like these, between those who attempt their discussion,
originate more from the inefficiency of language than from
the real views entertained respecting them. The language of
scientific discussion should be cleared of many terms that now
are only sources of embarrassment. Some of these may be
noticed, more especially, in a future article.

—————— >
THE BURDEN OF MEMORY.

Appleton’s Journal contains in its first number a calculation,
by Berthelot, the eminent French organic chemist, of the
number of combinations which may be made of acids with
He says, if you give each compound, thus
possible, a name, and allow a line for each name, and then

certain alcohols.

2 | print 100 lines on a [page, and make volumes of 1,000 pages,

and place a million volumes in a library, you would want
14,000 libraries to complete your catalogue.

The science of chemistry is perhaps the most striking ex-
ample of the rapid accumulation of facts so characteristic of
the present age. Hosts of investigations in every field of re-
search are unearthing treasures of knowledge and adding
them to the accumulated scientific wealth of the world. The
burden which the memory is called upon to bear is already so
heavy, that it could scarcely be possible for any man, however
gifted by nature, to carry with certainty, those pertaining to
any one department of science, even though his entire life
were devoted toit.

This fact explains theincreasing demand forworks of refer-
ence. " Encyclopedias, hand-books, compilations of tables, and
various and multiplied helps to memory abound; new books
of like character are constantly issued, and those which al-
ready exist, nced constant revision, to keep pace with the
march of discovery.

It is quite evident that only a small fraction of the mass of
facts can ever be stored up in any individual memory ; the at-
tempt to remember them would occupy thrice the years allot-
ed to the life of mankind. If only partcan be remembered, it
becomes important to know what ought to be remembered,
and what must be left to the works of reference.

‘While facts are almost numberless, principles are few. We
can then, easily remember principles, and a knowledge of
general principles is the key to research in booksfor facts we
do not know ; it is also the means whereby we can test the
truth or falsity of the statements contained in such works.
It would be strange indeed that errors should not creep into
any extended work of reference ; nay, it is strange that so
few errors are committed. But if a fact be erroneously stated,
the error will almost surely be discovered by considering it
with reference to the principles which underlie it. We should
therefore first seek to remember principles, and after them,
just as many facts as we can.

But to every individual there is a choice in the facts which
are to be remembered. Those which are of the most frequent
application in his business or profession, are the ones he will
be most likely to choose to remember, and with good reason.
The life-long student (there are a few such still to be found)
will choose such facts as he must frequently refer to in his
studies. But facts to be most easily remembered, require
thorough and careful classificaticn.

To classify properly is however a task of skill—skill only
acquired by a proper appreciationof the true end of all clas-
sification, namely, convenient reference. A business man
classifies his notes, receipts, letters, etc., and places each kind
of document in its proper pigeon hole ; but this classification
might be carried’ so far as to utterly defeat the purpose it is
designed to subserve. The pigeon holes might be so multi-
plied that a letter, or note, or receipt could be picked out of a
single bundle sooner than a particular pigeon hole could be
found among the entire number. Of course this is supposing
a very extreme case, but it illustrates the point we wish to
make, namely, that too much classification is as bad as too
little.

A great many people have too many pigeon hgles in their
memories ; more have too few ; and a few, those who seem
largely gifted by nature in power of memory, have neither
too many nor too few; but no single man has room in his
memory foreverything. All must more or less have recourse
to their book shelves.

A poor recourse it is in many cases. Down comes a huge
volume, the title of which in broad letters on its back, shows
that the fugitive fact we are after, is or ought to be within
its covers. We turn to the back partto find the index, but
we don’t see it. Perhaps it is at the beginning. We hope-
fully turn over the leaves of the book to find it there, and
discover nothing but a meager table of contents. We throw
down the book in infinite disgust ;if we have got to hunt two
hours for that fact, unless it be of great importance, we con-

anathemas upon the author, who maliciously thought to force
us to read his entire work, before we should have our fact.
We look for another book. Ah how different ! A copious and
carefully compiled index—by its help we unearth our fact, in
less time than we occupied in searching for an index in the
formerone. Good! We dust it carefully and place it close
to hand, and put the other away among the rubbish. As ac-
tion is the soul of eloquence, so an index is the soul of a book
of reference, and we admire both large souled men, and large
souled books.

Books of reference are a necessity of the age. In factall
books on scientific or technical subjects, are books of reference
and are more or less used as such, according to their worth.
Authors should not lose sight of this fact. It is not enough
that the subject should be ably handled, it should be so ar-
ranged that any passage may be found with the greatest fa-
cility. When this last and essential requisite is added to
merit in other respects, it is a well-tempered, well-sharpened
professional tool, which, if lost, or destroyed, is certain to be
replaced, to the profit both of the one who manufactured, and
him who uses it.

———
IDIOSYNCRACIES.

The peculiarities of constitution and temperament, and par}
ticular susceptibility to external impressions and mﬂuences,
possessed by different individuals and included in the general
category of idiosyncracies, have been a puzzle and a snare to
the theoretical physiologist since the days of Galen. Such
peculiarities are not confined only to the body, but are fre-
quently to be detected in the mind.

The writer of this article is a descendant of families distin-
guished through several generations, both on the maternal
and paternal side, foridiosyncracies, and is himself affected by
a peculiarity to which his family physician can testify, and
which will hardly be credited by other physicians. Opium
in large doses is to him a cathartic. Very few cases of this
peculiarity are to be met with. We once heard a distinguished
professor of materia medica, assert in a lecture the possibility
of this action of opium upon persons of peculiar constitution,
unconscious that a living example of the fact was listening to
his words. All idiosyncracies are of course remarkable as
seeming exceptions to general laws, and there is nothing more
so about the one mentioned than any other,exceptthe rarity of
its occurrence. We havemet, indeed, with a physician of this
city, who has known a similar case in Europe, but this is the
only other case of the kind we ever heard of. On the whole
we are inclined to think idiosyncracies much more common
than is generally supposed, many escaping notice on account
of their unimportant character.

One of the most common classes of idiosyncracies are those
connected with eating and drinking. Almost every one is ac
quainted with somebody who cannot eat honey without sub-
sequent distress at the stomach. Not quite so common are
those who cannot eat the flesh of certain kinds of animals.
A number of cases are recorded of those who could not eat
mutton without poisonous effects. An instance of this kind
once came within our personal knowledge. Supposing it to
be purely the effect of imagination, the mutton was once
smuggled into mince pies, usually made with beef, and thus
disguised was eaten, by the person affected, withquite serious
results. Violent pain in the stomach and sickness, followed
by copious vomiting, in fact nearly all the symptoms of irri--
tant poisoning succceded the eating of the mutton in thiscase,
and although the vomiting relieved the more distressing
symptoms, the effects were felt for several days. Similar ef-
fects from eating mutton are recorded in the books.

Even the most mild, and apparently most harmless, articles
of food may prove baneful to some people. Rice, cheese, eggs,
and various kinds of fruits, as strawberries, oranges, and
melons, have been known to invariably produce ill effects upon
some peculiarly constituted individuals. There is scarcely
one of our physical faculties that may not exhibit these
idiosyncracies. Sight, smell, the sense of touch, and even
hearing, may be thus perverted. How often we hear of cer
tain sounds that they “set ones teeth on edge.” We have
read somewhere of women so sensitive to the effects of such
sounds that the whistle of a thread drawn through stiff cloth
in sewing was positively unendurable. Nay, there seem to be
instances where deleterious effects are produced by commonly
harmless objects, when their presence is recognized by no
sensein particular. Instances of the latter kind are perhaps
as well or better authenticated than any others. Effects of
this class are generally connected with the presence of ani-
mals, as cats, rabbits, etc,, the near approach of which is
noxious to the persons affected, as is also quite frequently the
touch of their furs.

Allthat we have stated is based upon the best authority
and may be relied upon as perfectly credible. Now, how, we
agk, disregarding such facts, can medicines be prescribed by
rule, as is the too common custom, without occasionally -evil,
nay, even disastrous results ?

We have often had opium prescribed in the ordinary full
dose with the view to produce the ordinary, but exactly the
opposite effect, invariably resulting to us from its use. We
have seen the feet and limbs of a young lady whose skin is
peculiarly susceptible to poisonous effects, so swollen and in-
flamed from the effects of mustard drafts, as to excite fears
of the worst consequencss. We have seen similar effects
from the application to the skin of carbolic acid. We have
stood by hundreds of sick beds and have seen numberless
doses prescribed, and hardly ever have heard a physician
ask how certain medicines usually effect the patients. Asa
consequence, we have seen patients completely prostrated by
the action of drastic purgatives, in doses that would not pers

clude to do without it. We relieve oiir feeliigs by heaping
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haps heve geriously injured the average patient. We have
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seen others completely narcotized by doses of morphine, that
would only have quieted a cough in most ; and so on to the
end of the chapter.

We are well aware that book doctoring is held at its proper
valuation by the leaders in the medical profession, aud that
to such, the really skillful, even the slightest peculiarity of
temperament is not deemed unworthy of attention ;but there
are too many, far too many, who put all patients on the
same plane, and confine themselves rigidly to one routine of
treatment. -

No less are idiosyncracies of mind and disposition to be re-
garded in imparting instruction to the young, or in ourevery-
day dealings with our fellow men. Most mental peculiari
ties are easily discovered by the practiced student of human
nsature, and it as much our duty in our attempts to instruct
and reform others, to avoid nauseating them mentally as it
is that ot the physician to avoid over-dosing those he is at-
tempting to heal.

——— >
STEAM BOILER INSPECTION AND INSURANCE.

At a meeting of the Directors of the Hartford Steam Boiler
Inspection and Insurance Company, held at their office in
Hartford, March 31st, the following report of business done in
the month of February, was read by the President: “ Visits
of inspections made, 180 ; number of boilers examined, 332 ;
external examinations, 261 ; internal examinations, 84—while,
in addition, 18 were tested by hydraulic pressure; number of
defects in all discovered, 226 ; number of dangerous defects,
26 ; furnaces out of shape, 13 ; fractures, in all, 21—3 danger-
ous ; burned plates, 20— dangerous ; blistered plates, 53—2
dangerous; cases of incrustation and scale, 45; cases of ex-
ternal corrosion, 28—8 dangerous ; internal corrosion, 3—1
dangerous; internal grooving, 6 ; water gages out of order, 6;
blow-out apparatus out of order, 2—1 dangerous; safety
valves overloaded, 22—8 dangerous ; pressure gages out of
order, 14—8 dangerous; boilers without gages, 1; cases of
deficiency of water, 3. In the month’swork four boilers have
been found in such condition as to be positively dangerous,
and beyond repair. These four have been condemned, and
are being replaced by new boilers. In one of the cases of in-
ternal corrosion, noted above, an internal examination revealed
to the inspector plates so badly weakened that upon sounding
them with a hammer a hole was broken entirely through.
This shows the importance of carcful internal examinations.
Many cases similar to the above have been found in localities
where laws requiring annual inspections to be made are in
full force. State and municipal inspection laws require only
the hydraulic test to be applied ; hence incrustation, scale and
internal corrosion are defects which such inspections take no
cognizance of.

“We must again revert to the subject of overloaded safety
valves. Twenty-two have been found; while three were en-
tirely inoperative—from excessive loading and neglect. One
spindle was very crooked, and extra weighting was resorted
to. In another the valve was corroded fast in its seat, and
was raised with great difficulty. In another the fulcrum joint
was corroded fast, and in raising the lever the connection was
entirely broken out.

“ Now, although a manufacturer may think he has a very
careful engineer, and that inspection is hardly necessary, he
must admit that a man whose business it is to thoroughly ex-
amine boilers, internally and externally, will discover defects
which another would pass over. While many and serious
defects have been discovered by the company’s inspectors, no
risk has been assumed except where the boilers have been
put in good repair. Among the 2,500 boilers under the care
of this company, slight damage has occurred to one in the
city of Providence, during the month. Our inspector from
this office visited the establishment at once, and made careful
examination of the ruptured sheet ; repairs were immediately
made, this company assuming the expense.”

DEATH OF JAMES HARPER.

The recent sudden death of James Harper, senior member
of the celebrated publishing house of Harper & Brothers, of
this city, has taken away from us one of our most honored
and respected citizens. His death resulted from injuries re-
ceived by being thrown from a carriage while taking a drive.
His funeral, which took place upon the 80th of March, was
largely attended by the most prominent citizens of New York,
and was further honored by the closing of the different houses
in the book trade throughout the city. He was, in many re-
spects, a remarkable man, and his life was one long example
of the beauty of all social and Christian virtues, combined
with business and literary judgment, to a highly exceptional
degree.

—_—_—————————————
Applications of Steel Castings,

A few days ago we saw a number of specimens of steel
castings imported by Philip S. Justice, of this city, which
showed a degree of tenacity and ductility seldom found in
steel forgings. The castings were of varying thickness, form,
and weight, and had been subjected to forging, bending, per-
cussion when cold, hardening, tempering, etc., all the tests
that would be used to determine the toughness of the best
wrought iron, and some that would be inadmissible with steel
forgings. The result was wonderful. Cored castings were
brought together under the hammer, and drawn out without
showing any evidences of unsoundness. The castings showed
no blow holes or evidences of want of homogeneousness, but
were in all respects as sound as any forgings. They finished
under the file or on the lathe elegantly. It is claimed they
can be made as thin as one-sixteenth of an inch with facifimy.
Their solidity may be conceived from the fact that hydraulic
ceylinders, unlined, of fourteen inches inside diameter, two feet

ten inches long, and only two and a half inches thick, stand a

test to which one of cast iron eight inches thick, would suc-
cumb.

These castings have been used in England for some time,
but have only lately been introduced into this country. The
applications of this method of working steel are numberless,
or at least equal in number and similar in character to those
of cast iron, and calculated to supersede wrought iron and
steel forgings to a very great extent.
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BEET ROOT SUGAR.

No. 1V.

TECHENOLOGY.—PART I.

As a complete account of the various modern processes for
manufacturing beet root sugar would fill several reasonably
sized volumes, it will be impossible for us to exhibit them in
all their multitudinous details in the pages of the SCIENTIFIC
AMERICAN, where they would stand in the way of the publi-
cation of a large amount of useful and interesting reading
matter of a more varied nature.

For this reason we shall have to confine ourselves to the il-
lustration of the most recent and perfect methods of manu-
facture only, which we shall strive to do, as concisely as possi-
ble, without omitting any item of importance.

‘We will add, the specifications and detailed estimates for
the establishment of a sugar factory, calculated to work an
average of 150,000 1bs. of beet root per twenty-four hours,
during a campaign of from four to five winter months, and
corresponding in the United States to the average product of
the cultivation of 500 acres in beets. 'This important subject
has never, to our knowledge, been fully elucidated in any
printed work on the making of sugar, and may be found of
value to parties intending to start this branch of industry
in America.

PRODUCTION OF STEAM.

Beet root sugar works consume a large amount of steam
for driving engines which propel root-washers, hydraulic
pumps and presses, pulpers, water pumps, centrifugals, etc.
Steam also conveys the juice and sirups from one place in the
building to another, and is the agent used for evaporating
and boiling them.

The quantity of heating surface needed is generally esti-
mated at about 250 square feet for every 10,000 1bs. of roots
worked during 24 hours, or the H. P. is supposed to corre-
spond to 50'8 1bs. of water evaporated per hour, or 6 1bs. of
water for every square foot of heating surface of the boilers.

Practically, we have found that a well-managed modern
sugar factory employing vacuum pans, both for the concen-
tration of the juice and for its final boiling down, and capa-
ble of working 150,000 1bs. of bects every 24 hours, necessi-
tates 120-H. P. boilers, and 17-216 feet of heating surface to
the H. P.

The pressure of steam through the whole works ought
never to exceed three atmospheres, or 45 1bs. to the square
inch.

From the above, we derive the information that the steam
department of a 500-acre beet root sugar factory and its cost
in gold, will be as follows :

1. Three steam boilers of 40-H. P. each, with two internal
pipes and one flue, calculated at 17-2 feet of heating surface
per H. P., with fire boxes, grates, safety valves, gages, anchors,
steam valves, H-pipes, etc., complete. Cost, $3,700.

2. Two steam drums, superposed over the boilers, with fit-
tings complete, serving as reservoirs for thereturn steam from
all parts of the works. Cost, $260.

3. One small 4-H.P. donkey engine, driving twofeed pumps,
each of which is capable of supplying a 120-H. P. boiler.
Cost, $520.

The total valuation of the appliances for the production of
steam in a 500-acre factory, is thus seen to reach $4,480.

WASHING AND PULPING OF THE BEETS AND EXTRACTION OF
THE JUICR.

As soon as the works are in perfect readiness for a start,
which will generally take place during the latter end of the
month of September or during the month of October, the
steam is “got up” in the boilers to 40 or 45 1bs. pressure,
and the beets to be worked are at once, and regularly, carted
in.

Each empty wagon or cart employed for the conveyance
of the beets from the trenches to the factory is carefully
weighed, and its number and weight noted. Every time this
wagon reaches the factory with its load of beets, it is re-
weighed, and the weight of the wagon being deducted from
the total, furnishes at once the amount of beets carried in for
consumption. The wagons and their loads are weighed on
large platform scales placed on the roadside near the works.
In this manner, during the whole campaign, an exact account
is kept of every load of beet entering the works, and of
every pound of beet consumed.

The quantity and percentage ot sugar made ig thus con-
trolled, and in case of some fault in the processes of manufac-
ture, it is at once made manifest. Much valuable information
is also furnished by these data as regards the relative value
of different fields or portions of land, and the amount of
beets grown on them ; information which may be made avail-
able during following seasons.

The beets as they are brought in are placed in piles along-
side of the beet root washer. This is a long, cylindrical,
slightly inclined revolving drum, constructed of parallel rods
of iron, so distanced as to allow the water and small rootlets
to pass between them without permitting the passage of large
fragments or of small-sized beets. ’

This drum revolves in an iron tank, furnished below with
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a manhole door, which allows it to be occasionally cleaned
out ; this refuse being carted off as manure.

The proper speed for a root washer is from ten to twenty
revolutions per minute.

The more water employed in washing the beets the better,
but the supply of both roots and water must be as regular
as possible.

Care must be taken that at the lower outlet of the root
washer, where the beets fall on an incline plane, interstices
be left wide enough for the superfluous water to escape before
it reaches the pulper, where its presence would cause irreme-
diable damage.

On leaving the root washer, or rather the incline below it,
the beets are pitched into the jaws of the pulper, where they
are seized between revolving cylinders, armed with spikes or
or knife blades, which rapidly reduce them to a fragmentary
form. These fragments pass into the pulper proper, which
consists of a double revolving drum, driven by belting. It is
constructed by tightly fitting into two circular iron end plates,
alternate series of small saw blades with projecting straight
teeth, and carefully-made wooden rulers 0-39 of an inch broad
and 0-78 of an inch high. The saw blades are toothed on both
edges, so that by reversing them, one side can be employed
after the other has been worn off. The teeth are from 0-156
t0 0:195 of an inch in length, and measure 0-078 of an inch
from tip to tip in the same row. The thickness of the saws
isabout £%; of an inch.

The steel of which these saws are made is tempered in such
a manner as to cause them to be stiff and hard without being
easily broken. .

Immediately in front of the revolving drum, whose speed
must be from 600 to 700 revolutions per minute, is placed a
stout, finely-attached blade of steel facing the points of the
saw teeth, and adjusted so nicely as to leave no holes or in-
tervals through which any fragments of beet root would find
their way. .

This precaution alone prevents solid particles of beet
from getting into the woolen sacks during the subsequent
pressing, an accident which would be sure to be followed by
the bursting of the sacks and wasting of pulp over the spots
where the lumps are to be found.

A newly-set pulping drum always produces a rough pulp,
in which a portion of the vegetable cells remain untouched ;
a consequence of this fact is that a larger quantity of juice
is actually extracted from pulp made by a pulper which has
had some usage, and whose teeth have become worn, than
from a new one.

