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CHAIN MAKING MACHINE.

Chain cable for anchors is generally made by hand. each
link being separately welded by the hammer of the black-
smith. When it is considered that on the perfection of
each weld the safety of a ship, with all her cargo and the
lives of passengers and crew, depends the necessity of a re-
liable chain is evident.

The cable produced by the machine represented in our en-
graving is of one and a quarter inch iron, of superior excel-
lence in appearance as well asin quality. The links are per-
fect in form, the weld is invisible, and the strength of the
chain has, as is stated, been proved by actual test to be
much greater than that of the best handmade. The stand-
ard test for cable formed from one and a quarter inch iron is
twenty-eight tuns; but chain of
this size, made by the machine,
withstood a strain gradually in-
creased to forty-six and a half tuns
before breaking. Even then the
fracture occurred not in the weld
but in the opposite end of the link,
thus proving the welding to be
equal in strength with the iron
used.

The illustration shows the posi-
tion of the chain in the machine
while being manufactured. The
anvilblock is a cubical mass of iron
having a squarerecess from top to
bottom, in which fits a vise or die
carrier. This is pivoted at the bot-
tom, and is operated by toggle joint-
ed levers. This joint is connected
to the vise at the top and to a cross-
head or horizontal beam at the oth-
er end, and is elevated and de-
pressed by the piston of a small
steam cylinder standing upright di-
rectly under the union of the lev-
ers. Insertedin thefaceof the vise
is a die, cut to receive the half of
one link in a vertical #nd the half
of another in a horizontal position.
A corresponding fixed half in the
anvil completes the die. When
closed the latter presents on its face
two holes, as far apart as the width
of the link, and of a size toreceive
the iron to be welded. There is a
channel passing between these holes
for the reception of the last welded
link. A trough or leader, inclined
and leading from the back of the
machine, through a slot in the cen-
ter of the die, serves to convey the
studs or bridges, and by a simple
automatic movement, a single one
is fed to the die simultaneously
with the closing of the vise.

The small cylinder, with its pis-
ton rod attached tc the upper side
of the toggle joint, is filled with
water, and serves only to steady
the movement of opening and clos-
ing the vise.

Rising from the back of the an-
vil block is a heavy frame, support-
ing above a steam cylinder of thir-
teen inches diameter with a square
piston rod, which serves as a ham-
mer or press, the end of which is
formed to correspond withthechan-
nel in the top of the die, and re-
cessed to receive the link to be
welded.

There is another attachment, not
shown in the engraving, a descrip-
tion of which is unnecessary, as it
is merely an automatic appendage designed to turn and
move the chain along as it is completed ; when attached it is
operated by the segmental gear shown on the side of the an-
vil block.

The links are prepared by another machine, which cuts
and bends them to the form of an elongated U.

The operation of the machine is as follows: Convenient to
the machine is a furnace, provided with more or less open-
ings to receive the ends of the links, which, when properly
heated, are inserted into the apertures of the closed die.
Steam is then admitted, and the hammer is brought down,
thus forcing, witha single blow, the link into the die and
bringing the ends together, forming a butt weld. The vise

is then opened by the small cylinder below, and the perfect-
ly formed link extracted. The vise is now closed, and the
last made link placed in the channel between the apertures
of the closed die, when the next link is similarly proceeded
with.

Links for connecting railroad cars, and those for bridges
and many other purposes, can be made with this machine,
with a slight alteration. One of the merits of the appara-
tus is the perfection of its weld, it being instantaneous and
affecting the whole surface of the uniting parts at once.

The inventor claims that this is the first successful at-
tempt to weld chain cables by mechanism, and the impor-

tance of the product is such as to give to his invention the
interest and value due to a much needed industrial improve-
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MACHINE FOR MAKING CHAIN CABLES.

ment. Patented by William Dennison. For further informa-
tion address H. B, Dennison, East Cambridge, Mass., where
the machine can be seen in operation.

An Expensive Motor,

The English Mechantc says that a small motor, suitable for
sewing machines, has been invented by Friedrich Siemens,
in Dresden. It is described as a steam engine which has
neither cylinder, nor piston, nor guide bars, nor crank, nor
valves, but only a boiler, which is at the same time the mov-
ing part. The machine works always with one and thesame
quantity of water. The steam passes through a cycle some-

thing like what is seen in nature; the sun evaporates water
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on the earth’s surface; in the upper strata this again be-
comes liquid, and returning to the earth does a large amount
of mechanical work. The machine is only 01 horse power,
nceds little alteration, and is quite safe, the tension of the
steam being low. If heated by gas, it consumes 2:5 cubic
meters per hour. The cylinder-shaped boiler is expanded
conically at the upper part. It stands at an angle of 45°,
and turns on supports, while a beveled wheel arbor changes
the motion into a horizontal or a vertical. It will be seen in
action at the Vienna Exhibition. The above description is
as clear as mud.

P
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Tumbling Pigeons,

Professor Darwin, in a recent communication in Nature
upon the origin of certain instincts,
referring to tumbling pigeons, says:

The behavior of the ground tumbler
or lotan, of India, renders it highly
probable that in this sub-breed the
tumbling is due to some affection of
the brain, which has been transmitted
from before the year 1600 to the pres-
ent day. It is necessary gently to
shake these birds or, in the case of the
Kalmi lotan, to touch them on the
neck with a wand, in order to make
them begin rolling over backwards on
the ground. This they continue to
do with extraordinary rapidity, until
they are utterly exhausted, or even, as
some say, until they die, unless they
are taken up, held in the hands, and
soothed, and then they recover. I¢ is
well known that certain lesions of the
brain, or internal parasites, cause ani-
mals to turn incessantly round, either
to the right or left, sometimes accom-
panied by a backward movement ; and
I have just read, through the kindness
of Dr. Brunton, the account given by
Mr. W. J. Moore (Indian Medical Ga-
zette, January and February, 1873) of
the somewhat analogous result which
followed from pricking the base of the
brain of a pigeon with a needle. Birds
thus treated roll over backwards in
convulsions, in exactly the same man-
ner as do the ground tumblers; and
the same effect is produced by giving
them hydrocyanic acid with strych-
nin. One pigeon which had its brain
thus pricked recovered perfectly, but
continued ever afterwards to perform
summersaults like a tumbler, though
not belonging to any tumbling breed.
The movement appears to be of the
nature of a recurrent spasm or con-
vulsion, which throws the bird back-
wards, as in tetanus; it then recovers
its balance, and is again thrown back-
wards. Whether this tendency origi-
nated from some accidental injury,
or, as seems more probable, from some
morbid affection of the brain, cannot
be told; but at the present time the
affection can hardly be called morbid
in the case of common tumblers, as
these birds are perfectly healthy and
seem to cnjoy performing their feats,
or, as an old writer expressges it,
‘“ showing like footballs in the air.”
The habit, apparently, can be con-
trolled to a certain extent by the will,
But what more particularly concerns
us is that it is strictly inherited.
Young birds rearedin anaviary which
have never seen a pigeon tumble,
take to it when first let free. The
habit also varies much in degree in different individuals
and in different sub-breeds; and it can be greatly augment-
ed by continued selection, as is seen in the house tumblers,
which can hardly rise more than a foot or two above the
ground without going head over heels in the air.