The pulp to be of good quality must be thin, and present
no rough or angular “grain” when pressed between the
fingers. A limit, however, exists to the advantageous divisi-
bility of the beet root, which is reached when the teeth of
the pulper are nearly worn away, and the pulp becomes
« pasty,” and will ooze through the meshes of the wool
sacks when pressed, a circumstance attended with very seri-
ous consequences.

A small stream of water, regulated by a cock,'is allowed to
run constantly on the top of the drum, and to mix with the
pulp, where it effects a partial maceration. The influx of this
water is to be so regulated that the juice which is expressed
will indicate 4:5 to 48 degrees of Baumé’s densimeter.

The pulp is received in front of the pulper in a small
reservoir.

At this point the further processes of manufacture may
vary according to the system of extraction of juice adopted.
Four of these are now practiced in Europe; they are as
follows :

1. The use of powerful hydraulic presses.

2. The employment of centrifugal machines.

3. The method of maceration.

4. The diffusion process.

Without entering here into a discussion of the relative
merits of these various processes, which, when well conduct-
ed, have in all cases produced the same amount of sugar from
the same amount of beets, we ghall simply state that the sec-
ond materially increases expetises for the fuel used during
evaporation, on account of the large quantity of water which
has to be added to the juice, and that the two last processes
need an amount of care and skill on the part of the laborers,
which is difficult of attainment.

The system of extracting the juice from the pulp by means
of hydraulic presses, worked by pumps driven by steam pow-
er, ig simple, easily managed, and efficient. In order to effect
this, the pulp is first put into bags made from the wool which
grows on the bellies of sheep. These bags are 33 inches
deep by 22 inches broad, and the quantity of pulp put into
them is a shovelful, or a quantity which, when slightly flat-
tened, will not exceed the thickness of a finger.

The sacks are piled up one over the other, separated by
sheet-iron trays, and are first submitted to a preliminary
pressure in a rapidly-working press, which extracts a large
quantity of the juice contained in the pulp. They are then
transferred to the hydraulic presses, where the remainder of
the juice is squeezed out.

‘When working in the proper manner, the table of beet root
sugar presses must ascend in from five to six minutes, and
stop for several minutes before beginning to descend. Too
rapid rising of a press destroys the sacks. If the pulp has
been sufficiently pressed it will lcok and feel dry, and will
not weigh more than 18 per cent of the weight of the Dbeet
root which produced it.

The expressed juice, both from the first press and from the
hydraulic presses, is run through pipes connected with fun-
nels or “chapels” into an iron reservoir united by means
of a valve or cock, with an upright boiler, called a * monte-
Jjus” which we shall describe in our next artiele.

Specifications and valuations in gold for the iwashing,
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pulping, and pressing department of a 500-acre beet root
sugar manufactury are as follows :

1. One horizontal 20-H. P. steam engine for driving the
root washer, pulping drum, the hydraulic presses, and two
pumps capable of delivering 37,000 gallons per hour. Cost,
$1,700.

2. The beet root washer, 12 feet long, with iron drum and
cistern. Cost, $350.

3. One pulping machine, with double drum, and capable
of working 150,000 1bs. of beets in twenty-four hours. Cost,
$660.

4. One spare double "drum for the above.

5. Spare saws for same. Cost, $40.

6. One sack filler, or “ palctteur.”

7. One Lecointe press. Cost, $320.

8. Six hydraulic presses, with eight guides to each, two
movable counterweights, twelve-inch pistons, and 40 inches
stroke. Cost, $4,000.

9. One iron frame, with two hydraulic pumps, these alter-
nate, with differential pistons, eccentric transmission of mo-
tion, and patent compensator,fitted to work the eight hydraulic
presses. Cost, $1,200.

10. Six “returns,” stops, and wrought-iron pipes for the
hydraulic presses. Cost, $200.

11, Two sheet-iron gutters, and three large funnels or
“ chapels ” for collecting all of the expressed juice. Cost,
$150.

12. One “ monte-jus ” of a capacity of seventy-five cubic feet,
with all its accessories, and a connecting reservoir of same
capacity. Cost, $210.

13. Pulleys, belts, etc., for transmissions of motions to root
washer, pulper, hydraulic pumps, etc. Cost, $520.

Total cost of waghing, pulping, and pressing department
of a factory which will work 150,000 1bs. of beet per twenty-
four hours, will be $7,274.

—ee ety A e

VELOCIPEDE NOTES.

Cost, $130.

Cost, $74.

The velocipede has got into the highest court in Eng-
land. A lower court has decided that it is unlawfulfor toll-
gate authorities to charge toll for a velocipede ; but the com-
pany against whom this decision was rendered, mean to carry
the case up to the chief tribunal. The charge of toll was
made under the clause empowering to charge for “a foot pas-
genger driving a wheelbarrow.”

Tt has also got into the magazines, into the theatres, and in-
to the hearts of the sport-loving community so deep that it
will take it a long time to get out. It has a language of its
own, and a literature of its own, which is not confined to
prose, but includes alsorhyme if not poetry. Grave periodi-
cals write dissertations upon it, humorous ones caricature it,
the daily press tells very extraordinary yarns about it. For
our part we simply endeavor to keep our readers posted upon
its progress.’

In Boston the municipal authorities have recently granted
fourteen licenses for velocipede rinks.

Two new styles of velocipede, which conflict with no exist-
ing pattern,are reported from. Woitester, Mass. One of these
is to run entirely by friction and the other with common foot
paddles.

Mr. Calvin Witty has just received the original velocipede
—the one built by Pierre Lallement before he had received
his patent. It is a good velocipede in every way and has a
much better saddle than is manufactured to-day. Lallement
was a machinist, and this velocipede proves that he was a good
workman. From appearances Lallement has ridden ita good
deal. As a curiosity it is very valuable to Mr. Witty.

A new style of velocipede was exhibited at Witty’s school
on Tuesday night. It is a wire velocipede, the wheels being
formed of wire entirely. Small thin wire takes the place of
spokes,and it ismadestrong on the same principle that makesa
suspension bridge strong—each wirestrengthening the others.
It is exceedingly light, and there is a slight vibratory motion
which is very pleasant; doubtless it would do exceedingly
well on the street. When it was run last night upon the new
spring floor which Mr. Witty has laid down, the spring was
very great. It attracted much attention on the night
spoken of.

The unreasonableness of prohibiting velocipedes from the
public highways is thus satirically spoken of by the New
York Herald :

« Man’s own feet or crutches and a wheeled vehicle with a
horse in front—these, it seems, must be the Alpha and Omega
of locomotion in the city streets. A wheeled vehicle without
a horseis a thing so preposterous to the eyes of aldermen that
it must be forbidden altogether. Such is the experience of
several cities, and our city promises to follow suit. Now,
though the horse is favored by popular prejudice, a man may
move his wagon with a mule, or a jackass, or a goat, ora dog;
but he is not permitted to move it without one of these in
front, or he will be fined twenty-five dollars. We recommend
the sports to tie their tan terriers in front of the machine with
a piece of pink ribbon, and go it on the same dodge adopted
for the dummies, where an old blind horse trots in front of the
locomotive within city limits. Although the aldermanic ab-
domen is a guarantee against any experiment of the Fathers
on the velocipede, cannot some juvenile of aldermanic lineage
convince the old fellows how ridiculous they are in endeavor-
ing to prohibit what only needs regulation ?’

—_——— -

WHEN the machine, or its parts, is beyond the operator’s
powers, the meachine has usurped the place of its governor or
manager. Every person running amachine should under-
stand it, sufficiently at least to retain his natural superiority.
If not, the machine is his master, which is reversing the order
of nature,

ARE UTENSILS OF COPPER INJURIOUS FOR CULINARY
PURPOSES ?

Translated from the German “ Aus der Nature.”

Utensils of copper are held in high esteem by most ladies,
because they form when well scoured, a kind of ornament to
the kitchen. They do not however, take into consideration
that food may be poisoned when cooked therein. It has been
stated, though scarcely to be believed, that articles of food
containing acids may be prepared in copper vessels without
any injurious effect, if they be not allowed to remain in such
vessels any length of time. This opinion has even been sus-
tained by men of science, who maintain that the action of
the acid upon the metal is prevented, because the vapors which
are constantly generated in cooking prevent oxidation taking
place. Recent investigations, however, have proved beyond
doubt that this supposition is incorrect. Pleischl, in Vienna,
showed that cabbage, fresh and dried plums,etc., absorb a quan-
tity of copper sufficient to cause injurious effects within one
hour’s boiling in pans made of this metal. Meat also, because
of the acids, it contains, is acted upon by copper. This is also
the case with water when it contains chloride of sodium or
salt, which is rarely ever lacking in spring water. Copper is
also readily dissolved by oil. In placing a drop of oil upon
polished copper, it will be seen that the oil soon assumes a
dark bluish green color, which change is due to the fact that
the oxide of copper formed, has combined with the fatty acids
contained in the oil. The power of ‘solubility is, of course, con-
siderably increased when the oil or lard has previously been
subjected to the action of heat.

Quite recently Dr. Wald asserted in a German periodical
that copper is not poisonous and the objection to utensils of
copper therefore unfounded. He asserts that no case of pois-
oning by salts of copper is recorded! The doctor certainly
must be unacquainted with Orfila’s toxicology or similar
works.

Copper, as long a8 it remains metallic, is indeed not always
injurious to the system. Instances are known where individ-
uals have swallowed copper coins and discharged them
again without the least injury, and Drouard has administered
nearly one ounce of finely pulverized metallic copper to a
dozen dogs, without observing any case of poisoning.  Still,
Orfila himself relates that an individual in swallowing copper
powder was seriously affected.

It is also well known that braziers and electrotypers are
often subject to a peculiar disease called copper cohc Its
symptoms are fever with violent painsin the bowels. "The
sickness itself consists in inflammation of the stomach and the
intestines, and is produced by the introduction of finely divid-
ed copper into the system. The late Professor Runge also
mentions that a dealer of the oxideé of copper, in Berlin, was
unable to obtain laborers for collecting and packing it, be-
cause of the illness it occasioned among them.

Orfila relates several cases of poisoning which were pro-
duced by salts of copper. Five children, of from three to
eleven years of age, were taken ill after eating bonbons which
had been colored green by the vessel in which they were pre-
pared. Drouard suffered three days from colic and diarrhea
after having eaten a “ragout” prepared from the wine of a
cask of which the cock was found to be oxidized.

Orfila says that a dog died in less than three hours from
the effects of a dose of verdigris not exceeding fifteen grains.
A small one died in sixty-five minutes from a dose of sulphate
of copper of forty grains. Death, also, took place invariably
when the sulphate of copper was applied upon wounds.

Renne in his treatise on judicial chemistry also relates a
number of cases of poisoning by copper.

‘We admit that cooking utensils of copper very rarely cause
sudden death ; but are they,nevertheless,to be called]harmless ?

If the copper taken up by food acts but slowly, it does not
act with less certainty, no matter whether this may at the
time be positively proved or not. That utensils of copper
may be dangerous in certain cases seems to be known to cooks,
for we have never found any who used copper pans for frying
omelets.

The distinguished French chemist Chevallier who treats up-
on this question in a memoir recently presented tothe French
Academy of Sciences has been led to somewhat different con-
clusions from those of Dr. Wald. After having quoted nu-
merous instances of poisoning caused by food prepared in
copper pans, concludes as follows : ““ All the facts which have
come to my knowledge, prove positively that the use of uten-
sils of copper for culinary purposes is dangerous, and that it
is unwise to say that copper and its salts are not injurious, or
that cooking utensils of this metal are harmless.” Chevallier
suggests that copper ware employed in the kitchen should al-
ways be coated with tin. In Paris, and the department de
la Seine, this is already the case, but he demands that the
respective decree be made a law in all the departments, or

that the mayors of the cities direct attention to the great im-
portance of tinned copper. We find thatin Sweden, though
copper is one of the principal products of that country, the use
of copper vessels is prohibited for the preparation as well as
for the preservation offood. In 1774, the ckef de police, in Paris,
forbade the dealers of milk to carry the same in vessels of this
metal, and even before that date a large establishment was
founded in that city for the making of iron utensilsfor culin-
ary purposes. At first, however, they met with little success,
but gradually they came more into use. In 1790 copper ves-
sels were made, the inner surface of which were silverplated.
It was also, recently proposed to silverplate iron.
The silverplating of copper, aside from the expense, cannot
be recommended. The silver, because of its soft nature, is
easily .detached, leaving the copper surface exposed, and
wherever this is the case the copper is more readily attacked
than otherwise, The reasonfor this is found in the electro-
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chemical action which occurs. Cust iron \essels with enam-
eled surfaces inside are better for culinary purposes. The en-
amel, however, should be free from lead.

The presence of copper in liquid food is readily detected by
holding in it a knife blade for about ten minutes. If copper
is present, it is thrown down upon the iron and can easily
be recognized by its red color.

We find it stated in various cook-books that in order to re-
store the green color of pickled cucumbers, a copper coin
should be dissolved in the vinegar. The evil effect of such a
process must be apparent to all.

———— > ——
Chrome Green,

Oxides of chrome are prepared either in the dry or wet
way ; obtained thus,they vary from greenish grey to a more
or less deep greenish yellow. They generally have neither
brilliancy nor freshness. It is possible, however, to produce
green oxides of chrome which are not devoid of beauty. One
of the most intelligent chemists of the commercial world, M.
Casthelaz, has, conjointly with M. Leune, prepared a chrome
green, which is justly styled imperial green. This coloring
matter of a superior brilliancy is obtained exclusively by the
wet way. The process consists in slowly precipitatingchrome
salts by treating them with hydrated metallic oxides, insoluble,
or but slightly soluble, in water, or by hydrated metallic car-
bonates, or hydrated metallic sulphides, or, again, by other
salts of weak acids, which easily leave their bases ; the action
is only produced progressively, and the oxide of chromium is
precipitated in the hydrated form ; the color of the compound
is magnificent, of a deep emeral green. For this preparation,
it is convenient to adopt economical reagents, such as gelatin-
ous alumina, oxide of zinc, carbonate of zinc, sulphide of zinc,
etc., whose price is reasonable. The same result may be ob-
tained by treating a chrome salt with the non-alkaline metals,
which have a sufficient affinity to unite with acid of the
chrome salt and precipitate the oxide. Iron and zinc will be
more particularly used, as they are cheaper. It is necessary
to select from among the metals, with their oxides and salts,
those which, with the acid of the chrome salt, give soluble
salts, as they should be removed by washing. If recourse is
had to reagents forming, with the acid of the chrome salt, in-
soluble salts, it is only in order to modify the color and com-
position of the chrome precipitates and of the green color
thus formed. Asto themagnificent imperial green color ob-
tained by M. Casthelaz, it possesses properties which will
enable manufacturers ultimately to renounce the justly con-
demned and dangerous copper and arsenic greens. The use
of the imperial green removes all danger from insalubrity ; it
is an impalpable substance, of perfect tenuity. It is believed
that this property will cause the new green to be adopted for
printing on stuffs, and for other purposes. The oxides of
chrome known up to the present time, and generally obtained
in the dry way, cannot, by pulverization, attain to the degree
of fineness of the imperial green. It is expected that this
substance will have great success in oil painting, colored
papers, colors, and artificial flowers, printing, lithography,
perfumery, and soap manufacture, as well as in the making of
glass and in the ceramic arts. —Momtem' Sczmtzﬁque.

NEW PUBLIGATIONS.

APPLETON’S JOURNAL OF LITERATURE, SCIENCE, AND ART.

The first number of this new candidate for popular favor has made its
appearance, and its mechanical execution is well calculated to invite the
reader to ‘“‘afeast offatthings,” but we confess to a disappointment in the
literary branch. Victor Hugo’s new novelopensin a somewhat disjointed
style, but the fame of the man assures us that the tale will progress with
an increased power and interest ; the opening chaptersbeing the rougher
work, whichalways precedes the moresymmetrical structure. The gener
al contents lack somewhat of that spicy flavor which necessarily must en-
ter into all journals of a!popular character; but the editorial department
may improve with a little more experience.

THE ARCHITECTURAL REVIEW. Edited by Samuel Sloan,
Architect. Published by Claxton, Remsen & Haffelfinger,
Philadelphia.

The number for April contains a good artlcle upon “ Architecture in
America, “The Cathedrals of England,” beside several practical articles
andillustrations of value toallwho takean interestinthedevelopment of
architectural tastem our country
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CORRESPONDENTS who expect to receive answers to their letters must, in
all cases, sign their names. We have a right to know those who seek in-
formation from us; beside, as sometimes happens,we may prefer to ad-
dress corres pondents by mail.

SPECIAL NOTE.—This column is designed for the general interest and in
struction of our readers,not for gratu;tous replies to questions of a purely
business or personal nature. will publish such inquiries, however
when paid for as advermemets at $1°00 @ line, under the head of **Busi-
ness and Personal.”’

0=~ All reference to back numbeis should be by volume and vage.

A.J. 8, of La—Your inquiries relative to caloric engines will
be found answered in our description of the Roper improved hot air en
gine,to beillustrated in our next issue, No.17 current volume.

‘W. H., of Pa., is running a quarter-turn belt, 60 feet long and
16inches wide,from a 48-inch pulleyatthe bottom to a 52-inch pulley above.
It doesnotrun well and binders are necessary. A12inchbelt ofthesame
lengthran wellfora time but subsequentlyrequired binders. He asksif
there are any cases known where quarter-twist belts of these lengths and
widths have run well without binders. We know of nosuch cases. Iu our
practice we neverattempted toruna belt of either 16 or even 12 inches
wide on a quarter turn, and if compelled to do so would have insisted on
a greater distance between shafts than that in this case—less than 15 feet .
Where the limit is between widths of belts and distances between points
for the quarter turn we are unable to determine. The millwright
usually relies much upon his own judgment.

H. B, Jr, of Canada.—If an invention has been patented
abroad, that will not prevent the original inventor from patenting it here
—unless the invention has not gone into public use before the date of his
application in this country ; but the term of his grant here, in such case
would belimited to the expiring of the term for which letters patent
were first issued to him abroad for such invention. If a patent exists in
a foreign country, that fact would debar the granting of a patent here to
another inventor, unless he could show thgat lie made hig fnvention before
the date of the foreignpatent,




252

Srientific mevican,

[ApriL 17, 1869.

H. W.P.,, of Vt—Carbolic acid will not remedy the odor
arising from concrete walks, in which coal tar is an ingredient.

R. & B., of Conn.—The knitting machine to which you refer
is we believe more generally used than any other.

L. F.M.,of Mass.—The ‘“Patent Claims” are now issued week-
ly,in pamphlet form, by the Patent Office, at $5 per annum.

S. A. H., of Conn.—Gumbridge & Co., to whom you refer, have
been dealt with according tolaw. They were humbugs, no doubt.

H. H., of N.J.—There is no particular degree or dividing line
that marks the difference between hot and cold, warm and cool. It isa
mere matter of sensation.

H. C, of Pa.—We cannot admit any further discussion of the
subjectinte our columns. Thesubject is stale, flat, and unprofitable.

D. T. Jr.,, of Pa.—We recommend you to get the “Silver Sun-
beam ” as the best work for you on photography.

S. F. M., of I11.—Small pieces of brass can be melted in a sand
crucible witha coal fire, but the crucible must be kept covered. You
would be likely also to lose a large portion of the zinc. The best way to
use up scrap brass is to melt it in with new brass, putting it in with the
zinc after the copper is melted.

C. E. H,, of Towa.—The researches referred to as more recent
than those of Joule, Rumford, Tyndall, etc., in the article entitled,
“Waste and Economy of Fuel,” are those of Auguste Langel, Victor De-
lacour, Hirn, Zeuner, Bede, Emile Martin, and Scholl, and other able en-
ginecrs, including the author of the article in quesnon

ﬁuﬁmwﬁ mxa @emumxl

T he Charge for Insertion under this headis One Dollar a Line. If the Notices
exceed Four Lines, One Dollar and a Half per line will be charged.

Velocipedes cheap.—Specifications and elaborate lithographic
drawings, by the aid of which any mechanic may construct a velocipede,
together with full instructions for learning toride,sent for 25 cents. Ad-
dress M. M. Roberts, Box 3481, Boston Postoffice.

Wanted — A Wilmot portable sawing machine. Address

Sawyer, Box 773, New York.

Velocipedes.—Working drawings, scale 8 in. to the foot, with
plans and specifications in detail, enabling any one to construct one of the
best two or three-wheeled velocipedes at less than one third usual cost.
Price 50 cents. G. F. Perkins & Co., Holyoke, Mass.

For State and county rights for best portable fire extinguisher,
address Postoffice Box 3,933, Boston, Mass.

I wish to make arrangements with a manufacturing establish-
ment for the manufacture of my improved velocipede, illustrated April
3d, page 212 of this paper,I challenge all other machines for speed and
ease of locomotion. Address L. H. Soule, Albany Postoffice, N. Y.

Manufacturers of brick machines and machinists’ tools send
circulars and price list to A. J. Shotwell, Washington, Ind.

An experienced patent-right salesman, about starting out, will
scll a first-class article, not interfering with his own, on commission. Ad-
dress, with full particulars, Box 311, Elwood, N. J.

See A. 8. & J. Gear & Co.’s advertisement elsewhere.

‘Wanted—DParties to manufacture the spring-jaw wrench illus-
trated in this paper Nov.18,1868. Address Bradshaw & Lyon, Delphi, Ind.
Milo Peck & Co., New Haven, Ct.

For the best velocipede, and other small forgings, address
R. A. Belden & Co., New Haven, Conn.

Peck’s patent drop press.

The new method for lighting street lamps! For illustrated
circular, with letter from President Manhattan Gas Light Co., and Sup’t of
Lamps and Gas of the City of New York,addless J. W. Bartlett, Patentee,
569 Broadway, New York. :

For the latest improvement see the Inventors and Manufactu-
rers’ Gazette. The cheapest illustrated paperin the world. $1 per year.
Published by Saltiel & Co., Postoflice box 448, or 37 Park Row, New York
City.

For sale—The best propelling wheel forcanal boats or boats of
shallow or swift waters. Address H. T. Fenton, Water st., Cleveland, O.

200 bars 1-in. octagon tool steel, best quality, for sale—The lot
at 14 cents per 1b. Swect, Barnes & Co., Syracuse, N. Y.
D. L. Smith, Waterbury, Conn.

The Tanite Emery Wheel—For circulars of this superior
wheel, address ¢ Tanite Co.,” Stroudsburgh, Pa.

Rare chance for agents.

Money Plenty—To patent and introduce valuable inventions
for an interest in them. National Patent Exchange, Buffalo, N. Y.

Onc hundred horse power Coriiss steam engine for sale in good
order. Address W. B. Le Van, Machinist, 24th and Wood sts., Philadelphia.

The manufacture and introduction of sheet and cast metal small
wares is made a specialty by J. H. White, Newark, N. J.

The Magic Comb will color gray hair a permanent black or
brown. Sent by mail for $1-25. Address Wm. Patton, Treasurer Magic
Comb Co., Springfield, Mass.

For coppered iron castings address J. H. White, Newark, N. J.

W. J. T—We think the patent asbestos roofing manufactured
by H. W. Johns, of this city, is the best substitute for tin orslate. Itis
cheap and casily applied.

Tempered steel spiral springs.
Cliff st., New York.

John Chatillon, 91 and 93

For solid wrought-iron beams, etc., see advertisement. Address
Union Iron Mills, Pittsburgh, Pa., for lithograph, etc.

Iron.—W. D. McGowan,iron broker,73 Water st., Pittsburgh,Pa.

Machinists, boiler makers, tinners, and workers of sheet metals
read advertisement of Parker Brothers’ Power Presses.

Winans’ boiler powder, N. Y., removes and prevents incrusta-
tions without injury or foaming; 12 years in use. Beware of imitations.

The paper that meets the eye of all the leading manufacturers
throughout the United States—The Boston Bulletin. §4 a ycar
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Under this heading we shall publish weekly notes of some of themore prom-
inent home and foreign patents.

Qmervican and Soveign Latents.

SCROLL-SAWING MACHINES.—August M. Schilling, Chicago, I1l.—This in
vention has for its object to furnish an improved scroll-sawing machine,
which shall beso constructed and arranged thatholesmay be sawn with fac-
ility and accuracy, without its being necessary to stop the saw to introduce
the material to be sawn.

BROADCAST SEEDER.—Matthew Sackett, Monticello, Iowa.—This invention
has for its object to furnish an improved broadcast seeder,designed espe-
cially for sowing timothy, clover, and other small seeds, and which be sim-
ple in construction and convenient in use.,

CorN PLANTER.—Peter Rogers, Sharon, Ohio.—This invention has for its
object to furnish an improved machine for planting corn, which shall
besimple in construction,reliable and accurate in operation, and conven-
ient in use; being so constructed and arranged that the dropping device
may be readily thrown out of gear, allowing the machine to be turned or
backed without dropping the corn, and which may be turned in a small
space.

STOVEPIPE SHELF.—John P. Sherwood, Fort Edward, N. Y.—This in-
vention has for its object to furnish an improved detachable and adjustable
shelf for attachment to stovespipes, which shall be simple in construction,
and easily attached, detached, and adjusted.

RAKING ATTACHMENT FOR REAPERS.—Charles Barns, Oskaloosa, Iowa.—
This invention has forits object to furnish animproved raking attachment
for reapers, which shall be so constructed and arranged as to take the
grain, as it crops from the cutters, and deliver it to the binders or upon the
ground, as may be desired, and which shall, at the same time, be simple in
construction and effective in operation.

HORSESHOE NAIL CLINCHER.—E. E. Fisher and William H.Mack, Indian-
ola, Ill.—This invention has for its object to furnish a simple, convenient,
and effectiveinstrumentfor turning down and clinching horseshoe nails,
80 as to obviate the necessity for the use of the rasp, hammer, and clinch-
ing iron, while doing the work neater and better.

CULTIVATOR.—John Powell,Sullivan,I1l.—This invention relates to im-
provementsin cultivators,or gang plows, and has for its object to provide
a more simple and convenient arrangement of means for vibrating the
plows laterally, adjusting than to vary the distance apart, and to govern
their depth of cutting.

SOLDERING APPARATUS.—Conrad Seimel, Greenpoint, N. Y.—This inven-
tionrelates to a new apparatus for soldering the upper and lower edges of
sheet-metal cans of cylindrical, prismatic, or other shape. It consists in
providing an adjustable cover for the annular or other vesselin which the
solder is kept, so that by forcing the said cover down, by means of suita-
ble levers, the solder will be forced into the soldering pan, wherein it will
rise to a suitable desired hight to surround the edge of the can to be sol-
dered. When the levers are released, the covers will be raised by spring
or weight, and will draw the solder back into the closed vessel in which it
is protected from the injurious influences of the air. The soldering pan is
endless, either round, square, or oblong, or of other suitable form, accord-
ing to the shape of the box to be soldered.

COMBINED KNIFE AND ForRE.—Arthur W. Cox, Malden, Mass.—The object
of thisinvention is to provide a combined knife and fork, better adapted
for the double use than any now made, and intended morc especially for
use by persons who have but one hand.

ADJUSTABLE REAMERS.—Henry James, Hudson, N. Y.—This invention re-
lates toimprovements in adjustable reamers, whereby it is designed to
provide animproved arrangement of two or more cutters, upon a stock
to be adjusted by screwing a nut forward and back upon the shank of the
stock.

% MACHINERY FOR GINNING COTTON.—B. Dobson and Wm. Slater, Bolton,
England.—This invention consists, first, in applying to saw gins, which
are pgovided with one or two sets of saws, a treadle lever, by which the
feeding hopper may be agitated to clear the teeth of the saws, and to
discharge the seeds and impurities, so that, when such treadles are used,
the hands of the operator may remain at liberty; secondly, in applying
to saw gins which are provided with one or two sets of saws, a fan, and
two perforated metal cylinder's, in which a partial vacuum is formed by the
fan,to withdraw dust and other impurities from the ginned cotton passing
over said cylinders ; thirdly, in applying to, and in the aforesaid perforat-
ed cylinders, stationary dampers, by which the action of the vacuum is
destroyed on those parts of the cylinder which deposits the cotton upon a
feed apron, or other suitable apparatus. '

SELF-LOCKING COVER FOR CoAL HOLES, SCUTTLES, ETC.—Morison Hoyt,
Brooklyn, N. Y., and G. Van Cleef, New York city.—This invention has
for its object to furnish an improved cover for coal holes, scuttles, hatch-
ways, etc., which shall be so constructed a¢:to fasten itself when dropped
into place without the possibilitjr of failure, and 1n such a way that the cov-
er cannot be removed from the outside.

PAINT MILLs.—Jolhn A. Berrill, Waterville, N. Y.—This invention has for
its object to improve the construction of paint mills, so that the ground
paintmay be more conveniently collected from the mill and guided into
the receiving vessel.

PoRTABLE FENCE.—Joseph Richard, Columbiaville, Mich.—This inven-
tion has for its object to furnish an improved portable fence, which shall be
simple in construction, strong, and durable, easily put up, taken down, or
moved from place to place, and which can be easily and readily repaired
when required.

HoORSE COLLAR.—B. W. McClure, Wyoming, Iowa.—This invention has for
itsobject to furnish a simple, convenient, and cheap horse collar, which shall
be so constructed that itmay be used without harness.

CORN SHELLER.—S. 8. Cole, Henryville, Ind.—This inventionhas for its ob-
ject to furnish an improved corn sheller, whichshall be so constructed and
arranged as to doits work quickly and thoroughly, while, at the same time,
it may be manufactured at small expense, and thus brought within the
reach of all farmers, even those of limited means.

BRICK AND MORTAR Hop.—E. B. Black, Joseph Hinkle, Jr., and T. S.
‘White, Columbia, Pa.—This invention has for its object to furnishan im-
proved hod for carrying brick and mortar, which shall be stronger, more
durable, less expensive, and equally aslightas, or lighter than the ordinary
woodenhod.

ATTACHMENT FOR ADJUSTING CORDS FOR HANGING PICTURES, ETC.—R.
d’Heureuse, New York city.—This invention has for its object to furnish an
improved attachmentfor cords forhanging pictures, glasses, and for other
purposes, by means of which the cordsmay be easily and quickly taken up
and let out, for adjusting the hanging of the suspended object, without
forming knots in the cords or untying knots previously formed.

FoUNDERYFLASKS FOR SUGAR KETTLES.—George Walworth, Peekskill,
N.Y.—This invention relates to a new and uscful improvement in flasks
formaking certainkinds of castings,but which has more particular refer-
ence to the molding and casting of sugar kettles.

CoMBINED F0OT-STOOL AND F0OT-WARMER.—Jacques Jacquet, Newark,
N. J.—The object of this invention is to produce an apparatus for travelers
and others, whichshall at once serve as a convenient foot-stool, and also as
a foot-warmer in winter.

BoOILER SCRAPER.—Monroe Morse and Charlecs H. Morse, Franklin, Mass.
—This invention relates to a new self-adjusting boiler seraper, which is
composed of a bent platehaving straight sides, so that all its edges will
form cutting edges within the tube to be cleaned. Thereby quicker opera-
tion is obtained with simpler apparatus than with the devices herctofore
used.

Hor HoUusE.—William Loofbourow, Fayette, Wis.—This invention relates
to anew building fordrying and storing hops; it being so arranged that the
hopstherein can be easily handled and conveniently conveyed in the build-
ing from the cooling to the drying, and thence to the storing room.

‘Waips.—Edgar Easton, Ashland, I11.—This invention ralates to improve-
mentsin the construction of driver’s whips, having for its object to provide
an improved means of securing the lashes to the handles or stalks. It con-
sists in forming a knob on the end of the stalk andbraiding the lash thereon
ina manner to form a swivel connection.

AUTOMATIC RAKER.—C. Lidren, La Fayette, Ind.—Thisinventionrelates to
anew and usefulimprovement in the method of operatingautomaticrakers
forreaping or harvesting machines, whereby the mechanism for operating
suoh rakesis very iiich simplified.
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DEVICE FOR PRACTICING THE HANDLING OF VIOLINS AND Bows.—Stephen
Upson, New York city.—This invention has for its object to teach beginners
the manner ofhandlinéthe bows of viQlins and equivalentinstruments, and
themode of using the fingers and practicing the shifts on the fingerboard of
the instrument without producing any noise,and without exposing valuable
instruments to the risk of being spoiled by the practitioners.

SEATE.—Moses Kinsey, Newark, N.J.—This invention relates to a new ad
Jjustable skate, which can be applied to larger or smaller feet, and conven -
iently attached and taken off. Theinvention consists, chiefly,in the appli-
cation of two plates, which are pivoted to the front of the skate, and which
extend to therear of the same, they being adjustable at any angle to each
other by means of a screw. These plates carry the front and heel fastening
clamps, which are moreover laterally adjustable on them. The invention
also consists in the use ofadjustable wedge-shgped lheel clamps, which are
adapted to firmlysecure heels of allsizes and shapes to the skate.

COMBINED SPINNING WHEELAND CHURN.—Morgan A. McAfee, Talbot-
ton, Ga.—The object of this invention is to provide an arrangement
whercby a common spinning wheel may be economically and conveniently
arranged for employment as a propelling medium for a churn ; also to pro-
vide certain improvements in churns.

CAR CoupPLING.—I. L. Vansant, Glasgow, Del.—The object of this inven-
tion is to provide a simple, cheap, and effective automatic car coupling,
constructed so as to avoid the use of springs of any kind.

‘WATER ELEVATOR.—Charles F. Woodruff, Newbern, Tenn.—This inven-
tion is an improvementupon the devices patented by the same inventor
February 4th and September 15th, 1868, and consists in a combination in one
machine of the main features covered by said two patents, thereby procdu-
cing amore simple and permanent, and less expensive water elevator than
either of the old ones.

BREECH-LOADING FIREARM —Wm. Golcher, St. Paul, Minn.—In thisinven-
tion, by moving a single lever, the breech of the barrel is thrown up, the
gun cocked and held in that position, and the old cartridge shell retracted ;
by returning the lever to its original position, the barrel is brought down
toits proper position forfiring, aad the gun is left cocked and instantly dis-
charged. The whole apparatus isexceedingly simple, cheap, and not liable
to get out of order, and its use will enable the gun to be fired much more
rapidly and with less labor thanheretofore. .
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88,261.—REVERSIBLE KN0OB LATCH.—Alonzo Aston (assignor
to Russell and Erwin Manufacturing Company), New Britain, Conn.

88,262, —SCcREW MACHINE—E. A. Baoley, Worcester, Mass.

88,263.—MECHANISM FOR CONNECTING HoORSES TO VEHICLES.

—Daniel Belcher, Easton, assignor to himself and Alvin Colburn, Lynn,
ass.

88,264.—EDGE PLANE.—Charles P. Bigelow, Clinton, Mass.

88,265.—MUucILAGE BrRuUsH.—Douglas Bly, late of Macon, Ga.

88,266.—W ASHING MACHINE. — Jacob Brinkerhoff, Auburn
Y

N. Y.

88,267.—MACHINE FOR FITTING FELLOES T0 WHEELS.—Fred
erick H. Brinkkotter, Callahan’s Ranch, Cal.

88,268.—BOBBIN FOR SPINNING MACHINE—Wm. M. Brisben
Philadelphia, Pa.

88,269.—LAsT.—Thomas Bullivant, Newark, N. J.

88,270.—HAY SPREADER.—Hiram M. Burdick, Ilion, N. Y.

88,271.—“ TINKERS’ PoT.”—Gustav Burkhardt, Homer, 111

88,272. —CIsTERN ToP.—T. M. Bush, Hastings, Mich.

88,273.—FASTENING FOR BREAST PiNs.—Calvin (. Cahoone.
and Bela E. Brown. Providence, R. I. Antedated March 15, 1869,

88,274—CArR FOR BRICK DRYERS.—Cyrus  Chambers, Jr.,
Philadelphia, Pa.

88,275.—GARDEN CULTIVATOR.—James F. Chapman, New-
ton, Iowa.

88 276 —WELTED SEAM-FINISHING OR REDUCING MACHINE.
—Johu H. Cole, North Bridgewater, Mass.

88,277.—DUMPING WAGON.—John Craig, San Francisco, Cal.

88,278.—STEAM ENGINE.—Archibald C. Crary, Utica, N. Y.

88,279.—CLAMP BAR FOR HoLDING THE CUT1'ERS OF MOWING

MACHINES WHILE BEING GROUND.—Munson C. Cronk, Auburn, N.Y.
Antcedated March 19, 1869.

88,280.—GANG PLOW.—Artemas Davison, San Leandro, Cal.
Antedated March 20, 1869.
88, 281 —IRONING TABLE. —Henry T. De Montigny, West

88, 282 —SEWING MAcHINE.—Charles F. Dunbar, Erie, Pa.
88 283. —CHANNELING TooL. — George D. Edmands, Sau-
8, Mi

88,384 —RArLwAY TRACK.—Marmont B. Edson, New York
city. Antedated March, 18, 1869,

88,285. —APPLICATION OF AN ELECTRICALCURRENT TO STEAM
BOImms —Moses G.Farmer, Salem. Mass.

88,286.— VELOCIPEDE.—Alonza Farrar, Boston, Mass.

88,287.—V APOR BURNER.—Louis Fischer, Brooklyn, N.Y.

88,288.—STEAM GENERATOR. — Addison C. Fletcher, New
York city,

88,289. —CHURN —John Geiger, Peoria county, I11.

88, '290.— PNEUMATIC TOOTH MALLET. —George F. Green, Ka-
lamazoo, Mich.

88,291.—MANUFACTURE OF COLORS AND P1¢MENTS.—Eber-
hard Harrsch, New York city.

88,292. —WATER WHEEL.—Orrin L. Hart, Millville, Wis.

88 293.—WAGON BRAKE.—D. Healey, Dansvﬂle N.

88,294.—METALLIC STUDDING FOR FIREP-ROOF W AT.LS.—Isaac
V. Holmes, New York city.

88,205.—PoTATO D16GER.—John R. Hopper, Rochester, N. Y.

88 296.—FRUIT JAR.—Daniel Hughes, Henry E. Shaffer and

William 8, Thompson (Vsawnoxs to Henry E. Shaffer and William S.
Thompson), Rochester, N

88,207 —CHATR. —George Hunzinger, New York City.
88,298 —DEVICE FOR SECURING BED CLOTHES. —George In-
wood, San Francisco, Cal.
88,299.—PROCESS AND APPARATUS FOR MAKING IRON AND
STEEL.—Jacob Jameson, Philadelphia, Pa.
88, 300 —FLEA PowDER.—Charles E. Jaycos, San Francis-

88, 301 1—PORTABLE FieLp HARROW.—Jacob D. Johnson, Ty-
lersv 11e, Pa.
8,302.—RAILWAY SAFETY SWITCH.—Richaid M. Johnson and
Ezra Stiles, Bridgeport, Conn.
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88,303.—STUMP EXTRACTOR—Wm. R. Johnson, Bingham-

ton, N. Y.
88,304 —HORSESHOE.—James Jorey, Westville, Conn.
88,305.—DANCING MOTION FOR Toys.—James M. Keep, New
York city. Antedated September 30,1868.
88,306.—CLAPBOARD MACHINE.—Oscar R. Kendall and Lemu-
el C. Kendall, Groton, N. H. .
88,307.—BELT FASTENING.—Gebhard Koeb and Louis Houcke,
Springfield, Ohio.
88,308.— WASHING AND WRINGING MACHINE.—John Lamb,
Jeffersonville, N. Y. . .
88,309.—Pr.ow COULTER.—John Lane (assignor to himself, C.
H.Hapgood, William B. Young, and G. H. Laughton), Chicago, 11l
88,310.—HEEL FOR BooTs AND SHOES.—Rufus Lapham, Bos-
ton, Mags. Antedated March11,1869, _
88,311.—CuLTIVATOR.—James R. Little, Galesburg, IIL
88,312.—HORSE COLLAR.—J. C. Mahaffey, Little York, IlL
88,313.—CookING STOVE—John F. Marvin and Samuel E.
Vose, Milwaukee, Wis. .
88,314.—HAY SPREADER.—Nathan F. Mathewson, Barring-

ton, R.I. .
88,315.—BeEHIVE.—T. F. McCafferty, Columbus, Ohio.
88,316.—BRicK K1LN.—J. M. McCarthy, Canal Dover, Ohio.
88,317.—T0oOL FOR SHEARING SHEEP.—David McCarty and J.