Py

HORSE CHESTNUT STARCH.—Starch is now manufactured
in the south of France and the neighborhood of Paris from
the horse chestnut. This nut yields about 16 or 17 per cent
of pure starch. If it is to be used as food, it must be treated
with water containing carbonate of soda, to remove all the
bitterness, and then the starch must be washed repeatedly
with pure water.
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LEATHER BELTING.

Good bands, well put on pulleys of sufficient size to do
easily the work required, constitute no small proportion of
the expense of getting into operation any considerableamount
of machinery ; but when this part of the work is well done at
the outset, an almost endless amount of annoyance from the
breaking down of machinery is subsequently saved, and the
good Dbelting, if properly cared for (and very little care is
needed), will so long outwear the low priced article as to
make it cost really far less in the end. There is, however,
considerable misaf:prehension, not only among machinists
but even among belting manufacturers themselves, as to
what constitutes the best leather for making tha most ser-
viceable bands, and, with the large number of firms in the
business, there is such an active competition that, while an
apparently good belt can be bought at a low price, it is very
difficult, and almost impossible, even for an expert, not con-
sidering where the belt was manufactured, to distinguish
between the best belts and those which in wear will be found
decidedly inferior.

The first point to look at in a belt is the quality of the
leather, and here we have at once diverse opinions even
among belting manufac.urers, some contending that leather
cannot be made too heavy und too hard for the best quality of
belts. This is the general impression among foreign manu-
facturers, and the same idea is advanced in the business
here, but it must be evident, on an examination of the facts,
that such an opinion is erroneous. There is very little dif-
ference in the texture and appearance of leather which will
wear best for the soles of boots and shoes and that which
will serve best for band leather, and most of the heavy har-
ness leather, if well stretched and finished with less oil or
stuffing, would make good belt leathcr. But it should be
noted that, in the best belt leather, the original fiber of the
hide must be as little disturbed as possible. An examina-
tion with a microscope of the edge of an ordirary piece of sole
or belting leather will show how these fibers are interlaced ;
and, when not disturbed, this constitutes the great strength
of a raw hide. The object in tanning belt leather should be
to unite the tannin and the gelatin in the cells of the hide so
as to preserve, while disturbing as little as possible, this
tissue of fibrin, while for sole leather the object is to put
into the hide the largest possible amount of tannin. By the
first method the original tensile strength of the hide is pre-
served and added to; and by the second, where tensile
strength is not so much the object, the leather is made hard-
er and tougher to stand the wear in the way of attrition to
which it is to be subjected.

Notwithstanding, however, the necessary distinction here
made, it is very ditficult to mark the point between the best
belt and the best sale leather, taking only a small piece of
each; but another point, of far greater importance, is the
proper selection of the part of the hide of which the belt is
made. For themaking of the best belts, oniy a comparative-
ly small portion of a hide can be used, and this is taken off
the butt or thickest part. Where a cheaperbelt is required,
a larger portion of the hide is used, covering a portion where
wrinkles exist, or an unevenness of service. These defects
may be in a great measure covered up by rolling and stretch-
ing, but the natural snape of the hide will soon make itself
manifest, so that the belts will not hug the pulleys closely
and will run unevenly. It is understood that tiie largest
and best hides are always selected for belt leather, and that
they must be free from cuts or brands; but where this is not
the case, the purchaser can readily see that he is buying a
low-cost article.

It is a great desideratum to have the belt hug the pulley
as closely as possible, and this is best attained by running
what is called the grain or hair side next the pulley, with
the flesh side out, and for this purpose all good beli leather
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is most thoroughly dried and rolled very hard, to change as
little as possible in use and present a smooth, even sarface
to the pulley. Where a thick }.elt isused, t'iere isanadvan-
tage also in having the flesh side out, from the fact that it
gives and stretches more readily, as it has aot the firm even
surface of the grainside. Itisnow coming to be understood,
however, that pulleys covered with leather, will add greatiy
to the efficiency of a belt, and that a much larger amount of
work can in this way be done without ti:e slipping of the
belt. If the band hugs the pulley the more closely, as it
does with the latter covered with leather, it will not need to
be strained so tightly, and will, therefore, wear proportion-
ately longer, althoug): this is of small account compared
with the large saving of power which would thus be effected.
There is good reason to believe that, in many establishmen's
where the power is not sufficient, this simple improvement
alone, which costs very little, would supply just the de-
ficiency.

To keep belts soft and pliable, but little care is generally
needed, but a little attention on this point would be well
worth the while of many mill owners. When a belt is dry
and husky, but still pliable, a little blood-warm tallow dried
in by the fire or the heat of the sun is all that is needed.

360 | Belts which have become hard and dry should have an ap-

plication of neats’ foot oil mixed with a small quantity of
resin.

One not acquainted with the business cannot fail to be sur-
prised at its extent. A convention of belting manufacturers
was held in New York city a few months since, for the pur-

360 | pose of agreeing upon a general tariff of prices, at which

seventeen firms were represented, and at least one of these
firms has a capital of over a million dollars in the business,
running seven large tanneries in Pennsylvaniaand Maryland
10 make leather, principally used in their belting business.

P
L 4

SCIENTIFIC EXECUTIONS.

Since juries in this State have become impressed with the
fact that murder is a crime punishable by death, and not a
mere vagary of an ‘‘emotional” or other form of insanity,
we have remarked some comment relative to the question
why the present barbarous mode of execution is not super-
seded by one of the ready methods of taking life known to
science. Hauging by the neck is supposed to cause a dislo-
cation of the vertebre, but its object is rarely effected. The
distance a man should be dropped or jerked upward in order
to break his reck depends upon his size, weight, and other
physical peculiarities, so that it can only be guessed at; and
consequently the estimate is frequently itcorrect and stran-
gulation ensues. It is asserted by many that death from
the latter, as well as from any other cause involving a stop-
page of the supply of air to the lungs, is painless; and, as
when respiriog foul or noxious gases insensibility supervenes
without previous ill feeling, so the criminal, the moment his
weight is brought upoa the rope, becomes unconscious, al
though strong muscular movement may .continue. This,
however, is a disputed question, and the majority of opinion
inclines to the belief that strangulation is attended with all
the agony indicated by the contorted features of ti:e sufferer.

Two recent executions in this vicinity, at one of which the
pulse of the criminal beat at 108 after five minutes of sus-
pension, clearly show that no matter how great care be taken
to ensure speedy death, an absence of suffering due to failure
of the preparations at the last moment cannot be guarded
against. Hence it is well to consider why a death absolutely
certain and painiess could not be substituted for the gallows.
The advocates of hanging point to its horrible nature, apd
the degradation of being strung up like a dog in the presence
of witnesses, as a moral preventive of crime; Lut it is doubt-
ful whether a person disposed to murder ever gives a thougut
to the nature of the penalty, or, even after imprisonment,
shudders at aught other than the unknown pangs of death.
Of the many mechanical means of execution proposed and
practised, probably the surest and most bloodless is the
Spanish garotte, but in this, as in hanging, there is a savor
of barbarity of which a civilized community can well afford
to rid itself.

It seems to us that, for the purpose, no bette- agent than a
powerful electrical discharge could be employed. Professor
Tyndall has investigated the effect of lightning etrokes upon
the human frame, and has arrived at the conciusion that
animation and consciousness are instantly suspended; in
other words, life is blotted out the moment the cu:rent pass-
es through the body. The Professor involuntarily made
himself ths subject of an experiment of this kind, though
fortunately without harmful results. He states that, while
delivering a lecture before a large audience, he zccidentally
came in contact with a wire, from which he received the dis-
charge of a powerful battery of Leyden jars. For a time,
he says, his existence was suspended ; he was utteriy uncon-
scious, although he did not fall nor alter his position. Then
as the effects passed away, he describes the sensation to be as
if he had been blown in pieces, each limb feeling separate
and one member after another regaining sensitiveness until
he had entirely recovered. Therecognition of his surround-
ings, suggesting where he was, and also the thought of not
alurming his audience were his first efforts of mental con-
sciousness.

While these experiences of Professor Tyndall go to show
the instantaneous and deadly effect of large quantities of
electricity upon the human frame, other investigations that
have been made upon the lower animals have given different
and varying results. Professor Pepper, in one of hislectures
in this city, stated that at one iime experiments were made
in London in order to determine whether cattle could not be
slaughtered by this means. It was found that sheep, after
receiving a discharge, underwent powerful muscular coptor-

© 1873 SCIENTIFIC AMERICAN, INC.

tions which engendered a strong doubt as to whether sensa-
tion were absent. Pigeons were very dificult to kill, and,
indeed, the only bird which appeared instantly affected by
the shock was the common turkey. These fac:s may be ex-
plained by tiie non-conducting qualities of the wool of the
sheep and the feathers of the birds, and in addition the in-
ference may be fairly drawn that such experiments made
upon animals afford no data which may with certainty be
considered as applicable to me.n.

The objection that electrical executions would be free from
the horrible impressiveness of hangings might be easily ob-
viated. The criminal, for instance, could be exposed upon a
platform, in full view of the assembled witnesses, afd man.
acled to a chair, his irons being connected with a battery and
Ruhmkorff coil capable of giving, say, an 18 inch spark. The
mode of closing the circuit might be a simple button to be
pressed by the finger of the gheriff. Then when the usual
formalities conclude, the latter official establishes the current,
the convict instantly expires, and allis over. There would
be no slipping nor hreaking of ropes, no black cap, no sus-
pension of a writhing form for twenty minutes or half an
hour, none of the grim watching for death by the medical
attendants nor any of those hideous surroundings which
now only serve as food for sensation mongers, and prove
that a relic of barbarism can still be retained in the laws of
a civilized country.

-
THE LATEST ARCTIC EXPLORATIONS.---THE REMARK-
- ABLE ESCAPE OF THE POLARIS PARTY.

A strange. eventful history, more like the fiction of the
romancer than the recital of plain unvarnished fact, is the
narrative gleaned from the lips of the men who have sur-
vived their fearful mid-winter voyage on a raft of ftloating
ice. The story is one of hope and bitter disappointment; of
the indomitable perseverance of an intrepid leader toward a
goal, in the attainment of which he was prevented by a death
which is shrouded in mystery, and not untouched with dark
suspicion ; and of strifeand dissension among the crew, cul-
minating in the heartless abandonment of a score of souls to
an almost inevitable fate. Then follows the record of the
long sunless winter spent on the ice floe, the horrors of an
ever present death from the fury of the waves, or theslower
tortures of starvation, staring the despairing band hourly in
the face. Lastly, when the perilous craft has, after being
swept over fifteen hundred miles of ocean, reached warmer
waters, and is beginning to melt gradually away, when the
destruction so long averted seems imminent, the finger of a
merciful Providence is interposed, and by wondrous fatality
a vessel colliding with their floe rescucs the wanderers and
bears them home in safety, snatching them from a doom
which doubtless, ere this, las overtaken their comrades in
the frozen waste of the far North.

The Polaris, it will be remembered, was fitted out for
Arctic service in the New York navy yard, during the sum-
mer of 1871, and nnder the immediate supervision of her
commander, Captain Charles F. Hall. Leaving the port ~he
touched at St. John’s, Newfoundland, and in the early part
of August met the United States stcamer Congress, at Disco,
Greenland, from which vessel she received her final sup-
plies. On the 24th of the month, after purchasing Esqui-
maux dogs, skins, and other necessaries, Captain Hall wrote
his adieu to civilization from Tessinsack ; and from that date
to the present time, no tidings of the expedition have been
received.