F.Beck, Tifin Township, Ohio.
88,318.—SASH LOCK.—George McGregor and George Voll,

Cincinnati, Ohio.
88,319.—GUN Lock.—John C. Miller, Danville, Ky.
88,320.—CHURN.—Morgan B. Miller, Peoria county, I11.
88,321. — APPARATUS FOR COMPOSING AND EXHIBITING

GROUPS OF CARD PIoTUREs.—Sarah F. Mills, San Francisco, Cal.
88,322.—STOP MOTION FOR LooMs.—George E. Milroy, Low-

ell, Mass.
88,323.—FARM GATE.—A. T. Morris, Seal, Ohio.
88,324.—AERIAL CAR.—William Morrow, San Francisco, Cal.
88,325.—DRAG RAKE.—H. F. Morton, West Sumner, Me.
88,326.—G As PURIFIER.—Peter Munzinger, Philadelphia, Pa.
88,327.—EXTENSION BAskETr.—Addison Norman, Rochester,
N.Y

88,328.—TREMOLO REGULATOR FOR REED MUSICAL INSTRU-
MENTS.—Isaac T. Packard, Chicago, Ill.

88,329 —GRAPE CRUSHER AND STEM SEPARATOR.—Turner C.
Purington, Lincoln, Cal. .

88,330.—SECURING SHIPS’ HATCHES.—JohnR.Rich, Tremont,
Me., assignor to W. J. Stockbridge, Gloucester, Mass.

88,331.—MACHINE FOR MAKING JOINTS IN TABLE LEAVES.—

John Richards,Cincinnati, assignor to himself and J. N. Brittingham,
Columbus, Ohio.

88,332. —MI1LK COOLER.—Cyrus L. Sabin, Barnard, Vt.

88,333.—JOoURNAL Box.—E. W. Skinner, Madison, Wis,

88,334.—HARVESTER.—Wm. D. Slack, Lewisburg, Pa.

88,335.—CROQUET WICKET.—Friend W. Smith, Jr., Bridge-
port, Conn.

88,334.—STuMP EXPRACTOR.—Henry Smith, 3d, North Chili,
N.Y

88,337..—-RAILWAY CAR CoUPLING.—O. L. Smith, Providence,
R. 1 .
88,338.—SAFETY TOGGLE FOR WATCH CHAINS.—P. C. Smith
(assignor to himselt E. 8. Dodge, and L. A. Kotzow), Providence, R. I.
88,339.—FarM GATE.—R. M. Smith, Lafargeville, N. Y.
88,340.—ANIMAL SHEARING MACHINE.—R. T. Smith and J.K.
%ﬂ%st) assignor to themselves, Wm. Earle, Jr., and J. G. Blunt), Nashau,

88,?;41.;-TURBINE WATER WHEEL.—W. H. Snyder, Phelps,
Y.

N. Y.
88,342.—CAr CoupLING.—Henry Soggs, Columbus, Pa.
88,343.—AuToMATIC FAN.—G. C. Steinhauer, Indianapolis,Ind.
88,344.—SHOVEL PLow.—U. T. Stewart, Fayette county,Tenn.
88,345.—STEAM GENERATOR.—Joel Tiffany, Albany, N. Y.
88,346.—GRAPPLING FOR ANCHORS.—A. S. Trafton and T. J.
Trafton, Portsmouth, N. H.
88,347.—VELOCIPEDE.—J. A. Vander Waag (assignor to T.
Van Skelline,for one-half of sgid:fhventidn) Brookiyn, N. Y.
88,348 —PREPARATION OF AERATED DRINKS FOR MEDICINAL

PurposEs.—P. H. Vander Weyde and J. Matthews, Jr., New York city.
Antedated March 18, 1869.

88,349.—CaBBAGE CUTTER.—F. S. Vogel, and J. R. Albright, | 8

Lancaster, Pa.
88,350.—WEATHER STRIP.—D. G. Walker, Oshkosh, assignor
to himself, and G. H. Buckstraff, Winnebago county, Wis.
88,351.—HiNgE.—Francis H. Walker, Boston, Mass.
88,352.—PORTABLE COOKING FURNACE.—R.H. Waldron (as-
signor to himself, and J. J. Flanders), Portsmouth, N. H.
88,?5?33METHOD OF PRESSING BRICKS.—W. G. White, Bed-
ord, Ohio.
88,354.—METHOD OF MAKING INKSTANDS, ETC.—Henry Whit-
ney, East Cambridge, Mass.
88,355.—GRATE BAR.—Jas. Yocom, Jr., Philadelphia, Pa. N
88,356.—AXLE Box BEARING.—A. B. Allen (assignor to him-
gelf and J. D. Allen), Rutland Vt. i
88,357.—CHEESE CUTTER.—S. R. Bailey, Bath, Me.
88,358.—HARVESITER RAKE.—Chas. Barns, Oskaloosa, Iowa.
88,359.—FIRE EXTINGUISHER.—W. H. Bate, Medford, and G.
F.Pinkham, Cambridge, Mass.
88,360.—PAINT MILL.—J. A. Berrill, Waterville, N. Y. -
88,361.—BRICK AND MORTAR Hop—E. B. Black, Jos. Hinkle,
Jr., and T. S. White, Columbia, Pa.
88,362.— WATER METER.—J. A. Bradshaw, and W. H. Brown,
Lowell, Mass.
88,363.—CoMBINED HARROW AND CULTIVATOR.—G. W, Bress-
ler, La Fayette, Iowa.
88,364.—RAILWAY HOSsE BRIDGE.—Jas. Burson, Yates City,
I11., assignor to James and Geo. B. Waterhouse, New York city.
86,385.—TAKE-UP MECHANISM FOR LooMs FOR WEAVING IR-
REGULAR FABRICcs.—Hugo Carstaedt, New York city.
88,366.— VELOCIPEDE.—J. M. Case, Worthington, Ohie.
88,367.—CorRN SHELLER.—S. S. Cole, Henryville, Ind.
88,368.—SPADING MACHINE.—F. C. Cone, San Francisco, Cal.
88,369 —Music BINDER.—Lewis B. Covert, Brooklyn, N. Y.
88,%;70.—COMBINED KNIFE AND FORK.—A. W. Cox, Malden,
ass.
88,371.—PI18TON VALVE FOR STEAM AND OTHER ENGINERY.
—Robert Creuzbaur, Brooklyn, N. Y.
88,372.—TRUss.—L. P. Dayton, North Buffalo, N. Y.
88,373.—ATTACHMENT FOR ADJUSTING CORDS FOR PICTURES,
ETC. —R. d’Heureuse, New York city.
83,%74.1—((130'1"1'01\1 GIN.—Benj. Dobson and Wm. Slater, Bolton,
ngland.
88,375.—WaIP.—Edgar Easton, Ashland, I11.
88,376.—CARRIAGE AXLES.—T. H. Elder, Chicago, I11.
88,377.~-CHUCK.—G. B. Fairman (assignor to John 'Telford),
Rochester, N. Y.
88,378.—HORSESHOE NAIL CLINCHER.—E. E. Fisher and W.
H. Mack, Indianola, Ill.
88,379.—APPARATUS FOR DisCHARGING CoAaL.—E. F. Flood,
Chicago, Ill.
88,380.—METALLIC BoOoT STRAP.—David Forrest (assignor to
himself, and James Eldridge), Eastport, Me.
88,381.—HARVESTER.—W. F. Goodwin, East New York, N.Y.
88,382.—COMBINED MARKER AND PLANTER.—R. A. Green,
Martinsville, Ohio.
88,383.—MODE OF LETTERING SIGNS, ETC.—Alonzo Griffin,
Meshoppen, Pa. Antedated March 25, 1869.
88,384.—AcoUSTIC STAGE.—Troutman Grob, San Francisco,

Cal.

88,385.—Lock Nut.—J. W. Hilton, Bradford, Pa.

88,386.—VAUuLT COVER.—Morison Hogt, Brooklyn,and G.Van-
Cleef (assignor to themselves, and J. T. Lockhart), New York city.

88,387.—WasH BorLER.—P. H. Inman, and C. B. Withington,
Janesville, Wis. Antedated March 27, 1869.

8,388.—COMBINED F0OT-STOOL AND FOOT-WARMER.—Jacques

Jacquet, Newark, N. J.

88,389.—ADJUSTABLE REAMER.—Henry James (assignor to
himself and W. H. Gifford), Hudson, N. Y.

88,390.—CLOTHES PIN.—Peter Johnson, Wauconda, I11.

88,391.—LAND RoLLER.—E. O. Jones, Brandon, Mich.

88,392 —PRESERVING W00D.—Chas. Karmrodt and Nicholas
Thilmany, Bonn, Prussia.

88,393.—SKATE.—Moses Kinsey, Newark,N. J,

88,394 —HARVESTER RAKE—C, Lidren, La Fayette, Ind., as-
signor to himself and R.Jackson. * .
88,395.—Hop DRYER.— W m. Loofbourow, Fayette, Wis.
88,396.—GRAIN SEPARATOR.—Leonard Low, Peoria, I11.
88,397.—HoRsE HAY FORK.—A. W. Lozier, New Y01:k city.
88,398.—FLOOD GATE.—Andrew Main, Delaware, Ohio.
88,399, —CHURN.—Morgan A. McAfee, Talbotton, Ga.
88,400.—HORSE COLLAR.—B. W. McClure, Wyoming, Iowa.
88.401.—FENCE.—J. W. McCormick, Youngstown, N. Y.
88,402.—VENTILATING FAUCET FOR DISCHARGING LIQUIDS.—
J. W.McKee (assi%nor to himself and John Gibbs), Brooklyn, E. D. N.Y.
Antedated March 19. 1869. ) .
88,403.—CATTLE T1E.—Achille F. Migeon, Wolcottvﬂ‘le,ponn.
88,404 —BoTTLE CORKING APPARATUS.—Giacomo :.igliavac-
ca, Napa, Cal. Antedated March 19, 1889,
88,405.—BOILER FLUE CLEANER.—Monroe Morse, a :d Chas.
H. Morse, Franklin, Mass.
88,406.—GOVERNOR FOR STEAM AND OTHER ENGINZRY.—D.
F. Mosman, Chelsea, Mass. .
88,407.—WIND WHEEL.—C. W. Palmer, Riga, NY
88,408—C1GAR AsH-HOLDER, ETC.—Adolph Philipp, Man-
chester, Great Britain. .
88,409.—CULTIVATOR.—John Powell, Sullivan, I11.
88,410.—SOLDERING APPARATUS.—Chas. Pratt, New York
city.,and Conrad Seimel, Greenpoint, N. Y. .
88,411, —TINMAN’S MacHINE—C. H. Raymond, Southington,
Conn.
88,412.—FENCE.—Joseph Richard, Columbiaville, Mich.,
88413.—GANa AND TRENCH Prow.—J. G. Robinson, Spring-
field, 1. Antedated March 28, 1869. .
88414—TRENCH PLow.—J. G. Robinson, Springfield, IlL
Antedated March 22, 1869. .
88,415.—CORN PLANTER.—Peter Rogers, Sharon, Ohio.
88,416.—BROADCAST SEEDER.—Matthew Sackett (assignor to
self and John Filson), Monticello, Iowa. e .
8,417 —SCROLL-SAWING MACHINE—A. M. Schilling, Chica-
2o, I11. .
88,418, —WASHING MACHINE—Adolph Schlingman, West
Alexandria, Ohio. . .
88,419.—SOLDERING FURNACE—Conrad Seimel, Greenpoint,

N. Y. i

88,420.—STOVEPIPE SHELF.—J. P. Sherwood (assignor to him-
gelf and B. S. Burnham), Fort Edward, N.Y.

88,421.—GAME.—A. G. Slagle, Memphis, Tenn.

88,422 —WATER WHEEL.—J. E. Stevenson, New York city.

88,423.—DEVICE FOR VIOLIN PraAcTIiCE.—Stephen Upson,
New York city.

88,424.—CAR CouPLING.—I. L. Vansant, Glasgow, Del.

88,425.—FLASK FOR MOLDING KETTLES.—George Walworth,
Peekskill, N. Y. X

88,426.— VELOCIPEDE.—Edward Whitehead, Cincinnati, Ohio.

88,427.—PORTABLE FENCE—H. C. Wilson, West Klkton,
Oh

io.
88,498 W ATER ELEVATOR—Chas. F. Woodruff, Newbern,

Tenn. .
88,429.—R0AD SCRAPER.—Sidney Alderman, Stafford town-
ship, Ind. .
88,430.—LAaMP SHADE.—J. B. Alexander, Washington, D. C.
88,431.—DEVICE FOR CONTROLLING FLUIDS UNDER PRESS-
URE.—Jearum Atkins, Washington, D. C.
88,432.—MANIKIN, WITH F@®@TUS, ETC., FOR ILLUSTRATING
THE PRACTICE OF OBSTERICS:—B. H. Aylworth, Oxford, N. _Y. A
88,433.—EXTENSION TABLE.—Henry Bachman, Philadelphia,

Pa.

88,434.—APPARATUS FOR DISTILLING SPIRITS.—EIli D. Ban-
nister, St. Louis, Mo. .

88,435.—IRON BEDSTEAD.—Jabez Bayston, Chicago, and Geo.
‘W. Nicholson, Naperville, Ill.

88,436.—BREECH-LOADING FIREARM.—Hiram Berdan (assign-
or to the Berdan Fire Arms Manufacturing Company), New York city.

88,437.—IRONING MACHINE.—Laurent Berenger, Paris,France.

88,438.—CAR BRAKE.—A. A. Bliven, Jersey City, N. J.

88,439.—MoDE oF PREVEXTRE C6rROSION IN METALLIC
Caps.—L. R. Boyd, New York city. . .

88,440.—CAR COUPLING.—W. L. Braddock (assignor to him-
self and C. H. Minor), Bostor, Mass.

8,441.—SPIKE FOR OVERSHOES.—G. W. Bradley, Weston,

Conn.
88,442.—REFRIGERATOR AND WEIGHING APPARATUS.—Ira
Buckman, Jr., Williamsburgh, N. Y. )
88,443.—FERTILIZER.—S. A. Burkholder and G. W. Wilson,

Bendersgville, Pa.
88,444.—DRYING FURNACE AND OVEN.—J. K. Caldwell, Alle-
gheny City, Pa. R
88,445 —HEDGE FENCE.—S. N. Caldwell, Pilot Grove, Ind.
88,446.—IRON BRIDGE.—F. E. Canda, Chicago, 111
88,447.—RAILWAY CAR BRAKE AND STARTER.—R. R. Carpen-
ter, Tippecanoe, Ohio. .
88,448 —PRINTING PREss.—Wm. H. Chandler, Winchester,

Mass.
88,449.—UMBRELLA COVER.—J. C. Clime, Philadelphia, Pa.
88,450.—SPINNING MULE.—B. C. Coldwell, Wyoming, Pa.
88,451.—BuTTON.—Isaac Cole, New York city.
88,452 —LATHE.—Terrence Collins and Asher Castiel, St.

Louis, Mo.
88,458.—HHARVESTER.—G. T. Coolman and C. M. Young,Corry,

Pa.
88,4;4.—MAKING NaiLs.—J. M. Cooper, Philadelphia, Pa.
88,455.—W00DEN PAVEMENT.—John R. Cushier, New York

city.
88,456.—MOUSE TrRAP.—A. G. Davis, Watertown, Conn.
88,457.—SLED.—Constantine de Bodisco, St. Petersburgh,

Russia. .
88,458, —S16N.—W. P. Delaplain, Peoria, I11.
88,459.—SKATE FASTENING.—Patrick Dooley, Newark, N. J.
88,460.—MACHINE FOR CUTTING SCREWS.—John Dougherty,
San Francisco, Cal.
88,461.—HEEL.—W. T. Downs, St. Louis, Mo.
88,462.—SAD-IRON HEATER.—H. C. Drexel, Baltimore, Md.
88,463.—ToY GuN.—E. C. Edmonds, Albany, N. Y. Antedat-
ed March 25, 1869.
88,464.—CoTTON GIN.—H. L. Emery, Albany, N. Y.
88,465.—SEEDING MACHINE.—J. J. Esler, Belleville, I11.
83,466.—FERTILIZER.—L. 8. Fales, New York city.
88,467.—SLATE FrRAME—J. H. French, Albany, N. Y.
88,468.—REFRIGERATOR.—R. S. Godfrey (assignor to himself,
Thomas Baner, and J. C. Hires), Philadelphia, Pa.
88,460 PORTABLE FENCE— W. P, Goff, Yorkville, Wis.
88,470.—BREECH-LOADING FIREARM.— Wm. Golcher, St. Paul,

Minn.
88,471.—SASH BALANCE.—Lewis Goodwin, Bangor, Me.
88,472.—OVEN.—G. Y. Gray, Niles, Mich.
88,478.—WEATHER STRIP.—A. J. Harmon, Charlestown,Mass.,
assignor to himself, W. H. Howland, and J. E. Hasseltine.
88,474 —CHURN.—John Harper, ﬁillsborough, Iowa.
88,475.—METER.—James Harris, Boston, Mass.
88,476.—MILK COOLER.—L. T. Hawley, Salina, N.Y.
88,477.—HORSE HAY FORK.—G. W. Heath, Burlington, Pa.
88,4318.;‘7§Y7ASHING MAcHINE—C. W. Hermance, Schuyler-
ville,N. Y.
88,479.—PUDDLING PROCESS FOR THE MANUFACTURE OF
‘WROUGHT IRON.—Chas Hewitt, Hamilton Township, N. J.
88,480.—MANUFACTURE OF IRON AND STEEL, AND FURNACE

AND APPARATUS THEREFOR.—Geo. J. Hinde, Wolverhampton, England,
and T. C. Hinde, Ynispenllwch, near Swansea, Wal

ales.

88,481.—WaGoN SEAT.—Edgar Hitt, Poundridge, N. Y.
88,482.—P1cTURE FRAME.—C. A. Hodgman, Tuckahoe, N. Y.
88,483.—HARVESTER.—G. M. Jackson, North Hector, N. Y.
88,484.—APPARATUS FOR HEATING AND SEPARATING LIME

FROM WATER.—S. F. Jackson and J. A. Davis, Eureka, I11.
88,485.—WATER CLOSET.—HenI‘g Jamesand Edward Drewett,

Weybridge, England. Patented in England, Nov. 21, 1867.
88,486.—PLOW CARRIAGE.—W. L. Jeffries, Lancaster, Ohio.
88,487.—DEVICE FOR HoLDING PLATES OF GLASS.—Thomas

ones, New York city.

J
88,488.—P1ANO LOCi’(.—R. J. Jordan, New York city.
88,489.—TRACE BUuckLE.—E. M. Kinne, Cuba, N. Y.
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88,490.—COMBINATION Lock.—H. 8. Leland, Mount Union,
Ohio.

88,491.—T1DE POWER.—J. R. Leon, Havana, Cuba.

88,492.—VELOCIPEDE.—H. W. Libbey, Cleveland, Ohio.

88,493.—MACHINE FOR MAKING BorLrTs.—Edwin B. Locke
Exeter, N. H.

88,494.—INsoLE.—R. O. Lowrey, Salem, N. Y.

88,495.—STEAM ENGINE GOVERNOR.—J. A. Marden (assignor
to J. H. and C. E. Abbott), Boston, Mass.

88,496.—STEAM ENGINE GOVERNOR.—J. A. Marden (assignor
to C. E. and J. H. Abbott), Boston, Mass.