After leaving Greenland, the ship, according to the state.
ment of the rescued survivors, proceeded to the north through
Smith’s Sound, which is described as identical with the Polar
Sea of Kane, discovercd in 1853-5, and reached Robeson’s
channel, in which the highest latitude was attained, 82° 16"
The strait, it was found, extended north for about 45 miles,
from 81° 44’ to 82° 20'. Beyond this was a lead of water,
and then another occan or bay, having on its western side
land stretching as far as the eye could reach, and on the
east another shore but dimly discernible. This expanse was
free from ice, anl is conjectured to be either the North
Polar Oceun, or a sound leading directly thereto. Many im-
portant circumstances indicated with great clearness that be-
yond this channel lay an open sea, for mild weather, fogs
and mists, could come from no other source. There was no
impediment to immediate advancement, and every probabil-
ity existed of a clear path directly to the long sought pole,
Buddington, the sailing master, became anxious, and strong-
ly opposed proceeding further, grossly, it is stated, misrep-
resenting the difficulties and dangers of such a course. He
being the navigator and the official judge of thisexpediency,
Hall, contrary to his own inclinations and those of others of
his crew, yielded, and returned to winter at Polaris Bay, lat.
81° 38', long. 61° 44, where the ship was soon frozen in. On the
10th of October, Captain Hall determined to make an indi-
vidual effort to reach the polar sea, and accordingly organ-
ized a party consisting of himself, two Esquimaux and Ches-
ter, the mate, the means of transportation being dog sledges.
After an absence of two weeks, on the 24th of October the
expedition rcturned, but as to what it accomplished no au-
thentic information can be gathered. Hall on his arrival
was in good health, but soon complained of the heat of the
vessel. A cup of coffee was given him, after which he be-
came quite ill. From the statements of Joe, the Esquimaux,it
seems that he believed that he was poisoned : and lie said s0,
pointing out to his attendant the name of a drug, which the
latter cannot remember, in a medical work. Added to tbis,
there is a strange reticence on the subject among the white
men saved, although it is hoped that later they mey impart
fuller particulars. After fifteen days the captain died, as

it is stated, of apoplexy, though it is very difficult to recon-
cile the quick stroke of that disease with the symptoms of
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vomiting, paralysis, etc., described. He was buried during
the dark winter’s day by the light of a solitary lantern, in a
grave hewn in the ice—sleeping in the midst of the solitude,
the secrets of which he had given his life in seeking to re-
veal.

Afterwards the weather became somewhat warmer, rang-
ing from zero to 15° below. The wind was at times very
strong, often blowing at the rate of 60 miles an hour, and
the fog and mists continued. During June, Mr. Tyson set
out with two boats, but was soon obliged to return. The
vessel now became very leaky, and finally Buddington aban-
doned the expedition and started homeward. On the'15th of
October, in lat. 80° 02’, \he ship encountered severe gales and
becume jammed among the bergs, the ice lifting her out of
water and crushing her badly. Anticipating her breaking
away, orders were given to shift the provisions ashore, but
after the greater part were deposited, together with a num-
ber of rifles with ammunition, a heavy storm arose, which
caused the ship to part her moorings. The crew on the ice
signaled and shouted for assistance, but although the ves-
sel was under control and could have returned to their suc-
cor, no 2ffort was made todo so, and the abandoned men
saw with despair their apparently only hope of safety disap-
pear in the darkness. The next day Mr. Tyson, who was
among the number, attempted to reach land in the boats,
but was unable to do so. Soon after the Polaris hove in
sight under canvas and steam, making her way along the
shore. The men tried every means to attract attention, but,
although the ship was but eight or nine miles away and her
crew must have seen the signals, she kept on her course and
dropped anchor in a bay on Northumberland Island. Again
the boats were launched, and again a struggle was made to
escape from the floe, but the water was thick with ice and
the drift and snow too powerful to overcome. Then the
ice raft commenced the voyage, which lasted until the 30th
of April last, or 197 days. Up to the 1st of November the
narrative tells of repeated attempts to reach the shore, and
of as many failures; then land disappeared and the weather
became stormy, the men relinquished their endeavors, and
built snow houses on the pack to protect themselves. Three
were dwelling houses and one was for stores. The party
now consisted of Captain Tyson, Joe, Hannah (his wife) and
one child, Hans Chiistian, wife and four children, and Mr.
Myers and e¢ight men. On the 1st of December the Arctic
winter set in and the sun rose no longer. Day could not be
distinguished from night except by a faint streak on the
horizon. The capture of seals, the flesh and fat of which
formed the principal sustenance, became almost an impossi-
bility, and the absence of blubber prevented the making of
fires.

This fearful condition of affairs lasted until the 19th of Jan-
uary when the sun once more shone forth for a short time.
On the last of February the provisions were nearly all gone,
and one of the boats had been cut up for fuel to melt ice for
drinking water. Providentially a lot of Esquimaux dogs
drifted on the floe, and these, killed and eaten, furnished
food for a month longer. During the latter part of March a
heavy gale drove the ice out to sea, and finally broke up the
floe on which the houses were built, reducing it from a field
of five miles in circumference to one of twenty yards. On
the 1st of April the danger became so great that it was de-
cided to abandon a lurge stock of meat, clothing and other
articles and regain the main 1.ack. This was done, but an-
other tremendous storm arose, smashing the ice into smaller
fragments. Starvation seemed now imminent, for it was
impossible to hunt around for seals. Luckily a polar bear
ventured on a marauding expedition into the camp, where he
met an untimely fate from the rifles of the men. His flesh
supported the party until their rescue. More bad weather
took place until they drifted further south and encountered
smoother sea. On the 29th of April 1wo steamers were
sighted, but the signals made were not seen. The disap-
pointment was, however, atoned for on the morrow, for the
British sealing steamer Tigress accidentally, in a dense fog,
ran against the very floe of ice which bore the survivors.
Their rescue was speedily accomplished, all hands being not
only alive but even healthy and well. The Tigress carried
them into St. John’s, where steps were immediately taken
to resiore them to vigorous health. It will be understood
that their perilous adventure and strange rescue made them
objects of both curiosity and commiscration to the people of
Newfoundland.