88,497.—STEAM ENGINE GOVERNOR.—J. A. Marden (assignor
to C. E. and J. H. Abbott), Boston, Mass.

88,498.—STEAM ENGINE GOVERNOR.—J. A. Marden and C. E
Abbott (assignors to J. H. and C. E. Abbott), Boston, Mass.

88,499.—SEWING MACHINE.—J. N. McLean (assignor to him-
self and B. W. Lacy), Philadelphia, Pa.

88,500.—CHEESE CUTTER.—W. A. McDonald, Alua, Me., as-
signor to F. G. Cooker, for one half his right.

88,551.—FASTENING FOR CURTAINS AND CARPETS.—Purches
Miles, New York city.

88,502.—ADJUSTABLE DOOR SILL.—John H. Morris, Philadel-
phia, Pa.

88,5(23].]—0L00M.—Benjamin Oldfield and Edwin Oldfield, Nor-
wich, Conn.

88,504.—VAuLT COVER.—G. H. Palmer (assignor to William
Dale), New York city.

88,505.—MACHINE FOR STRETCHING FABRICS.—I. E. Palmer,
Hackensack, N. J.

88,506.—WATER ELEVATOR.—William M. Palmer, Middle-

bush, N.J.
88,507.—VELOCIPEDE.—T. R. Pickering, New York city.
88,508.—CoRN PLANTER.—N. M. Powers, Kirksville, Mo.
88,509.—FIREPLACE.—C. S. Rankin, Cincinnati, Ohio.
88,510.—CORPSE PRESERVER.—A. G. Reed, Philadelphia, Pa.
88,511.—HARVESTER.—M. H. Ripley and W. N. Temple, Min-
apolis, Minn. Antedated March 25, 1869.
88,512.—STEAM PuMP.—W. H. Roberts, Mauch Chunk, Pa.
88,518.—FoLDING CHAIR.—A. M. Rodgers, Brooklyn, N. Y.
88,514.—Mo0sQuITO CANOPY.—Samuel Roebuck and John Roe-
buck, New Xork city.
88,515.—PAPER STOCK, Box BOARD, ROOFING PAPER, ETC.—
R. W. Russell, New York city.
88,516.—FIBROUS-COMPOSITION SLABS AND PANELS FOR ROOFS,

FLOORS, WALLS, TANKS, AND FOR OTHER PURPOSES.—R. W. Russell, New
York City.

88,517.—VALVE OF STEAM-FIBER GUNS.—R. W. Russell, New

York cilti_;/.

88,518.—FI1BROUS-COMPOSITION TUBE.—R. W. Russell, New
York city.

88,519.—MANUFACTURE OF PAPER FOR PROTECTING (0ODS
FROM BEING INJURED BY MOTHS, ETC.—Robert W. Russell, New York

city.
88,520.—GAs COOLER AND W ASHER.—Richard Salter (assignor
to himself and J. B. Davis), Cincinnati, Ohio.
88,521.—CONSTRUCTION OF SAFES.—Benj.Sherwood and Daniel
Fitzgerald, New York city.
88,522.—P1ANOFORTE AcTION.—D. H. Shirley, Boston, Mass.
88,528.—PORTABLE FENCE.—S. C. H. Smith, Belpre, Ohio.
88,524.—MANUFACTURE OF STEEL DIRECT FROM THE ORE.—
R. 8. Stenton, Brooklyn, N. Y. Antedated March 25, 1869.
88,5BB5&—1L\§IASHINE FOR SOWING GRASS SEED.—Henry Springer,
rady, Mich.
88,526.—ANIMAL TrAP.—J. J. St. Ledger, Philadelphia, Pa.
Antedated March 25,1869.
88,527.—HAT VENTILATOR.—C. C. Stremme, Austin, Texas.
88,528.—STREET LETTER Box.—Samuel Strong, Washington,

city, D. C.
88,525.—CHURN.—J. A. Tice,Windsor, assignor to T. C. South,
Mattoon, Ill.
88,580.—BREECH-LOADING FIREARM.—A. L. Varney, Water-
town, assignor td*A. B. Ely, Newton, Mass.
88,531.—BREECH-LOADING FIREARM.—A. L. Varney, Water-
town, assignor to A. B. Ely, Newton. Mass.
88,532.—RENEWING ROLLS FOR PRINTING, CALENDERING
AND LIKE PURPOSES.—C. E. Wilson, New York city.
88,533.—HARVESTER.—G. W. N. Yost, Corry, Pa.
88,534.—TIRE SHRINKER.—Joseph Adkins, Warrenton, Ga.

REISSUES.

79,730.—Dated July 7, 1868 ; reissue 3,342.—STEAM FIRE EN-
GINE.—E. R. Cole and H. 8. Cole, Pawtucket, R. I.

51,387.—Dated Dec. 5, 1865 ; reissue 3,343.—HAND PEGGING
MACHINE.—R. W. Drew, Lowell, Mass., assignee of Louis Goddu.

59,957.—Dated Nov. 27, 1866 ; reissue 3,344.—MACHINE FOR
APPLYING REINFORCING PATCHES TO BUTTON HOLES OF COLLARS.—G.
‘W.Ray and V. N. Taylor, Springfield, Mass., assignees, by mesne assign-
ments, of J. T. Bruen and G. M. Jacobs.

38,190.—Dated April 14, 1863 ; reissue 3,345.—MACHINE FOR
MAXING COVERED CORD.—John Turner, Norwich, Conn., for himself,and
assignee of I. E. Palmer.,

85,149.—Dated Dec. 22, 1868 ; reissue 3,346.—TUBE FOR STEAM
GENERATORS.—G. E. Van Amringe, New York city.

83,345.—Dated Oct. 20, 1868 ; reissue 3,347.—BINDING BOOKS.

—F. B. Wells, for himself, and J. H, Cook (assignee of one half of said in-
vention), Fishkill on the Hudson, N. Y.

51,680.—Dated Dec. 26, 1865 ; roissue 3,348 —CULTIVATOR.—
James Armstrong, Jr., Elmira, Ill.
41,411.—Dated Jan. 26, 1864 ; reissue 3,349.—HARVESTER.—

%“.' %ultman, Canton, Ohio, assignee, by mesne assignments, of Henry
isher.

52,968.—Dated March 6, 1866 ; reissue 3,350.—WRENCH.—A.

G. Coes, Worcester, Mass.

22,549.—Dated Jan. 11, 1859 ; reissue 3,351.—SODA-WATER AP-
PARATUS.—Thos. Daniels, Toledo, Ohio.

48,614.—Dated July 4, 1865 ; reissue 3,352.—B0OOT AND SHOE
—A. B. Ely, Newton, Mass., assignee of Francis D. Ballou.

44 637.—Dated Oct. 11, 1864 ; reissue 3,358.—NAIL-CUTTING
MAcHINE.—J. B, Kingham, Dorchester, Mass.

22,812.—Dated Feb. 1, 1859 ; reissue 3,354.—MACHINE FOR
ROLLING HORSESHOE IRON.—W. W. Lewis, Cincinnati, Ohio.

12,780.—Dated May 1, 1855; reissue 3,355.—SHUTTLE FOR
Loowms.—L. Litchfield, F. C. Litchfield, and L. M. Litchfield, Southbridge

Mass., assignees of Lydia W.Litchfield, administratrix of the estate o
Laroy Litchfiel

d.
65,008.—Dated May 21, 1867 ; reissue 3,356.—RECIPROCATING
STEAM ENGINE.—H. O. Perry and J. L. Lay, Buffalo, N. Y.

DESIGNS.

3,431.—TRADE MARK.—J. H. Ackerman, New York city.
3,432.—CENTER P1ECE.—Henry Berger, New York city.

3,433.—TRADE MARK.—S. W. Dexter and D. S. Dexter, Paw-
tucke .

t, R 1,
3,434.—011L Cup FOR JOURNAL Boxes—Isidore Dreyfus, New
York city.
3,435.—TRADE MARK.—J. A. Hamlin and L. B. Hamlin, Eil-

in, I11.

3,4§6.—LAMP CHIMNEY.—Robert Hemingray, Cincinnati,®hio.

3,4?71.FFRONT OF A Crock CasE—Elias Ingraham, Bris-
ol, Conn.

3,438—BIRD House.—John Murdock, Jersey City, N.J., as-
signor to John Savery’s Sons, New York city.

8,439.—TABLE CASTER STAND.—Wmn. Parkin (assignor to Reed
& Barton), Taunton, Mass,

8,440.—FRruIT TAZZA.—Wm. Parkin (assignor to Reed & Bar-
ton), Taunton, Mass.

Inventions Patented in England by Americans.
[Compiled from the * Journal of the Commissioners of Patents.”]
PROVISIONAL PROTECTION FOR SIX MONTHS.
570.—MECHANISM FOR MAKING CIRCULAR TENONS AND MORTISES.—W. A

Ives, New Haven, Conn. Feb. 24, 1869,

2457'17é&’HARVESTING MAacHINE.—Cyrus Newhall, Hinsdale, N. H.
) .

586,—FURNACES AND APPARATUS FOR OXIDIZING AND DESULPHURIZING
IRON AND OTHER ORES.—W. H. Reinoehl, Pine Grove, Penn. Feb. 25, 1869.

1 82%5.—LAWN MowING MACHINE.—Samuel Coit, Hartford, Conn. March1,

Feb

639.—IMPROVEME NT IN NAVIGABLE VESSELs.—John Howe, Jr., Boston
Mass. March 2, 1869, T ’

595.—~SHIPS AND OTHER VESSELS FOR CARRYING L1QUIDC OES.—W.
Hibbard, West Roxbury Mass. Feb. 26, 1869. ¢ ARGOES.—W. €
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612.—MEANS FOR EFFECTING THE MIXTURE OF MOLTEN CAST IRON WITH
?8%1511) OXIDES AND OTHER BopIES.—T. 8. Blair, Pittsburgh, Pa. Feb. 27,

651.—WATER CLOSETS.—John Keane, New York city, and G. H. Brown,
‘WashingtonHollow, N. Y. March 4, 1869.

656.—PROCESS FOR CASTING CHAIN.—C. C. E. Van Alstine and J. C. Hofer,
New Haven, Conn. March 3, 1839.

107.—APPARATUS FOR CONVERTING A RECIPROCATING MOTION INTO A
RoTarY MoTIiON.—C. L. Spencer, Providence, R.I. March 9, 1869.

ls’égﬂ.——OPERATING Tint HamMMERS.—T. T. Prosser, Chicago, Il1l. March 9,

718.—TURBINE WHEELS.— William Foos and J. W. Bookwalter, Springfield,
Ohjo. " March 9, 1869.

'730.—DEVICES FOR RENDERING GAS BURNERS SELF-LIGHTING.—Samuel
Gardner, Jr., New York city, March 10, 1869.

750.—CASES FOR HOLDING CIGARS, ETC.—H. B. Wheatcroft, S. B. Guernsey,
and F. J. Terrell, New York city. March 11, 1869.

759.—SPINNING MACHINERY MATERIALS.—Thomas Mayor, Providence,
R.I. March 11,1869.

Facts for the Ladies.,

I purchased a Wheeler & Wilson Sewing Machine about ten years ago,and
while learning to use it,without instruction, broke one needle; after that
for more than nine years, I had the machine in almost daily use, doing all
my family sewing, and very much for friends and others, and instructed,
seven persons in the use of the machine, without breaking a needle. My
machine has never cost one penny for repairs. I have sewed hours with a
worrisome babe in my lap, working upon fabrics of the most delicate tex-
ture, as well as upon men’s and boys’clothes of the heaviest material. I
have made garments for the cradle, the bridal, the hospital, and the funeral.
Entering into every vicissitude of life, my machine has become, as it were,
a part of my being. Mgrs. M. L. PECK.

Mexico,N. Y.

PATENT OFFICES,
Ameriean and European,

MUNN & CO.,
No. 37 Park Row, New York.

For a period ot nearly twenty-five years MUNN & Co. have occupied the
position ofleading -olicitors of American and European Patents, and during
this extended exp erience of nearly a quarter of a century, they have ex-
amined not less than fifty thousand alleged new inventions, and have pros-
ecuted upwards of thirty thousand applications for patents, and, in addition
to this, they have made at the Patent Office over twenty thousand Prelimi-
nary Examinations into the novelty of inventions,with a careful report on the
same.

This wide experience has not been confined to any single class of inven-
tions but has embraced the whole range of classification,such as Steam and

Air Engines, Sewing Machiues, Lgoms and Spinning Machinery, Textile,
Manutactures, Agriculture and Agricultural Implements, Builders’ Hard-
ware, Calorifics, Carriages, Chemical Processes, Civil Engineering, Brick
Making, Compositions, Felting and Hat Making, Fine Arts, Fire-arms,
Glass Manufacture, Grinding Mills, Harvesters, Household Furnmture, Hy-
draulics and Pneumatics, Illumination, Leather Manufactures, Mechanical
Engineering, Metallurgy, Metal Working, Navigation, Paper Making, Philo-
sophical Instruments, Presses, Printing and Stationery,Railroads and Cars,
Sports,Games, and Toys, Stone Working, Surgical Apparatus, Wearing Ap-
parel, Wood Working.

MuUxNN & Co. deem it safe tosay that nearly one-third of the whole number
of applications made for patents during the past fifteen years has passed
through the r Agency.

CONSULTATIONS AND OPINIONS FREE.

Those wlic have made inventions and desire to consult with us are cor-
dially invi.cd to do so. We shall be happy to see them in person, at our
office, or to advise them by letter. In all cases they may expect from us
an honest opinion. Forsuch consultation, opinion, and advice, we make no
charge. A pen-and-ink sketch and a description of theinventionshould be
sent. Write plainly, do not use pencil or paleink.

If a SPECIAL SEARCH at the Patent Office is required, which embraces
a personal examination of all patented inventions and a report in writing, a
fee of §5is charged. This examination is only advised in doubtful cases.

To Apply for a Patent, a model must be furnished, not over a foot
in any dimension. Send model to Munn & Co., 37 Park Row, New York,
by express, charges paid, also a description of the improvement, and remit
$16 to cover first Government fee, revenue and postage stamps.

The model should be neatly made of any suitable materials,strongly fast-
ened, without glue, and neatly painted. The name of the inventor should be
engraved or painteduponit. Whenthe invention consists of an improve-
ment upon some other machine, a full working model of the whole machine
will not be necessary. But the'model must be sufficiently perfect to show,
with clearness, the nature and operation of the improvement.

THE GREAT ADVANTAGES

OF MUNN & CO.’S AGENCY are that their practice has been
ten-fold greater than any other Agency in existence, with the additional
advantage of having the assistance of the best professional skill in
very department, and a Branch Office at Washington, which watches and
supervises alltheircases as theypass through official examination. If a case
isrejected for any cause,or objections made to a claim, thereasonsare in-
quired into and communicated to the applicant, withsketches and explana-
tions of the references; and should it appear that the reasons given are in-
sufficient, the claims are prosecuted immediately and therejection set aside
and usually

WITHOUT EXTRA CHARGUE.

MUNN & Co. are determined to place within the reach of those who confide to
them their business the highest professional skill and experience.

Caveats are desirable if an inventoris not fully prepared to apply for
Patent. A Caveat affords protection for one year against the issue of a patent
to another for the same invention. Caveat papers should be carefully
prepared.

Reissues.—A patent, when discovered to be defective, may be reissued,
by the surrender of the original patent and the filing of amended papers
This proceeding should be taken with great care.

Patents can be Extended.—All patents issued prior to 1861, and
now in force, may be extended for a period of seven years upon the present-
ation of proper testimony. The extended term of a patent is frequently of
much greater value than the firstterm, but an application for an extension,
to be successful, must be carefully prepared. MUNN & Co. have had a large
experience in obtaining extensions, and are prepared to givereliable advice.

Interferencesbetween pending applications before the Commissioners are
managed and testimony taken ; also Assignments, Agreements and Licenses
prepared. Infactthere is no branch of the Patent Business which MuNN & Co.
are not fully prepared to undertake and manage with fidelity and dispatch

Designs, Trade Marks, and Compositions can be patented for
a term of years; also new medicines or medical compounds, and useful mix-
tures of all kinds.

When the invention consists et a medicine or compound, or a2 new article
of manufacture, or anew composition, samples of the article must be fur-
nished, neatly putup. Also, send us afull statement of the ingredients, pro-
portions, mode of preparation, uses, and merits.

EUROPEAN PATENTS.

American inventors should bear in mind that, as a general rule,
any invention that is valuable to the patentee in this country is
worth equally asmuch in England and some other foreign countries. Five
Patents—American, English, French, Belgian and Prussian—will secure an
inventor exclusive monoply to his discovery among ONE HUNDRED AND
THIRTY MILLIONS of the most intelligent people in the world. The facilties
of business and steam coramunication are such that patents can be obtained
abroad by our citizens almost as easily as at home, MUNN & Co. have pre-
pared and taken a larger number of European patcnts than any other
American Agency. They have Agents of great experience in London, Paris,
Berlin, and other cities,

For instructions concerning Foreign Patents, Reissues, Interferences,
Hintson Selling Patents, Rules and Proceediﬂgs at the Patent Office, the Pat.
ent Laws, etc.,see our Instruction Book, Sent free by mail on application,
Those who receive more than one copy thereof will oblige by presenting
it to their friends,

Address all communicationsto
NMIUNN & CO.y

No. 87 Park Row,New York City.
Office in Washington, corner of ¥ and Tthstreets.

Schedule of Patent Oflice Fees ¢

On each Caveat... .. ..coveiiiiiniiiiiiiiieniiensnene teeretesisectaacas veerees 310
On filing each applic ation for a Patent, (seventeen years)... $1!
On issuing eachoriginal Patent

appeal to Commissiener of Patents
On application for Reissue.............
On application for Extension of Patent.
On gr nting the extension..
On filing a Disclaimer
On an application for Design (three and a half years)
On an application for Design (seven years).....
On an application for Design (fourteen years).. .

In addition te which there aresome small revenue stamp taxes. Residents
of Canada and Nova Scotia pay $500 on application.

RECEIPTS.~When money is paid at the office for
subscriptions, a receipt for it will be given; but when
subscribers remit their money by mail, they may con-
sider the arrival of the first paper a bona-fideacknowl-

OR SALE—One-third interest in a Machine,
Nut.and Bolt Factory,located in Richmond City,Va.,
and in a healthy and thriving condition. Address
RICHARDS!

DSON & NEWBURN,
Real Estate Agents, Richmond, Va.

edgment of their funds. '

CITY SUBSCRIBEFS,—The SCIENTIFIC AMERI-
cAN will be delivered in every part of the city at $3:50

Filtgi&gs, ete.
a year. Single copies for sale at all the News Stands¥*n

ROUGHT-Iron Pipe for Steam, Gas, and
‘Water; Brass Globe Valves and Sto.
JOHN ASHCROFT,50 John St., N. Y.

journals.
SEMI-WEEKLY, and WEEKLY,at %6,
Full reports of markets, agriculture,

Cocks, Iron | Growers’ Clubs, and a complete sto

this city, Brooklyn, Jersey City, and Williamsburg, and
by most of thc News Dealers in the United Stg;tes.

Qdvertisements,

vented. Will
MACHINE CO.,

ANTED—AGENTS—To sell the AMER-

ICAN KNITTING MACHINE. Price $25. The
simplest, cheaﬁest, and best Knitting Machine ever in-
nit 20,000 stitches per minute. Liberal in-

ducements to Agents.
oston, Mass., or St. Louis, Mo. 16 1

THE DOLLAR SUN.
CHARLES A. DANA'S PAPER,

The che.{;u. I, neatest, and most readable of New York
verybody likes it. Three editions. DAILY,
2, and $1 a I‘Zear.

armers’ and

and Seml-Weekiy number. “A valuable present to every
subscriber. Send for specimen, with premium list.
16 4 I. W. ENGLAND, Publisher SuN, New Y ork.

ANTED — AGENTS — §75
to $200 per month, everywhere,
male and female,to introduce the

ENUINE IMPROVED COM-

MONSENSE FAMILY SEWING

MACHINE. This Machine will stitch, hem, fell, tuck,
quilt, cord, bind, braid, and embroider in a most superier
manner. Price only $18. Fully warranted for five years,
‘We will pay $1000 for any machine that willsew a stronger,
more beautiful, or more elastic seam than ours. It makes
the “Elastic Lock Stitch.” Every second stitch can be cut
and still the cloth cannot be pulled apart without tearing

Tait
in every Weekly

Peat! Peat!!

Address AMERICAN KNITTIgG

2hevalue of the SCIENTIFIC AMERICAN as an advertising

di t be over-estimated. Its cir i8 ten
times greater than that of any similar journal now pub-
lished. Itgoesinto all the States and Territories, andis
read in all the vrincipal libraries and reading-rooms of
the world. We invite the attention of those who wish to
maketheir business known to the annexed rates. A busi-
ness man wants something more than to see his advertise-
ment in a printed newspaper. He wants circulation. If
9t is worth 25 cents per line to advertise in a paper of three
thousand circulation, it is worth $2:50 per line to advertise

2013,

183 OS(%VI%ER,E’S(?II\{datteawan. N.Y.

stones, or other forej
en time, an unprece

MACHINE

The undersigned will

to him free of expense.
161

Peat!!!
"[HE VULCAN PEAT MANUFACTURING

Company have a Machine for preparing fuel
and which is believed far superiog tg anyghither%)oe?g:
vented. Its merits are compactness, efficiency, and ra-
pidity of manipulation,non-liability to derangement from
té Iﬁlg&erla],a?% protgluc ng,in a giv-
uan
fuel at a cost of not exceedlng‘;l $1-5olaymfn. most superior
e without charge, give the
value by analysis of any peaf sample—say a pound—sent

. B. HYDE, Gen’l Ag’t, 119 Broadway.

it. We pay Agents from $75 to $200 per month and expen-
ses, or a commission from which twice that amount can
be made, Address SECOMB & i
Pittsburgh, Pa., Boston, Mass., or St. Louis, Mo.
CAUTION.—Do not be imposed upon by other parties
palming off worthless cast-iron machines,under the same
name, or otherwise. Ours is the only genuine and really
practical cheap machine manufactured. 16 12

OILER FELTING SAVES TWENTY-

five per cent of Fuel. JOHN ASHCROFT,
16 tf 50 John st., New York.

POWER LOOMS.

Improved
Drop Box.

[ndependent Steam

Machines

oling,Winding,Beaming,Dyeing,and Sizi
Spooling, i gMgchiEés, Hy.dx";,ldxtractors

Self-Acting,Wool-Scouring
Also, Shafting, Pulleys, and Sewu-Ofting Adjusable Hang
erlss, rtx%anuf'd y THO ‘.WOOD, 2106 Wood st., Philad’a,Pa

in one of thirty thousand. ‘
RATES OF ADVERTISING.
.................. $1°00 @ line.
Inside Page. . 15 cents a line.
Engravings may head advertisements at the same rate per
line, by measurement, as the letter-press.

TEAM AND WATER GAGES, STEAM
‘Whistles, Gage Cocks, and Engineers’ Supplies.
6 tf JOHN ASHCROFT, 50 John St., New York.

Mothers! Give your Children Sweet Quinine

EMERY Harvester Sharpeners and Scythe Rifles,made
h;iGEé L. Bushnell, Poughkeepsie,N.Y. Send for circular.

r l WO LARGE New Factory Buildings with
gplendid Water-power,near New York,for sale cheap.
Ptllgtographs etc., with Bleeker & Co., 77 Cedar st., N. Y.

M. MOODY,— .
e NO. 7 MURRAY STREET, NEW YORK,
Agent for the sale of Patents and Patent Articles.
0=~ Several very valuable Inventions for sale. bl

SALESMEN wanted by a Manufacturing Co.,

to travel and sell by sample a new line of goods. Sit-

uations permanent; wages good. H.H. RichardsdiCo.,
6 4

413 Chestnut st., Philadelphia, Pa.

PARTIES that manufacture a good, small, cheap Oil
Can, suitable for Se_win% Machines, are requested to send
their wholesale price list to the manufacturers of the
best low-priced sewing machine in America. Address J.
Wl.ﬁAsbbo t & Co., St.Catharines, Province of Ont.,Canada.

OODWORTH PLANERS a SPECIALTY

—From new &atterns of the most approved style

and workmanship. Wood-working Machineryv%enera ly.

Nos.24 and 26 Central, corner Unlon street, Worcester,
Mass. Warerooms, 42 Cortlandt street, New York.

16 t£ WITHERBY, RUGG & RICHARDSON.

ANTED—AGENTS.—“ Wonder of the

World ;” is warranted to cure Rheumatism and
Neuralgia. Sold on the package system. Not to be paid
for until tested. I pay $60 per month and commission to
diﬂ}‘.rjbute packages. J. C. TILTON, Pitssburgh, Pa.

3 AGENTS SOLD 1,600. For circular ad-
dress ATWATER’S LETTER COPIER,
Providence, . I.

. Copics Instantly and Perfectly.
Costs,bymail,§1. Local agents wanted in chief citie);.

SHCROFT'S LOW-WATER DETECTOR
w. \ il inst jon. .«
FRTICROFT, 50 Jhn st, New Sark o7 oo™ TOHT

The Improved *‘ Schenck’” Woodworth Planer, with

Patented Improvements. Circular and Vertical Re-Saw-
ing Machines, with feed quickly changed to Self-center-
ing. Also, Siding Saws, with the same feed, and new ad-
justing arrangements. Patent ap]glled for, Send for cir-
cullﬁais. JOHN B. SCHENCK & SON.

0 SMOKERS—

Send $2 and get a POCKET CIGAR MACHINE, post

fred, by mail. Your cigars will cost less than one cent

each. Agents clear $5 to $25 per day. State, County,and

Town Rights for sale. Send stamp for circulars. AMERI-
CAN CIGAR MACHINE CO., Boston, Mass. 16 2

ATENT RIGHTS SOLD ON COMMIS-

. SION, and Valuable Inventions introduced by the
most experienced Patent Salesmen inthe Union. Can
refer to over one hundred inventors for whom we have

acted. E. E. ROBERTS & CO.
1> Consulting-Engineers, 15 Wall st.,N’ew York.

HULL’S PATENT

HEDGE TRIMMER AND CORN CUTTER
COMBINED.

Those wishing to Purchase Teritorial or Shop Rights, or

Machines, may do 80 by addressin

16 26 HULL MORISO%I, Connersville, Ind.

OR SALE—
AT A VERY LOW PRICE,

The entire Outfit of a first-class Machine Shop, consist-
ing of Shafting, Beltingl,3 Lathes, Planers, Milling and
Screw Machines. Also, Blacksmiths’ Forges and Tools,
Saws and Fixtures of Pattern Room. Capacity of Sho
from 20 to 25 men. The above machinery and tools
have been in use but a short time,and are of the best and
most improved make. Apply to the DE FOREST MAN-
UFACTURING CO., Birmingham, Conn. o

April 3, 1869.
l ABORATORY of Industrial Chemistry. Ad-
vices and Consultations on Chemistr; Ap;t)lied to
Artsand Manufactures, Metallurgy,etc. Informations on
Chemical Fabrications,with Plangsand Drawings of Appa-
ratus. Analyses and Commercial Assays of every Kind.
Addr%ss Prof. H. Dussauce, Chemist, New Lebanon, N. Y.

Soluble Glass,

SILICATE OF SODA, AND POTASH,

Fire and Water-proof,for Cementing and Painting. Man-
ufactured b

L. & J. W. FEUCHTWANGER,

C};;Tists and Drug Importers, No.55 Cedar st.,New York.

ORUNDUM WHEELS FOR GRINDING

_J Chilled Iron Rolls, Calenders, and Hardened Steel

Surfaces, made and for sale by PUSEY, JONES & CO.,
Manufacturers of Paper Machinery, Wilmington, Del.

NDERSON’S PATENT MULEY SAW

A Hangings. The oscillating lower Muley and self-

adjusting rake upper Muley perform ¢ more Work with

1 less power than any other. COE & WILKES, Paines-

ville, Ohio, sole manufacturers, except for the States of
Maine and Pennsylvania, Send forcirculays, 158

BOILER SUPPLY,
OR
Feed Pump.

RELIABLE FOR HOT OR
COLD WATER. '

Circulars sent free. COPE & CO., .

No. 118 East 2d st., Cincinnati, Ohio.

14 Seow

IMPORTANT.

HE MOST VALUABLE MACHINE
for planing irregular and straight work, in all
branches _olt" woog workgmg is the Comb%nation Moldigg
and Planing Machine Co.’s “ Variety Molding and plan-
ing machine.” Our improved guards make it safe to op-
erate. Our combination collars save one hundred per

cent; and for glaning, molding, and cutting irregular’

forms, our machine is nnsurpassed.

The Variety Machine sold by the Gear’s is a direct in-
fringement on the Grosvenor and other Patents owned
solely by us, and the public will please notice the deeds
given by Mr. Gear cover only the Gear Patent, being no

rotection to the purchaser against the rights of our

atents,infringements on whichwe are now prosecuting.

The Gear Patent, without our improvement, has for
many years been discarded by mechanics as impractica-
ble, in fact we have had on hand, ever since the illlntroduc-
tion of our improvements, several of the old Gear Ma-
chines,which we cannot sell even at prices slightly above
the value of old iron.

All our machines are sold and delivered in New York,
butthe right to use a machine goes with it,and we will
vrotect all parties who may purchase machines from us,
not only under the Grosvenor and Tice Patents, which
constitute the practical value of the machine, but also
under the Gear Patent.

Attention is called to_cuts of our Variety Machine (in
the issue of this journal of December 9th, 1868), of which
we are the sole lawful makers, and other parties building
or vending like machines, are doing 8o without_the
slightest legal authority, subjecting t%em selves and pa-
trons to heavy damages, the collection of which we are
determined to prosecute to the fullest extent of the law.

All communications for us should be addressed to
COMBINATION MOLDING AND PLANING MACHINE
CO., 44 East 23d st., or Box, 8,230, Post Office, New York
city. 16 tf eow

MORE IMPORTANT.

HE VARIETY, UNIVERSAL, AND EL-
i LIPTICAL MACHINE made by the C. M. and Plan-
mE Machine Co. are direct infringements on the GEAR
PATENT, which is the FOUNDATION of all Machines of
this character worthy of note. They own the GEAR PAT-
ENT for the State of New York, and a portion of Mass.,
ONLY, and haveno right tosell their machines To BE
USED ELSEWHERE. They “sELL and DELIVER in New

EXAMINE YOUR BAIT BEFORE BITING.
They refuse to lay THEMSELVEs liable, though willing
that o THERS should become liable. WE OWN AND BUILD
ALL THE LATEST AND ONLY VALUABLE IMPROVEMENTS
on the Original Machine, and we WARRANT OUR MA-
CHINES SUPERIOR TO _ANY OTHERS MADE, and give

DEEDS oF R1cET T0 Usk EVERY PART OF THEM.

For further particulars,before purchasing, address
A. 8. & J. GEAR & CO.,
NEW HAVEN, CONN,,

OWNERS AND LAWFUL MANUFACTURERS FOR ALL THE
UNITED STATES, except New York.
16 eowtf Branch Office, 85 Liberty st,, New York.

© 1869 SCIENTIFIC AMERICAN, INC.

VYOODBURY’S PATENT .
Planing and Matching

and Molding Machines,Gray & Wood’s Planers,Self-oiling
Saw A bors and other wood working machin erii
S. A.WOODS, {85 Libel ty street, N. Y.;

0 9§endfor Circulars. 67 Sudbury street, Boston.

A BOOK THAT EVERYBODY SHOULD
HAVE.

WELLS’ EVERY MAN HIS OWN LAW-
YER, AND BUSINESS FORM BOOK,

Is a complete and reliable guide in all matters of law

%nd business transactions for EVERY STATE IN THE

NION.

THE ENTIRE LEADING PRESS OF THE COUNTRY
unqualifiedly indorse the work. We make a few short
extracts from the press:

“As a legar adviser, alwa{s at_hand to instruct the
reader how to proceed in suits and business transactions
of every and all kinds; as a form book to enable the least
learned to draw up deeds,mortgages, agreements, leases,
orders, wills, etc.; as a guide with regard to the iaws of
the various States concernin§ exemptions, liens, limita-
tion of actions, collection of debts, usuriy and so on, this
volume is certainlf\; invaluable to men o business, and it
is not surprising that a hundred thousand copies have so
soon found their way into the homes and country houses
of the multitude. In addition, the work contains a full
digest of the action of the Government relative to recon-
struction and the freedmen, the General Bankrupt_Law,
the Patent Laws, Pension Laws, the Homestead Laws,
the Internal Revenue Laws, etc. The publisher has de-
termined to make this work complete, and, to our think-
ing, he has succeeded. No business man or woman can
with safety be without it.”—New York Times.

“This work is one of the most valuable issues of the
press of this country. It contains so much that every
man in business should know, but which none have the
time to acquire from voluminous works, that it is truly
in digspensable.”—New York Dispatch.

** Such a useful book cannot be too highly commended.
A more comprehensive digest could not be desired.”—
New York Weekly Tribune.

““ There should be a copy of it in every family.”—New
York Weekly. .

“The most 1mplicit confidence can be placed upon the
work as authority on all the subjects of Which it treats.”
—Philadelphia Age.

“You can purchase in this book what may be worth
hundreds of dollars to you.”—St. Louis Dispa{ h.

‘It contains just the kind of information every busi-
nesg man stands most in need of.”—Sunday Mercury.

“Every man, no matter what his business may be,
should have a ecopy.”’—Pittsburgh Dispatch.

g ‘“ There is no better book of reference.”—Phrenological
ournal.

_““The book is prepared to meet all the ordinary con-
tingencies of business life,and it weets them cleafly,
distinctly, and well.”—Round Table.

‘It containg a vast amount of just suchmatterasever;
one ought to be acquainted with in the prosecution of all
ordinary business.”—N. Y. Christian Advocate.

“Tt is the best business guide ever published.”—De
B(axgs Journal, }?t. ]1:‘;101}1118. e

very oneshou ave a copy.”—N.Y.Eve. Post.

“ It isinvaluable .”—Cinciunatlﬁl‘n uirer.

‘“‘Indispensable to every household.”—Cincinnati Com-
mercial. .

“ This work is worthy of the popularlt{rit has acquired
as a convenient and reliable manual.”’—N. Y. Herald.

The work 1s ¥ubhshed 12mo size, 650 pages. Pricc in
full leather binding $2-50; in half library, $2. Sent post
paid on receipt of price.

Good reliable agents wanted everywhere. They will
find this the best selling book published. Liberal in.
ducements given. Address

JOHN G. WELLS, Publisher,
432 Broome street, New York,
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TOCKS, DIES, AND SCREW PLATES,
Horton’s and other Chucks. JOHN ASHCROFT, 50
John st., New York. 16

Moth-proof Fur Box,

Patented Nov.24,1868, splendid chance for Agents, Male
or Female. A nestof 3sent by express for $2'50. Sln‘gle
box $1. It is neat,simple, light,and perfectly adapted
to the purpose. Large discounts to dealers and agents.
S. MABFERRAN;: No. 1307 Market st., Philadelphia.

GENTS WANTED for the only steel en-
graving of GEN. GRANT and his family, published
with their approval. $ize 15x19. Address
154 GOODSPEED & CO., 37 Park Row, New York.

MERICAN TURBINE WATER WHEEL.
Stout, Mills & Temple’s Patents.
This celebrated iron-cased wheel is MORE DURABLE AND
ECONOMICAL than any other, and i8 WARRANTED to give
satisfaction in every case, OR MONEY REFUNDED. Foril-
ustrated circular address
FULTON MANUFACTURING CO.

15 % Fulton, N. Y.
HAYES’ patent METALLIC
SKYLIGHTS, VENTILATORS,

Conservatory Roofs and Hotbed Frames
Are the best in use. RIGHTS FOR SALE. Send for cir-
15 6+ cular527 W.22d st., New York.

ECOND-HAND MACHINERY, BOILERS,
etc.,, FOR SALE.
1 Horizontal slide-valve engine, cylinder 20x48 or 100-h.p.
1 “ “ “ T . ]8X48 ““ 80 ‘@

15x36 ¢ 50 ¢
16x36 «“ 60

1 “ “ “ “ “

1 ¢ cut-off Woodruff & Beach *
1 30.-H. P. Portable Engine.

1 Tubul ar Boiler 45-H. P.

1 Flue “ B«

1 Locomotive ¢ 10 *
4 Empire Brick Machines.
3 Portable Corn or Feed Mills.
All the above are in good order, and will be sold very
low for cash. Address
152 WASHINGTON IRON WORKS, Newburgh, N.Y.

WATSON’S
Practice of American Machinists.

JUST READY:

THE MODERN PRACTICE OF AMERICAN
MACHINISTS AND ENGINEERS: Including the
Construction, Application, and Use of Drills, Lathe
Tools, Cutters for Boring Cylinders,and Hollow Work
Generally, with the most Economical Speed for the
same ; the Resulte verified by Actual Practice at the
Lathe, the Vice,and on the Floor. Together with
‘Workshop Management, Economy of Manufacture,
the Steam Engine, Boilers, Gears, Belting, etc., etc.
By EGBERT P. WATSON, late of the “ Scientific
American.” Illustrated by eighty-six engravings. A
new edition. In one vol,12mO......cccivieennnnnn $2 50

CONTENTS:

PART L—CHAPTER I. The drill and its office. IL The
drill and its office—continned. III. The drill and its
office—continued.

PART IL.—LATHE WoRE. IV. Speed of cutting
V. Chucking work in lathes. VI. Boring tools.
Boring tools—continued ; abuses of Chucks. VIII. Bor-
ing steel cylinders and hollow work; Experiments with
tools needed; Conservatism among mecchanics. IX.
Turning tools.  X. Turning tools—eontinued. XI. Turn-
inf] tools—continued. ﬁ Turning tools—continued.
XI)I. Turning tools—continued.

PART IIL.—MISCELLANEOUS TOOLS AND PROCESSES.—
X1V. Learn to forge_your own tools; Manual dexterity;
Spare the centers. V. Rough forginI%is‘il XVI. How to

tools.
VIIL

use callipers. XVII. A handy tool; mers. XVIII.
KeyinF wheels and Shafts. IX. Taps and their con-
struction ; Tapping holes; Abuse of Files. XX. Defec-

tive iron_ castings; ‘ Bumin% » iron castings ; How to
shrink collars on a shaft., XXI. Are scraped surfaces in-
dispensable ? Oil cups ; Drilling and turning glass. XXII.
Manipulation of metals.

PART IV.—STEAM AND THE STEAM ENGINE.—XXIII.
The science of steam engineering. XXIV. Piston specd
of steam engines. How toset aslide valve; To find the
length of the rod ; An improperly set valve ; Lead ; The
lead indicator. XXVI. Defect insteam engines. XXVII.
The slide valve; Balanced slide valves. XXVIIIL Con-
nection of slide valves; The pressure on a slide valve.
XXIX. Condensation of steam in long pipes. XXX.
Packmlg steam piston. XXXI. Pistons without packing.
XXXII. Bearing surfaces. XXXIII. Lubricating the
steam engine, XXXIV. Derangement of steam engines.

V. Cold weather and steam engines ; Oil entering
a steam cg'lmder against pressure. XXXVI. Explosions
of steam boilers ; Boiler explosions; IS,IYO‘“ boiler safe ?
Faulty construction of steam boilers; Trouples incident
to steam boilers; Starting fires under boilers; Steam,
boilers and electricity; Field forimprovementin steam
boilers. XXXVII. Location of steam gages and indica-
tors ; The laws of expansion.

PART V.—GEARS,BELTING,AND MISCELLANEOUS PRAC-
TICAI, INFORMATION.—XXX VIIL Relating to gears.
XXXIX. Leather bands ; belting. XL. Cone Pulleys for
§iven velocities; Formule for cutting screw threads.