The scientific results of the Polaris expedition arc of course
nothing. Captain Tyson, to whose courage and firmness the
safety of the rescued party is due, states that near Robeson
channel he found many xearine fossils, which indicate that
the locality was once the bed of the sea. No traces of any
permanent habitation of Esquimaux were discovered. His-
tory furnishes no parallel to this wonderful voyage. The
escape of the crew of the Hansa, of the German ncrth polar
expedition, by the same means, is thrown far in the shade.
The Hansa was crushed in the ice off Greenland in October,
1869, inlat. 70° 49’, long. 10° 51’. The men, fourteen in num-
ber, took to the ice and built a snug house out of patent fuel.
They drifted 1,100 miles and, on June 14, 1870. arrived at
Fredericksthal, on the other side of Cape Farewell. Their
cruise was longer than that of the Polaris party, but they
only drifted 10° of latitude, while the latter sailed over 24°
35" and besides lived in constant peril.

A vessel, it is s'ated, will soon be dispatched in search of
the Polaris; and if there is a clear way through Robeson
channel, it is probable that the expedition will press on to-
ward the pole. At least we shall have some information as
to the fate of the ship and her remaining crew, which will,
perhaps, clear up the mystery surrounding the statements of
the rescued men.

AMERICAN EXHIBITS AT THE VIENNA EXPOSITION.

A facetious correspondent of one of the daily journals in
this city recently, in a lofty flight of humor at the expense
of the United States exhibit at the Vienna show, asserted
that our sole products there to be found consisted of some
bottles of Mississippi water, a dentist’s chair, a case of Colt’s
revolvers, one stuffed eagle and a few other etceteras which
we do not just now recall. The paragraph, we notice, has
bezn extensively copied, and in many instances we find it ac-
cepted by country exchanges as sober truth, and published
ipn connection with editorial comments. It might be sup-
posed that so ridiculous a statement would need no explana-
tion, but for the benefit of our journalistic brethren who
have innocently put their faith therein, as well as for gen-
eral public information, we condense from the columns of En-
gineering the following description, showing the true stute
of our representation in Vienna.

The space allotted to the United States is altogether 70,000
square feet, which is rapidly filled as quickly as the disor-
ganized state of affairs incident to the charging of the com-
missinn and the slowness of the workmen will permit. On
the opening day, the condition of the transept was screened
from view by two large barricades formed of packing cases
which, stretching across the space, were covered with cloth.
Upon them were | laced a heterogeneous 1aass of exhibits
which, however, made a good show and hid the chaos be-
yond. This, it will be observed, does not accord with the
Herald reporter’s description : that our department looked like
“ an abandoned railway town on the plains.” Engineeriny’s
correspondent adds that within three weeks (about the pres-
ent time) all should be in good order and all the machinery
in motion.

Our section of the machinery hall will be remarkable on
account of an absence of steam engines. True, there are
four engines, but these can scarcely be regarded as exhibits;
they are rather necessary appliances for the machinery in
motion. Of these engines two small ones stand, one in each
side aisle of the hall, one in the northern side of the main
body of the hall, to drive the machine tools, whilst the
fourth, a large horizontal engine, is on the southern side,
and will work the wood -working machinery.

It had been hoped that some large engines of the Corliss
type would have been exhibited, but this was found impos-
sible. The horizontal engine, before mentioned, is but a
small one, with a cylinder 12 inches in diameter and 24 inch
stroke, and is only remarkable for the rapidity with which
it was constructed. It was built at the Norwaik Iron Works
in less than three weeks, the iron of which it was made hav-
ing been lying in pigs at the works 20 days before the ves-
sel, placed by the (overnment at the disposal of the exhibi-
tors, quitted Brooklyn navy yard. The steam for working
the four engines in this section is obtained from an ordinary
horizontal tubular boiler, made by Messrs. Pitkin Brothers,
of Hartford, Conn., and was sent over by them, not in any
sense as an exhibit, but simply to help towards maintaining
the credit of the section.

It will be seen, from what we have said above, that the
mechanical exhibits in the hall may be divided broadly into
four groups, light machinery being in the north ard south
aisles, and, in the center of the hall,machine tools on the one
hand and wood-working machinery on the other. Close by,
at the extreme end of the hall, there is a great exhibit of
Fairbanks’ weighing machines, the largest having a capacity
of 30 tuns, whilst others (there are about thirty in all) range
from 4 or 5 tuns down to the smallest sizes made.

The United States section is exceptional in having erected
shafting in the side aisles. This shafting, as well as that
for the wood-working machines, has been supplied by Messrs.
Jones and Laughlins, of Pittsburgh, the shafting supplied in
the exhibition not being suitable for the light tools and the
wood working machines. Specimens of this shafting, as
well as examples of pulleys, hangers, special castings for
agricultural implements, etc., are shown by these manufac-
turers, close beside the stand of the Ramapo Wheel Works,
of New York. This is in the north aisle, where zre also the
WoodhLury Brush Machine, a circular loom and other textile
machines, some pumps, and several smaller exhibits. In
the south aisle the most interesting exhibit will be a series
of machines for making shoes; these machines, of which
there will be about twenty, are sent, like most of the exhib-
its in this section, from New England. Some printing and
stereotyping machines will, with others of minor interest,
fill the remainder of the available space in this aisle.

Conspicuous in the main part of the hall are the exhibits
of Messrs. Sellers and Co., Philadelphia. Amongst them we
may mention in this general notice a mechanical puddling
plant, rolling mill housings, a slotting machine, a lathe,
a planing machine, and a 650 1b. steam hammer. Messrs.
Pratt and Whitney, of Hartford, Conn., show fine sets of
special tools, sixteen in all, and designed, some for sewing
machine manufacture and others for the production of
guns, etc.

Messrs. Stiles and Parker, of Middletown, Conn., exhibit
presses of different kinds for cutting and stamping metals,
embossing, etc. Close by are several milling and screwing
machines, exhibited by the Brown and Sharpe Manufactur-
ing Company of Providence, R. I. Messrs. Darling, Brown,
and Sharpe, the standard makers of measuring instruments,
will show a fine collection of their specialty. This, with
perhaps one or two unimportant exceptions, completes the
number of machine tools. The wood-working machines,
which arcalso in the center of the hall but on the southern
side, are quite numerous and important. Messrs. Richards,
London, and Kelley, of Philadelphia, exhibit only one tool,
a hand saw of excellent design. Messrs. Rogers and Co.
have a good selection of wood-working tools, including plan-
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ing and matching,tenoning and mortising m achines. Messrs.
Whitney, of Winchendon, Mass., exhibit five wood-w crking
tools, similar to those shown by them in the Paris Exhibi-
tion; but they have besides an interesting series of pail
making machines. Messrs. A. J. Fay and Co. also contri-
bute five wood-working machines; as does Mr. Ball, of Cin-
cinnati. A Root blower, a woolen loom from New England,
and a few more of which the traces are lardly yet visible,
fill the space allotted in the machinery hall.

In the covered garden court, which by the way is an ele-
gant structure, will be exhibited a large number of small
labor-saving machines. Amongst these, sewing machines
preponderate. The leading makers, indeed, wish apparent-
ly to turn this hall into a depot for their wares; thus for the
Wilson sewing machine, 2,000 square feet are allotted, for
the Singer, 1,000 square feet, and for the Howe, 600 square
feet. The other makers follow at a respectful distance,
some of them being contented with oniy 6 square feet. In
this same hall Nathan and Dreyfus, of New York, exhibit
specimens of lubricators, and pumps of all classes will oc-
cupy most of the space which the sewing machines have not
absorbed. We may also mention an interesting exhibit con-
tributed by Mr. Pickering, consisting of blocks of sandstone
quarried from a great depth, and impressed with the im-
print of some primitive monster.

In the agricultural hall entirely devoted to the United
States, there are established some finely finished specimens
of American reapers and other similar implements. It re-
mains now only to mention the smaller independent halls, in
which will be shown, principally, street cars. It was hoped,
and in fact arrangements were completed, for the exhibition
of some Pullman palace cars, fitted with the Westinghouse
air brake. Circumstances, however, prevented the arrange-
ment from being carried out.

SCIENTIFIC AND PRACTICAL INFORMATION.

PRESERVATION OF ORGANIC SUBSTANCES.

M. Laujorrois communicates to the French Academy the
following method for preserving organic substances. It
consists in adding to the material to be preserved a minute
quantity of fuchsin, barely one hundredth part. A vessel
filled with gelatin in solution, to which fuchsin had been
added eleven months before, was exhibited by the inventor,
and although the receptacle had remained open to the at-
mosphere, its contents were unchanged. Pieces of beef en
veloped in blotting paper soaked with gelatin and fuchsin,
were found to keep unaltered, the fibers of the meat only
becoming somewhat tough and presenting the apprearance
of gutta percha. By maceration in water for twenty-four
hours, the beef became perfectly fresh and furnished a soup
in which no disagreeable flavor could be detected. Coffee
and other substances were experimented upon with similar
good results.

BURNING THE DEAD.

Professor Polli is agitating the subject of cremation of
the dead in England. He not only repeatsall the well known
arguments in support of this disposition of bodies, but de-
monstrates that, at the present day, when the science of hy-
giene has made such progress, and especially in a country
like Great Britain, where every inch of ground has its value
and where the population is out cf proportion to the area
of the soil, it should be understood that the organic princi-
ples emanating from decaying corpses both poison the wa-
ter and engender endemic maladies.

WEEDS AND THE FERTILITY OF THE SOIL.

Professor Volske, says Les Mondes, has found by analysis
that, of the carduuns acaulis and utricar repens, two useless
weeds which infest fields in France, the first grows princi-
pally in soils rich in potash, and the other in soils largely
coutaininy silica as well as phosphate and sulphate of lime.
It would be a good idea for agricultural chemists to avail
themselves of the hint, and, by determining the nature of
the ground in which our most common weeds are principally
found, thus afford to farmers a ready way of approximately
determining the quality of theirland.

PREPARING SLII'S FOR PLANTING.

The Gazette des Campagnes recommends to dip the extrem-
ities of the slipin collodion, containing twice as much cot-
ton as the ordinary material used in photography. Let the
first coat dry and then dip again. After planting the slip,
the development of the roots will take pleace very promptly.
This method is said to be particularly efficacious in woody
slips, and to succced well in scions of the geranium, fuchsia,
and similar plants.

COMBUSTIBILITY OF THE DIAMOND.

An experiment recently made by Mr. Spencer of Man-
chester seems to prove that under certain conditions the dia-
mond is combustible at quite a low temperature. A South
African diamond, strongly colored ard of about the size of
a pea, was enveloped in refractory clay with a mixture of soda
and hydrate of lime, placed in a cracible and then heated on
the hearth of a muffle furnace for three days and nights.
Although during this period the temperature was not eleva-
ted above a cherry red, it was found on opening the mass
that the diamond had completely disappeared.

CHANGING THE COLORS OF FLOWERS.

The Gazette des Campagnes says that M. Hucghe has suc-
ceeded in changing the common cowslip from its natural
yellow to an intense purple by merely transplanting it inta
richer earth. The color of plants can be readily varied by
mixing certain substances with the soil. Wood charcoal
will darken the hue of dahlias, petunias, and hyacinths.
Carbonate of soda turns the last mentioned flowers red, an:l
phosphate of soda alters greatly the shades of many plants
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WATER MAIN TAPPING MACHINE.

Our engravings illustrate a new and convenient machine
for tapping water mains previous to attaching conduit pipes
thereto. The operation is one of some difficulty ; and as this
device is constructed so as to perform its work with rapidity
while necessitating but very little waste flow, it will doubt-
less meet with ready appreciation from plumbers and others
requiring its use.

Fig. 1 is a perspective view, and Fig. 2 a sectional view.
The two parts of the drill case, A and B, are clamped to-
gether by bolts, C, and have a hole formed half in each for
the drill, E. At one end is a stuffing box, F, and at the
other a detachable washer, @, in a socket, having a concave
face to be clamped against the packing gasket, H, on the

experimenting to discover the cause of boiler explosions.
The experiments would be made during the months of
September, October, and November next, at Pittsburgh or
Cincinnati, and Sandy Hook, N. J. An effort would be made
to find the cause of explosions, and in this master mechanics
who navigate the land were as much interested as those
who navigate the sea.