LI. How tolay upan eight-strand casket; To turn an
. Elbow ; Fly wheels for long shafting ; Velocity of mech-
anism. XLII. Various usetul items.

=™ The above or any of my Books will be sent by mail
free of postage, at the publication price, to any address.

§®& My new DESCRIPTIVE CATALOGUE OF PRACTICAL
AND SCIENTIFIC BOOKS, 56 pages, 8vo,—the largest, most
varied, and complete of this ¢ 88, comprising the publi-
cations ofany one house inthe United States or Great
Britain—will be sent, free of postage, to any one who
will furnish his address.
HENRY CAREY BAIRD,

Industrial Publisher,
406 Walnut st., Philadelphia, Pa.
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GENTS wanted in every town to canvass
for one of the best MAGAZINES. The largest cash

co&"fissmn given. Address S. R. Wells, Box 735, N.Y.
O O A Year canbemade bylive agents,
selling my new and valuable invention.

A(liih;ess J. AHEARN% 63 Second st., Baltimore, Md.

10 A Day to agents selling Silvers’ Patent
¢ Elastic Brooms. Horace Greeley says: “I pre-

d11c4t‘i1ts Success.” CLEGG & CO., 38 Corflandtst., N. Y.

W00D WORKING MACHINES,

Smith’s Improyed Woodworth Planer & Matcher, Sash
and Door, Molding, Mortising, and Tenoning Macfnnes,
Scroll Saws, Saw Mills, etc., at reduced prices, Address
cxﬁpfg’:ws H. SMITH, 135 North 3d st., Philadclphia, Pa.

MPLOYMENT — “Pleasant and Profit
4able." Send stamg for answer to

14 S. R. WELLS, No. 389 Broadway. New York.

100 YARDS OF SHEETING

For a Club of 100 in our great

One Dollar Sale

If all returned. A little extra exertion securesit. Send
for circulars with new commission rates, before sendin
your clubs elsewhere. One trial will convince you tha
our terms to agentsare not excelled, and the quality of
our goods unequaled by any other house in our line of
husiness, S. G OMPSON & o
134 126 Federal st., Bosto , Mass.

ORTABLE STEAM ENGINES, COMBIN-
ing the maximum of efficiency, durability and econ-
omy, with the minimaum of weight and price. They are
widely and favorably known, more than 600 being in use.
All warranted satisfactory or no sale. Descriptive circu-
lars sent on application. Address
t. J. C. HOADLEY & CO. Lawrence, Mass

Sault’s Patent

RICTIONLESS LOCOMOTIVE VALVES,

casil%{axglied; require no changes,
12 tf & 1T.SAULT COMPA , New Haven, Conn.

ENT, GOODNOW & CO.,
Boston, Mass., Agenis for the sale ot Patents. FOR
SALE—A variety of very 1aluable “Rights.” Send stamp
THE PATENT STA 19 tf

for
Containing descriptions of each.

Mason’s Lever Punch

ILL Punch a hole throucgh Iron 1-8 inch

thick. See Description and Cutin No.11,present
Sci. Am. Price $12, with one punch and die.

GOODN OW & WIGHTMAN, 23 Cornhill, Boston.

Vol.
11 6*

) J
Bridesburg Mang’qg Co.,
OFFICE No. 656 NORTH FRONT STREET,
PHILADELPHIA, PA.,

Manufacture allkinds of Cotton and Woolen Machinery
including their new

SELF-ACTING MULES AND LOOMS,
Of the most approved style. Plans drawn and estimates
furnished for factories of any size. Shafting and mill
gearing made to order. 1tf

WROUGHT IRON

Beams and Girders.
HE Union Iron Mills, Pittsburgh, Pa. The

attention of Engineers and Architects is called to
our improved Wrought-iron Beams and Girders (patent-
.ed), in which the compound welds between the stem and
flanges, which have proved soobjectionable in the old
mode of manufacturing, are entirely avoided, we are
grcpared to furnigh allsizes at terms asfayorable as can
¢ obtained elsewhere. For descriptive lithograph ad-
dress the Union Iron Mills, Pittsburgh, Pa. 8 tf

ICHARDSON, MERIAM & CO.,

Manufacturers of the latest improved Patent Dan
iels’ and Woodworth Planing Machines, Matching, Sash
and molding, Tenoning, Mortising, Boring, Shaping Ver-
tical and Circular Re-sawing Machines,Saw Mills, Saw
Arbors, Scroll Saws, Railway, Cut-off, and Rip-saw Ma-
chines, Spoke and Wood Turning Lathes,and various
other kinds of Wood-workin% achinery. Catalogues
and price lists sent on application. Manufactory, Wor-
cester. Mass. Warehouse, 107 Liberty st.,New York. 9 tf

EST in

HE BEST and CHEAP

MARKET
The bolt revolves, is discharged without being run
back, and a perfect clean cut _is made with one passage.
Complete Machines or Cutter Heads,which can be readily
attached to other Machines, or the ordinary Lathe, con-
stantly on hand. Taps furnished, and Price List, with
references to first-class Machine Shops, on application,

d(}xéess HOWARD IRON WORKS, Bufialo,N. Y.

OBERT McCALVEY, Manufacturer of
HOISTING MACHINES AND DUMB WAITERS.
718 602 Cherry st., Philadelphia, Pa.

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
gatrolman, as the same reaches different stations of his
eat, Send for a Circular, .E. BUERK
P. O. Box 1,037, Boston, Mass.
N.B.—This detector is covered by two U. S. patents.
Partiesusing or selling these instruments without autho-
rity from me willbe dealt with according to law. 14 tf

Leather Beltingg,lt.

Caail'g2 glothing, & Hose Factory. J.H.Haskel

Power Hammers.
HOTCHKISS’ PAT. Air Spring Hammers ;

‘W. H. WATER’S PAT. Drop Hammers.
These SUPERIOR TOOLS_ made b
CHARLES MERRILL & SONS, 56 Grand st,, New York.

HE NOVELTY IRON WORKS—

Ft. E. 12th st., and 77 and 83 Liberty st., New York,
Manufacture the most approved Turbine Wheel ana
‘Water Meter now made.

Manufacturers’Agency

I i‘OR the Introducing and Soliciting Orders
of the Trade, of Patents, Patent Rights, and Patent-
ed Articles, in the New England States. i
active and reliable agents may address
14 4 C. A. GRIFFIN, @8 Trumbull st., Hartford, Conn.

ER PRESSES.

Parties wishing

r I \HESE PRESSES arc what are universally

known as the “Fowler Press,” improved, and are
without a rival as regards strength and durability, com-
bined with delicacy of adjustment of the Runch. We
have justreceived

OLD MEDAL

‘From the New Hampshire Art and Mechanics’ Associ-
ation, it being the FIrsT PREMIUM awarded on Presses,

‘and was glven us over

’ STILES’ POWER PRESS.

7% Notice is hereby given that ALL PRESSES having an
Eccentric Disk on the Crank Shaft, are direct infringe-
ments of our Patent, April 13, 1858, reissued Feb. 9th, 1869,
and all parties are hereby cautioned against buying or
using said Presses without our permission.
PARKER BROTHERS,1 1

‘West Meriden, Conn. 26*

ATHE CHUCKS—HORTON’S PATENT
—from4to 86 inches. Alsofor car wheels. Address
6t E. HORTON & SON, Windsor Locks, Conn.

RON PLANERS, SHAPERS, LATHES,

SCREW MACHINES, etc., Manufactured by TWISS,

Plg.xlxn’l;T & HAYES, New Haven, Ct., Send for circulars.
O

Ornamen’l Iron Works.
AST, WROUGHT IRON, AND WIRE

J RAII:INGS,
Fountains, Vases, Verandas, Settees,

Chairs, Iron Stairs, {?irnl and Straight
IRE ORK.
New and Improved St{%es of STABLE FIXTURES.
OBERT WOOD & CO.,
10 13* 1136 Ridge Avenue, Philadelphia.

$3000SALARY. Address U.S Piano Co N.Y
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ODELS, PATTERNS, EXPERIMENTAL,

and other machinery, Models for the Patent Office,
built to order by HOLSKE MACHINE CO., Nos. 528, 530,
and 532 Water st., near Jefterson. Refer to SCIENTIFIC
AMERICAN office. 14

[ OR STEAM ENGINES, BOILERS, SAW

- Mills, Cotton Gins, address the ALBERTSON AND
DOUGLASS MACHINE CO., New London, Conn. 1 tf

AGE'S GREAT WATER FLAME COAL,
.. Patented Lime Kiln will burn No. 1 finishing lime
with any coal or wood, mixed or separate, in same Kiln.
R)lggdts orsale by C.D. PAG]E, Rochester, N. Y.

CAMDEN

Tool and Tube Works,

Camden, N.J. Manufacturers of Wrought Iron Tube,
Brass Work and Fittings, and all the most improved
TOOLS for Screwing, Cutting, and Fitting Pipe. Screw-
ing Machines for Pi}t)e of five different sizes. gipe
Common and Adjustable
Reamers,Drills,Screwing Stocks,and Solid Dies. Peace’s
Patent Screwing Stocks, with dies. No.1Screws ¥, %,
%, nge. Price complete, $10. No. 2 Screws, 1, 134,114,
¢ 11:{1)1%'* -

Tongs,

No.3 both screws and cuts off, 23,3, 354.4,865.

OLMSTEAD'S IMPROVED OILER,
Always Right Side Up,

ARRANTED the most du-

rable Ojler made.. The spring

cannot be “set” by use, or the Oiler in-

Jjured by falling. These Oilers are made

of heavy Tin, Brass, and Copper, and

are sold by the Trade everywhere. Ad-
dress the Sole Manufacturer,

J. H. WHITE,

157 and 159 Chestnut st., Newark, N. J.,
Manufacturer of SHEET and CAST MET-
AL SMALL W AREs,Stationers’and Trunk
Makers’ Hardware, etc., etc. Dies and
Tools, Fancy Hardware, etc., made TO
ORDER. 138

HINGLE AND HEADING MACHINE—

Law’s Patent. The simplest and best in use. Shingle

eading and Stave Jointers, Stave Cutters, Equalizers
Heading Turners, Planers, etc. Address

3 tf TREVOR & CO., Lockport, N. Y.

APER BAG Machines For Sale.

4 26*
2 32 61 TOWNS—23261 Agents Wanted.
j HAND SLITTING SAW—one man rip 8-in.
pine, 1%-inch board per minute—600 feet per hour. Foot
ji% attachment—cut 4-inch bracket. . H. 5
) 12% Manufacturer, 214 Pearlst., N. Y., Box 445.

Address
B. S. BINNEY, 64 Kilby st., Boston.

QINCINNATI BRASS WORKS.—

2ﬁiingine Builders’ and Steam Fitters’ Brass Gooan

Union Vise

CO., of Boston, Mass.
Pipe & Heavy, warranted,
‘Woodworkers and Cover-
ed Screw,50s8izes and styles
constantly on hand. Mill-
ing Machines, weighing 2,-
?go, 1,600,1,050, 1,000 and 900
S.

G.H.NOTT, President.
A.H.BRAINARD,Sup’t.

16 tf

OLUBLE GLASS—For Cementing, Paint-
L) ing, Softening Hard Water, Froduction_of Artificial
Stone, éendering Wood and other Organic Matter Proof
against Dry Rot and Fire. 8old by the Manufacturers,
.. & J. W. FEUCHTWANGER,
Chemists and Importers, 55 Cedar st., New York,
5

CATALOGUES SENT FREE.
MATHEMATICAL INSTRUMENTS, 112 pages.
OPTICAL INSTRUMENTS. T pages.

MAGIC LANTERNS and STEREOLTICON S,100pp.
PHILOSOPHICAL INSTRUMENTS, 84 pages.
.~ JAMES W. QUEEN

2t 924 Chestnut st., Philadelphia, Pa.

W. TUPPER & CO.’S PAT. GRATES

o Make More Steam, with Less Fuel, do not warp,

and are_Cheaper than other Grates. Send for circular.
518 W. W. TUPPER & CO., 206 West st.,, New York.

NOTICE IS HEREBY GIVEN, that all per-

sons 111)11rchzmi11g our Presses will be protected against
all suits that may be brought by PARKER Bros.under the
patent of John A. Bailey, {or rolling taper blanks; said
patent having been bought up and reissued since we
commenced suit against them, in the vain hope of defeat-
ing our rights. Trial will be had in April, when. our
Counsel assures us, our patent will be triumphantly sus-
tained. Meantime all partiesare hereby cautioned ag ainst
purchasing or using the Parker Press, having an eccen-
tric disk on the crankshaft for the purpose of adjusting
the punch. Our Presses have been exhibited at, and re-
ceived the highest Prizes from, all the FIRST-CLASS
FAIRS in the country during the last five years.
k%ictiigletown. Conn, N.C, STILES.

&

HE INVENTOR’S AND MECHANIC'S

GUIDE.—A new book upon Mechanics, Patents, and
New Inventions. Containing the U. S. Patent Laws
Rules and Dircctions for doing business at the Patent
Office ; 112 diagrams of the best mechanical movements,
with descriptions; the Condensing Steam Engine, with
engraving and description; How to Invent ; How to Ob-
tain Patents ; Hints upon the Value of Patents ; How to
sell Patents; Forms for Assignments; Information upon
the Rights of Inventors, Assignees and Joint Owners;
Instructions as to Interferences, Reissues, Extensions,
Caveats, together with a great yariety of useful informa-
tion in regard to patents, new inventions, and scientiflc
subjects, with scientific tables,and many illustrations.
108 pages. This is a_most valuabhle work. Price only 25
cents, Address MUNN & CO. 37 Park Bow, N, Y.

© 1869 SCIENTIFIC AMERICAN, INC.

| we'are now prepare

; Pipe Cutters, Pige Vises,Taps,

BALL & CO., Worcester, Mass., Manu
e facturers of Woodworth’s, Daniel’s, and Dimen-
3ion Planers; Mom'nﬁ, Matcmng, Tenoning, Mortising
Shaping, and Borin; achines; Scroll Saws, Re-Sawing,
Hand Boring, Wo Turning Lathes, and a variety ot
other Machines for Working Wood. Also, the best t-
ent Door, Hub, and Rail Car Mortising Machines in the
world. (@37 Send four our Illustrated Catalogue.
EI%HARD BALL. E. P. HALSTED.

BRONZE WORK.

AVING FITTED UP OUR FOUNDERY
with special reference to the above class of Work,
d_to fill with promptness all orders
for Bronze Castings of every description.

R?oBlF:;gT WOOD & CO.,1186 Ridge Avenue, Philadelphia.

Excelstor Lubricator.
ATENTED AUG. 25th, 1868.—For Cylin-

ders of Engines. A very Superior and Durable arti-
cle manufactured bg B. E.LEHMAN,
Lehigh Valley Brass Works, Bethlehem, Pa.
i)%?_criptive circular and price list sent on application

I

RISTOL FOUNDERY CO,,
BRISTOL, CONN.

Manufacture Light Cast-iron Goods to Order. 14 4%

OOD-WORKING MACHINERY.—THE
subscriber is the New York Agent for all the
Manufacturers, and sells at their prices.
b S. C. HILLS, 12 Platt street.

MERRICK & SONS,

Southwark Foundery,

No. 430 Washington Avenue, Philadelphia,
William Wright’s Patent
VARIABLE CUT-OFF STEAM ENGINE,
Regulated by the Governor.

Merrick’s SAFETY HOISTING MACHINE,
Patented June, 1868. DAVID JOY’S PATENT
VALVELESS STEAM HAMMER.

D. M, Weston’s Patent
Self- Centering, Self-Balancing Centrifugal

Sugar - Draining Machine.

AND
HYDRO EXTRACTOR

For Cotton and Woolen Manufacturers.
eow tf New York Office, 62 Broadway

EW MACHINE for Grinding Tools, etc.,

Great Saving of Files and Laborby their use. Ad-

drﬁss AMERICAN TWIST DRILL CO., Woonsocket,R.I
4 eow

IMPROVED ALUMINUM BRONZE
Hunting Case Watches.

1 From the Scientific American ot
pril 11, 1868

“ The color of the metal close.
Bl 1y resembles that of 18c. gold, is
more grateful to the eye and its
B luster brilliant,” ete.

! When desired these watches
will be sent to any express office,
and permission of exarination
granted upon payment of freight
charges,
Description of goods and metal
sont free upon-application, An
i ection of my goodsis earn.
. 2gtly solicited.

Wi ]. D. HUGUENIN VUILLEMIN
No. 4 Nassau st., New York

For sale by all respectable dealers,

16 eow tf

MALLEABLE

STEEL CASTINGS.

Tensile Strength Greater than Wrought Iron,will forge
and harden. Orders executed to any size and pattern by
PHILIP6 S. JUSTICE, 42 Cliff st., N.Y., 14 N, 5¢h st., Phila,

6 cow

NION SALAMANDER WORKS—
HORTON & MABIE, Proprietors
Peokskill, N. Y. FIRE BRICKS and STOVE LININGS
of eYYery description made to order at the shortest notice.

eow

10

TO $250 Per Month Guaranteed—
Sure pay.—Salaries paid weekly to Agentsev-
erywhere, selling our pat. everlasting white wire clothes
line. Call at or write for particulars to GIRARD WIRE

WORKS, 261 North 3d st., Phitadelphia, Pa. 10 4cow

having.reoently been imitated, and worthless
i

Watches sold in New York, Boston, Chicago,and other
cities, represented as our Watches, we hereby caution
the public against them,and give notice that we are in no
way responsible for these bogus concerns,and only those
purchasing directly from us can secure a genuine Watch
of our manufacture. We have recently greatly improved
ous Oroide in appearance and durability ; and,to protect
the public from imposition hereafter, have named it the
“ COLLINS’ METEL ;" and we give notice that any one
making use of this name will be prosecuted to the extent
of the law.

This metal has all the brilliancy and durability of Gold;
cannot be distinguished from it by the best judges; re-
tains its color il worn out, and isegual to gold except-
ing in intrinsic value. All our gentlemen’s Watches are
FULL-JEWELED PATENT LLEVERS ; those for ladies,an Im-

roved Escapement, better than a Lever for a small

Watch; all in Hunting Cases, and fully guaranteed by

special certificate. The $15 Watches are equal in neat-
ness, style of finish, general appearance, and for time, to
a gold one costing %i50. Those of $20 are of EXTRA fine
finish, and are fully equal to a gold watch costing $200.
Chains of every style,from §2 to $6.

JEWELRY.—We_are manufacturing all Kinds of Jew-
elry of the Collins Metal, Pins, Earrings, Sleeve Buttons,
Lockets, Studs, Finger Rings, Bracele s,’Pencus, Charms,
0dd Fellow and Masonic Pins, etc.,allof the latest and
most elegant styles,and fully equal to gold in appearance
and wear. *

TO CLUBS.—Where six Watches are ordered at one
time, we will send one extra Watchfree of charge.

Goods sent to any part of the United States by express,
to be paid for on delivery. Money need not be'sent with
the order, as bills can be paid when goods are taken from
the express office. Customers must pay all express
charges. We employno Agents ; orders must, theretore
be sent directly to us. In ordering, write plainly the
name, town, county, and State. Customecrs in the city
will remember that our ONLY OFFICE i8 .
Nos.37and 39 Nassau street, om%?sne the

Postoffice (up s%a;irs), New York

10 tfeovw E.’COLLINS & €O,
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Qdvertisements.

Adverti ts will be on this page at the rate of
$1.00 per line. Engravings may head advertisements at
the same rate per line, by measurement, as the letter-
press.

Ball Black&Co.,

565 and 567 BROADWAY,
MANUFACTURERS OF

ENGLISH STERLING
Silver Ware.