Persons who have suggestions to make in reference to the
experiments should address (General Smith, Treasury De-
partment, room No. 28, Washington, D. (.

MINER'S DRILL BAR AND BITS.

Few are aware of the dangers, incurred by the miner in
pursuing Lis perilous avocation far under the surface of the

steel. F is the steel pointed drill bit for ordinary use, and
G an end view of the same.

An especial advantage of this bar is that it can be used
for deep or shallow holes by simply adding to the length of
the tool. In brief, in this single invention the miner or quar-
ryman is at once provided with a pick pointed bar, crow-
bar, copper drill, copper tamping bar., and any number of
steel bits, the whole adding but little weight, over a single
drillof the kind ordinarily employed, to his kit of tools.
Patented through the Scientific American Patent Agency,
April 22, 1873. The inventor, Mr. R. B. Platt, is a practical
miner of some 30 years experience. He may be addressed,
for further particulars, at Hazleton, Pa.

@
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gide of the main to make a water-tight joint. Another gas.
ket, I, is placed at the bottom of the socket.
These gaskets and the washer are made in
two parts, so as to be removed when the pipe
is inserted, as the stop cock on the latter, if
they were in single pieces, would prevent
their being slipped off over the end. J is the
cock traversing the drill hole to close it when
the drill is drawn out. It has a handle, K,
on the outside for turning it, and has a deep
notch, L, cut in it, coinciding with the drill
hole, to let the drill pass into the pipe for
making the aperture when it is adjusted to
the position represented in Fig. 2.

After the hole is drilled and the point of
the drill is drawn back beyond the cock, the
latter is turned so that the part, M, comes up
and stops the orifice. The instrument is then
removed, and the pipe to be screwed in is in-
serted. The cock being turned back again,
the pipe is pushed forward and connected
with the main, after which the apparatus is
detached.

The passage, N, for blowing out chips by
the water may either have a pipe connection
fastened to it for conducting the washings
away by a flexible pipe, as shown, or it may be entirely
closed by a screw cap, to be taken off when the drill case is
to be washed out. The apparatus is clamped to the main by
the ordinary clamps clearly represented. O is the feed screw
for the drill, the latter being operated by the ratchet pawl
and lever, P.

The inventor has recently patented an ingenious improve-
ment on this device which will shortly be published.

Patented through the Scientific American Patent Agency,
March 18, 1873, by Mr. William Young, of 67 Northampton
street, Easton, Pa., by addressing whom further particulars
may be obtained.

IMPROVED CUTTING NIPPERS.

Mr. Frederick A. Adams, of Shelburne, Mass., hasrecent-
ly patented the im-
proved tool represent-
ed herewith. To the
jaws are fastened two
cutters which are alike,
one of which is at-
tached to the jaw, A,
by the screw, B, and
by a dovetail having
its angleat C. On the
jaw is a projection or
flange, D, and on the
cutter is a correspond-
ing depression or sock-
et. The arrangement
and direction of the
screw, B, indicated by
the dotted lines, is such
that, by turning the
same, it tightens the
cutter and jaw on both
surfaces of the dove-
tail. The flange, D,
serves to receive the
strain, so that cutting
with one end of the
cutting edge does not
force the other end of the dovetail, and also holds the parts
firmly together, preventing looseness.

e
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Government Experiments on Boilers.
General D. D. Smith, Supervising Inspector General of
Steam Vessels in the United States, lately informed the Mas-
ter Mechanics Association,as a matter of importance to them,

earth, from the premature explosion of blasts; nor does the
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public generally realize the large number of men annually
killed and maimed by such disasters. During the year 1871,
inthe anthracite coal fields of Pennsylvania, 44 miners were
thus slaughtered, and it is stated that the number of wound-
ed, the majority of which were rendered totally blind, reached
almost incredible figures. These casualties are due in great

measure to carelessness in the use of powder, but more fre-

quently to the ignition of the charge while tamping or while
withdrawing the cartridge from a miss-fired shot, through
sparks made by the striking of the iron or steel bar against
the rock. That so easily prevented a danger should not, ere
this, have been permanently averted by suitable devices is a
subject of wonderment; though perhaps the circumstance
is accounted for by the fact that inventors seem to have
overlooked the miner, and allowed him, so far as implements
and safeguards are concerned, to fall behind workers in other
industries. The invention which we herewith illustrate is,
however, a long step toward the amelioration of present diffi-
culties, especially by the substitution of copper foriron. It
consists in a bar for miners’ use, to which tools or points
may be adjusted as required. By this means it is claimed
that a single instrument is substituted for the ordinary
number (three to seven)of drills employed, which average
in weight from 18 to 22 Ibs. each. The necessary of carry

ing such a heavy weight of metal in and out of a mine or
to and from a quarry, in order to have the bits dressed, is
thus avoided, as the latter weigh but three or four pounds
each, and can be de-
tached from the bar
at the pleasure of the
workman. The bar is
of the usual descrip-
tion and is provided
with a screw-threaded
socket at its end for
the connection of the
several tools, which
are fitted with a cor-
responding screw-
threaded projection
above a shoulder. One
of the ordinary bars
now employed can be
readily altered for the
purpose by any black-
smith, at a small cost,
so that the miner will
only have to purchase
thenecessarybits. A
is the diamond or pick
pointed tool of steel,
and is calculated for
working off masses of
coal or rock that have
been loosened by
blasts in places wkere
it may be dangerous
to use a short-handed
pick or inconvenient
to employ an ordinary bar. Bis the copper reaming drill
for reaming out loles in which the charges have failed to
explode. C is a tamper (of copper, 80 as not to strike fire
while tamping the chacge, thus avoiding the danger of pre-
mature explosion) which is attached to the bar by a shank,
D, so that less copper will be wasted when the tamper head

G

that Congress had appropriated $100,000 for the purpase of

Hudson on Liability to Disease,

Dr. Alfred Hudson, in a recent lecture re
ported in the London Medical Record, pointed
out various causes that predispose the body
to disease, rendering it liable to suffer from
contagion; and after referring to the various
theories with regard to contagion, he stated
that he believed typhus fever had its origin
principally from overcrowding, and was not
80 much the result of contagion.