THE FACILITIES OF BALL, BLACK &
C0. FOR MANUFACTURING, ENABLE
THEM TO OFFER A LARGER VARI-
ETY OF PATTERNS, AND AT LOW-
ER PRICES THAN ANY OTHER
HOUSE IN THE TRADE,

A reliable time-keeper is now-anarticle
of necessity to every one, and as such the
Genuine Walth Watches, with the late

improvenfents, qre siperiorito others,
We send {single WatlNes Jiy Express, with
bill to colllect of ddlivdrg, J6%ahy p

the countlry, at 'greaijly rfduged.pri

allow the purchaser to open the package
‘and examine the Watch before paying,and

if afterward it dpes nof ¥e satisfaction, we
will exchange if or refQnd the money. .Solid
Silver Hunting awh\;/&& Gold -Hunt-
ing Watches, $70.. .EVETy Watch warranted

by special -certificate from the American’
Watch Co.. We send our Price List, which
n

explans tie /
and] qyaljty of the dabes\ With'pgices of each
to {ny'#ddregs, pd okuappli tion!
Da giotrdg cli till you havae serjt fora
Price List, and when you write please state
in what paper yousaw this notice. Address
in ful, HOWARD & CO. Jewelers and

Silversmiths, No. 619 Broadway, New York.

16 ostf 130stt
PATENTS SOLD, and Patent Goods Man- WIRE R OPE.
ufactured on Royalty or Sold on Commission. Send Manufactured b
samples and full particulars. W. B. WAT ) y
Commission Merchant, No.19 Cortlandt st., New York. JOHN A. ROEBLING,

16 2eowos

ATTERN LETTERS to puton Patterns
for Castings, etc,KNIGHT BROS.,Seneca Fﬂi’gf'

UBBER TIRES ON VELOCIPEDES.—

Having Secured the Right forputting Rubber Tires
on Velocipedes, also,method for attaching it,we are now
ready to receive orders for the same.

YATES & DUNCAN, No. 16 Weating Block, Syracuse.
16 os1*

For Machinists’ Tools,

F SUPERIOR QUALITY, WITH ALL
Modern Improvements. Also,Imﬂ)roved Nut and
Bolt Machinery. Address R. A. BELDEN & CO.,
16 208 istf New Haven, Conn.

ATENT SOLID EMERY WHEELS,
Specially adapted to Grinding Saws, Mills,and Edge
T'ools. “Solid %Vheels for Brass Work, warranted not to
Glaze. Also, Patent Emery Oiland Slip Stones, the best
article in use for Planer Knives, Carpenters’ Tools, and
for Finishing Down Iron Work. NORTHAMPTON EM-
ERY WHEEL CO., Leeds, Mass. 8 tf os

..................... 48 Cannon street,

Manufacturer of

"ULTRAMARINE,

And Importer of English, French, and German ’ Colors
Paints, and Artists’ Materjals, Bronzes, and Metals. No.3
Tryon Row, New York, opposite City Hall. 16 13

ATENTEES’ NOTICE.—
All First-class Hinge Finger-bar Mowing Machines,
such ag the Wood, Buckeye, Clipper, Cayuga Chief, Cham-
ion, Excelsior, Hubbard, Monitor,McCormick,and other
ﬁke ones,infringe upon the Reissued Pat,No. 3,1%8,granted
Wm. Gage & Andrew Whiteley, Seg;. 22,1868. All persons
hereatter purchasing any suchmachine,exceptfro.n a per-
son legally licensed, will be enjoined from using it. i-
censeto sella ll machines nowmanufa ctured,can be obtain-
«d of said Whiteley, at Washington, D. C., on complying
with all his terms,within twenty d:}g's from this 18t day of
Apri'}, 1869. ANDREW WHITELEY.
16 208

HICOPEE SEWING MACHINE.
1st-Class,and fully licensed. AGENTS WANTED. For
terms, address CHICOPEE S. M. CO., Beston,Mass. 8 0813

ACTORY, WITH WATER-POWER, FOR

. sale iat Binghamton, N. Y. 38-story, 80-ft. by 80,lot
164 feet square. Six minutes walk from Postoffice. Ap-
pljx;tf E. M. & J. P. NOYES.
08 .

Positive Steam Pump.

Send for prices to 'J. W.COLE 205 Broadway.
15 os tf

RON MASTERS’ LABORATORY.—
Having had great experience as a Chemist and Met-
allurgist, I am prepared to undertake Assays of Ores, Pi
Iron, Slags and Fluxes, upon a very moderate scale o
charges. ~ ADOLPH OTT, 22 1st Avenue, New York city.
14 4*08 !

YUPPER PAT. FURNACE GRATE BAR
A Received the Highest Premium ever awarded in the
United States (a Silver Medal), and * Honorable Mention
at the Paris Exposition.’”’ Guaranteed More D urable,and
to make More Steam, with Less Fael, than an y other Bar
in use, and are cheaper. Send for Pamphlet.

15 20! L. B. TUPPER, 120 West st., New York.

Root's Wronght Iron Se.ctional
Safety Boiler.

VER 100 SOLD—TESTED TO 300 1bs.,

no large sheet-iron shell to explode. Economical

and Durable. All sizes on hand. Also, Steam Engines,

Steam Pumps, etc. Send for Pam%hlets and Price Lists.
OHN B. RO!

T
95 and 97 Liberty st., New York.

15 1308
] ol TO AGENTS.
@g40 Iéwﬂggdn’ I:Fsgﬁl Articles. Address49
eT

JOHN J. HOWARD & CO., Alfred, Me.

ARD’S PATENT SPOKE MACHINES. |
i _ The Best in Use. State,County,and Town Rights
for sale. Also,Machines manufactured by WILLLIAM B.
LI]EOV\%% & CO., at Naugatuck, Conn. Send for circular.

Reynolds’
Turbine Water Wheels,

No Complex, Duplex, or Triplex
complications. All such are costly,
genshable easily clogged, inaccessi-

le. Mill Gearin; , Shafting,and Pul-
leys. Send for Illustrated Pamphlet.

GEORGE TALLCOT,

H 96 Liberty st., New York.
16 tf *os v 8

OLID EMERY WHEELS—Silicate or Vul-
.J)_canite; the onl trustworthﬁwheels made. NEW
X%Rg EMERY WHEEL CO., i3 Beekman st, N. Y.

08

. Trenton N. J. . .
'OR Inclined Planes, Standing Ship Rigging,
Bridges,Ferries,Stays or Guys on Derricks & Cranes,
Tiller Ropes, Sash dords of Copper and Iron, Lightning
Conductors of Copper. Special attention given to hoist-
ing rope of all kinds for Mines and Elevators. Apply for
circlﬁaé, giving price and other information.
08

IRON.=" P R oxs,

4 13%0s 73 Water st., Pittsburgh, Pa.

‘WM. D. ANDREWS & BROTHER,
414 Water st., New York, Manufacture

Patent Smoke-burning & Superheating Boilers
that are safe. DRAINAGE and WRECKING PUMPS, to
ms lmi%e bodies of Water, Sand,and Grayvel. HOISTING
CHINES, Friction Grooved and, Noiseless, or with
Gearing. OSCILLATING ENGINES from half to two
hundred and fifty-horse power. All of these Machines
are Light, Compact, Durable, and Economical. 1 tfos

GREAT ECONOMY IN

WATER POWER.

by EFFEL’S

DOUBLE _TURBINE WATER
WHEEL.,—Best Wheel in Kxistence.—
Manufactured by

AS, LEFFEL & (0.,
aét Springfield, Ohio, and New Haven,

onn.,
j New Illustrated Pamphlet for 1869 sent
Irge on application.

8 loslis eow ttf

. POOLE &« HUNT, Baltimore,
Manufacture

Leffel’s D}puble Turbine Water Wheels,

8 1908 'or use in the Southern States.
08

ATENT BAND-SAW MACHINES
Manufactured by FIRST & PRYIBIL, 175 and 177
Hester st., New York. Send for circular. 6 1308*

OR ALL LIGHT WORK

ERICSSON’S
Caloric Engine

FURNISHES THE MOST
ECONOMICAL, DURABLE, RELIABLE
POWER.

GREATLY IMPROVED AND REDUCED IN PRICE.
10 ostf JAMES A. ROBINSON, 164 Duane st., N. Y.

HE Tanite Emery Wheel Cuts Fast, Does
not Glaze, Gum, Heat, Smell, and is Cheap. For cir-
‘5“115"{; address THE TANITE CO., Stroudsburgh, Pa.
o8 .

ILLSIDE SEMINARY. — A FAMILY
SCHOOL for Boys. Norwalk, Conn.
4 DR. J.C. FITCH, Principal.

Steam Engines and other Machinery for
Sale at a great Sacrifice!
NE 45.H. P, new; three 12-H. P. Porta-

. bles, new, and among the best ever offered to the
?“ lic ; one 20-tun Band Wheel, 20 feet diameter, 83-inch
ace, rim very heavy ; one new Sugar Mill, rolls 3inches
diameter, 4} feet long ; two 42-inch Alden Blowers; one
Dudgeon Steam Hammer, 10-inch bore by 80-inch stroke,
with Heating Furnace, Castings, Boiler, Crane, and all
fixtures complete, and nearly new ; six sets of best Oil
Well Tools, at sevent%ﬁve dollars per set. Apply at
S(ﬁlt}l Brooi{lyn Steam Engine Works, Brooklyn, lg . Y.

AW MILLS, PLANERS, MATCHERS,etc.,
13Ig;y S. HEALD & SON, Barre, Mass.

Sheet and Roll Brass,

BRASS AND COPPER WIRE,
German Silver, etc.,
Manufactured by the
THOMAS MANUFACTURING CO.,

Thomaston, Conn.
¥ Special attention to particularsizes and widths for
Type Founders, Machinists, etc. 122*

BOARDMAN, Lancaster, Pa.—Superior
o Patent Cork-cutting Machinery, Hard-laid Twine,
ng%'*a&d Rope Machinery, with Pat. 8top & Condenser.

TEAM HAMMERS, TURN-TABLES, and
Foundery Cranes. Address
14 tf GREENLEAF & CO., Indianapolis, Ind.

Woolen Remnants

AT FACTORY PRICES,
03~ Samples and Prices sent Frce. Address PAUL, the
Remnant Man, Providence, R. 1. 148

ACHINE AND SMITH SHOP, 100-ft.

B Square, for Sale, in a first-rate_location, Philadel-

phia, with Boilers, Engine, Lathes, Planers, hammers,
and Tools enerally, %plg to

143 PHILIP 8. JUSTICE, 14 N. 5th st., Philadelphia,

Woodward’s

National
ARCHITECT.

A Practical Work,
Just Published,

containing 1,000 De-
signs, Plans, and De-
tails to Working Scale,
of Country,Suburban,
and YVillage Houses,
-, withspecifications and
estimate of cost, quar
= to volume.
PRICE Twelve Dellars, postpaid.
ALSO NEW EDITIONS OF

Woodward’s Cottages and_Farm Houses. 188
Original Designs and Plans. Postpaid............ $1°50

Woodward’s Suburban and Country Hougﬁgﬁ

78 Designs and Plans. Postpaid

Woodward’s Country Homes. 150 Designs and
Plans. Postpaid $1°50
Wheeler’s Rural Homes, Original Plans and De-
signs. Postpaid $2
Wheeler’s Homes
Designs. Postpaid
Jacques’ Manual of the House,
Plans. Postpaid
Rural Church Architecture. Designs for Churches,
exemplified in Plans,Elevations,Sections,and Details.
Bf’ Upjohn, Renwick. Wheeler,Wells Austin, Stone,
Cleveland, Backus, Reeve, etc. 1 folio vol., printed
in colors, 45 plates. Postpaid......cceeveeveniieennns $12
0=~ Send stamp for Catalo‘%ue of all Bqoks on Architec-
ture. Address GEO. E. WOODWARD, Publisher,
14 tf 191 Broadway, New York.

WATER WHEELS.

STEVENSON’S .
Duplex Turbine,

OT Equaled by any wheel in existence.—
Great economy of water. The onli wheel suitable
to variable streams. Illustrated Pam‘? let with Useful
Tables sent free. J. E. STEVENSON,
12 1008 83 Liberty st., New York.

126 Designs and
$150

KNAPP & CO.,
8 and 10 John St., N. Y.

110stt

ASBESTOS.

This wonderful mineral differs from all others in possess
ing fine, silk-like fibers, which are indestructible bv fire,

ASBESTOS ROOFING
Isa CHEAP and RELIABLE s:bstitute for Slate, Tin
etc., adavted for all climates,and can be easily applied.

ASBESTOS ROOF COATING

Is a fibrous, vml;er-pE 00f coating for preserving Tin
Shingle, Canvas, and Felt Roofs. Prepare dready for use

ASBESTOS CEMENT

Is a fibrous material, to be applied with a trowel, for re-
pairing leaks around Chimneys, Dormer Windows, etc.

ASBESTOS SHEATHING FELT

For use under Slate, Shingles, etc., and under Weather
Boards, in place ofﬂiling in with brick

DESCRIPTIVE CIRCULARS,
Prices and any further desired information will” be fur-
nished free by mail on application to

. . y
Manufacturer of Improved Roofing Materials, Preserva-
tive and Fire-proof Paints, Boiler

elting, efe.
WILLIAM ST, NEW YORK.

ECOUNT’SPATENT
HOLLOW LATHE DOGS
AND CLAMPS.—A set of8 Dogs
from 34 to 2-in., inclusive, $8. A
set of 12 from 3¢ to 4-in., $17-30.
Five sizes Machinists’ élamps,
from? to 6-in., inclusive, $11.
Send for Circular,
. W. LECOUNT.
South Norwalk,C

8 tf eow
I Theonly manwhomakes
a machine that will mortise
or bore Blind Stiles for fixed orrolling slats in knotty
ine or hard wood, leaving the mortise clear of chips;
oing the work with a vaersini Bgrr instead of chisels.
15 MARTIN BUCK, Lebanon, N. H.

Blake’s Patent Gages,

OR HIGH OR LOW PRESSURE STEAM,
Vacuum, HKdranlic, Air Blast,Testing Gas Pipe, and
Dentist’s use. Also, Water Gages, Marine and Loco-
motive Clocks, Registers,or Revolution Counters. Gages
of any make or Eattern repaired. '
PERKINS, LIVINGSTON & POST,

9 ostf

onn.

15 tf Sole Manufacturers, Cincinnati, Ohio.
Early Rose Potato.
NE 1b. EARLY ROSE

sent by mail, postpaid, §1. 4
155, EARLY ROSE, scut by
mail, postpaid, %3. Best Spring
‘Wheat in the World; the earliest
and most

iproducﬂ ve Corn; won-
derful yielding Oats —white and
black—weighing 45 pounds to the
bushel ; Spring ﬁarley; Grass Seeds;
Fowls; Eges:; Hogs; the great Feed Cutter. Send for
the EXPERIMENTAL FARM JOURNAL—most valuable
Magazine issued in this country—only $1°50 per year.
Subscribe if you want to make your Farm pay.

GEORGE A. DEITZ,
Chambersburg, Pa.

Velocipedes.

The WITTY Patents now Date as Follows:

No. 34,369, Patented February 11, 1862,
No. 59,915, Patented November 20, 1866.
No. 87,999, Patented March 18, 1869,

The undersigned is now prepared. to supply orders for
all kinds of Velocipedes now in the market.

Parties desiring to send Velocipedes to any part of the
United States, orto Foreign Countries, can have them
boxed and shipped at the shortest notice.

Prices ranging from $7% to $135, according to quality
and gtyle of finish. A liberal discount to the trade, or to
parties purchasing liberal quantities,

CALVIN WITTY,

CARRIAGE AND VELOCIPEDE DEPOT,
638 BROADWAY,

153

UTOMATIC CORN PLANTER.—

The Advertiser has just obtained Letters Patent
onthe Best Self-actiu% Corn Planter that has been in-
vented. Thousands of dollars may be saved in every
Western town, each year, by adopting this new Planter.
Every Farmer will save the cost of a machine, the first
year, by discarding all others and buying one of the Pad-

dington Planters. For Rights and Machines address
GEORGE PADDINGTON,
‘Wauback, Linn county, Iowa.

© 1869 SCIENTIFIC AMERICAN, INC.

Philadelphin - Ddvertisenents.

{2~ Philadelphia Advertising Patrons, who prefer it, can
have their orders forwarded through T. V. Carpen-
ter, resident Agent, 1506 Poplar st.

The Harrison Boiler
HIS IS THE ONLY REALLY SAFE

BOILER inghe market, and can now be furnished at
a GREATLY REDUCED COST. Boilers of any size
ready for delivery. For circulars,plans, etc., apply to

HARRISON BOILER WORKS,

Philadelphia, Pa.; J. B. Hyde, Agent, 119 Broadway, New
York; or,to John A. Coleman, Agent,53 Kilby street
Boston, Mass. 6 tf o8

URVEYING INSTRUMENTS,—

Transits, Levels, Surveyors’ Compasses, etc., etC.
Drawing Instruments of every description,Chesterman’s
Metallic and Steel Tape Measures. Priced and Illustrated
Catalogue sent on application.

. Y. MCALLISTER
16 408 28 Chestnut st., Philadelphia, Pa.

e re—————————————————c——e———————

HESTERMAN’'S WIRE-WOVEN TAPE

hj MEASURES, No. 34 L, from 33 feet to100 feet long

Chesterman’s All Steel Taee Measures, No. 38

T, from 3 to 100 fest long, JAS. W, QUEEN, & GO., Im-

pcigtersé 324 Chestnut st., Phila. Priced lists sent free.
o8

o AN
~PRESSURE BLOWERS
 MANUFAGCTORY & SALESRQOOM
72:SUDBURY ST.B0O0STO

RON PLANERS, ENGINE LATHES,

Drills, and other Machinists’ Toolg, of Su}perior Qual-
ity, on hand and flnishing. For sale Low. For Descrip-
tion and Price, address NEW HAVEN MANUFACTUR-
ING CO.,New Haven. 5 tf o8

Factor}{, Trenton, N. J...,..Office, No. ¢ Jacob st.,, N, Y,
&~ Branch Office for Pacific C‘oast,No.GOb’ Front st.,
San Francisco, Cal. 11 os tf

UTE FACTORY FOR SALE.—Factory for

the Manufacture of Jute Carpets, Burlops, & Twine.
A%)éyt*o TODD & RAFIFERTY, No.4 Dey st.
0S

INCREASE TWIST DRILLS, FLUTED

HAND REAMERS, exact to Whitworth’s Gage, and

Beach’s Patent Self-centering Chuck, manufactured by

MorseﬂTwist Drill and Machine Co.,N‘ew Bedford, Mass.
1 ost

h F —Our New Catalogue of Im-
4o proved STENCIL DIES. More than
$2 O A MONTH is being made with them
D& S. M. SPENCER & CO., Brattleboro Vt.
R 08

MECHANICS

WILL FIND THE
Scientific Anierican
The Best Paper for Them Now Published

It is the most Popular Journal in the world, devoted to
Invention, Mechanics, Manufactures, Art, Science, and
General Industry.

THE SCIENTIFIC AMERICAN

Has been Published for nearly a quarter of a Century
and has alarger circulation than all other paper of its
class in this countryand in Europe. Everynumber is
illuminated with
Superb Illustrations

by our own artists, of all the best Inventions of the day
and descriptions and illustrations ot

LEADING MANUFACTURING ESTAB-

LISHMENTS, MACHINES, TOOLS
AND PROCESSES.

Inventors and Patentees

willfind in eachnumber an official List of Patents, to
gether with descriptions of the more important Inven
tions,with decisions in Patent Cases and pointsof law
affecting the rights and interests of Patentees.

TERMS OF SUBSCRIPTION:—$3.00 & year, $1.50 for six
months. $1 for foul' months.
To clubs of ten and upward, the subscription is only
$2.50 per annum each.
Specimen copies will be sent gratis.
MUNN & CO., Publishers.
37 Park Row, New York,

THOSE WISH-

ing tosecure their rights

yLetters Patent

Are referred to an adver-
tisement on another page

An Illustrated Pams=
hlet containing the Pat-
i tent Laws, and full par-
3 ticulars concerning the
obtaining of Patents, will
be mailed free on applica~
tion. Also, a Pamphlet

X relative to
Foreign Patents and their cost furnished free.

Address
MUNN & CO., Patent Solicitors,

37 Park Row New York