The importance of the study of predis-
posing causes in a sanitary point of view
rested in a great degree upon three con-
siderations: first, that liability to zymotic
disease exists in different persons in different
degrees; secondly, that its amount varics in
the same person at various times and under
various conditions; and, thirdly, that many
of these conditions are preventable. He re-
marked that fatigue was one of the most fre-
quent of the causes thst predispose to disease,
and that this was shown in the case of sol-
diers who suffered so much after long march-
es, often exposed to the worst influences of
the weather. Dr. Hudson concluded an able
and exhaustive lecture, by stating that the
following were some of the conclusions to be arrived at
from the facts that had been adduced: 1. That liability
to zymotic disease may be considered inherent in our con-
stitution—a law of our nature. 2. That this varies
in degree in different individuals at different times and
under different circumstances. 3. That these circumstan-
ces are partly external, or extrinsic, and partly intrinsic
conditions. 4. That both are partly preventable and part-
ly non-preventable. 5. That, cieteris paribus, liability is least
in those in whom healthy blood, healthy tissues, and healthy
excretion coexist, constituting perfect nutrition. 6. That it
is greatest in those whose blood contains the greatest amount
of the products of waste of the tissues and of matters in a
state of decomposition introduced into the circulation from
without.

IMPROVED PLOW HANDLE.

The invention herewith illustrated consists in arranging
the handles of a plow so that they may be raised or lowered
to suit the stature of the plowman, and may be readily at-
tached or detached from the implement.

The portion grasped by the hands is secured to curved
metal bars, A A, which are slotted as shown more clearly in
Fig. 2. Through the apertures and through holes made in
the fixed arms, B B, of the plow, headed bolts are passed
which are secured by nuts on their inner ends. It is evident
that, by loosening :he latter, the handles can be elevated or
depressed the length of the slots, or, by removing the bolts,

The inventor

can be detached from the plow altogether.
claims that this apparatus is strong =nd durable, can be used
in connection with any plow, and attached thereto by any
person, thus saving the expense of the work of a skilled
mechanic. For further information regarding interest,
rights, etc., address the inventor, Mr. J. T. Raftery, El Dara

is worn out. The crowbar-shaped end of the bar, E, is of
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Pike county, Ill. Patented April 29, 1873,
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A COLLAPSING LIFE BOAT.

The Rev. E. L. Berthon, of Romsey, England, has devised
a very novel form of life ::0at which can be caused to collapse,
or rather be folded into an cxtremely small space. The in-
vention is one which at the present time will excite a wide-
spread interest, as it seems based on correct principles and
to be an efficient and valuable device. It need not be point-
ed out that by its use
passenger steamers

probably become ouv uf the great veins of the future, when
the Apache is no more, and the Southern Pacific railroad is
an accomplished fact.

Last, and greatest of all, in extent, production and size, is
the great California gold vein, or the mother lode of the
Sierra Nevadas. This fissure has been distinctly traced with
occasional interruptions for nearly 80 miles. A line drawn

3
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can not only readily
carry a number of
boatsamply sufficient

to save every soul on
board in case of
wreck, but even sev-
eral extra onesin the
hold, which may be
employed to bear provisions, or may serve good stead in event
of the davit boats being disabled by the careening of the
ship, as in the Atlantic disaster.

In our illustrations, for which we are indebted to the En-
glish Mechanic, Fig. 1 is a side
view of the invention; Fig. 2 a
section of a part of a ship’s side
with a boat attached, both shut
and open, and Fig. 3 a gunwale
plan. The length of the boat
is 36 feet. The frame work
consists of fore and aft timbers,
generally four on each side of
the keel, jointed together at
each end on the top of the stem
and stern pieces. These tim-
bers are made broad and flat.
Their position, when collapsed,
is vertical and parallel, like the
leaves of a closed book when on
its edge. When open, they
stand out at various angles on
planes radiating from a line
drawn from the top of the stem
to the top of the stern.

F1a. 2.

Fia. 1.

on the map from Mariposa to Amador would not depart from

the course of the lode more than two or thre¢ miles at any
place.
always, but again found on the bluffs beyond, in places
cropping out like a wall of quartz for miles.
been in all probability the source of many of the rich placers
and hars that have yielded their millions of gold, the lode
is worked in a great number of locations with success.
The metal is found in fine particles quite evenly distributed
in the chimneys and pockets, and existing in smaller quan-
tities in almost every part of the vein. The most promi-

There are two skins, of an
enormously strong but flexible

material, one of which is at-
tached to the outer edges of all
the timbers and the other to
their inner edges. The falling
open of the boat extends these
skins, and the whole body of
the boat is thus divided into
eight separate compartments,
which inhale their proper bulk
of airin the act of opening. As
dingies for small yachts, for
which they are admirably adapt-
ed, they are made in a more
simple manner, with only three
timbers on each side of the
keel.

A life boat 12 feet wide is
stowed within the space bound-
ed by the black line, a «, Fig. 2,
which is a covering of very
strong canvas; it is protected
below by a kind of channel, b,
the davits, d, being topped up,
that is, in a vertical position.
The boat is secured in place by
strong gripes, which bind her
fast to the bulwarks. When
these are cast off, the davits drop, into the position represent-
ed by the dotted lines,with the boat, which immediately opens
by its own weight; ¢ ¢ is then its midship section, the
shaded parts representing the air ceils.

The Mother Lodes of the United States,

Since its discovery in 1859, the Comstock has produced
nearly $150,000,000, and has been worked with more energy
than any other vein upon the continent. A depth of 1,800
feet and over has been reached upon the vein, and as yet no
deterioration found in the quality or quantity of the ore.
The limit of advantageous mining from the surface has,
however, been nearly reached, and were it not for the pro-
vision of the Sutro Tunnel, which will cut and drainthe lode
at a depth of 2,000 feet, the Comstock would soon have to
be abandoned as unprofitable.

The Raymondand Ely mine is of very recent location, but is
producing at present a
larger amount of bul-

lion than any one sil- e

ver mine, under one
management, in the
world. Over $4,000,- "

000 was yielded in = E
1872, and an idea can
be had of its value
from the fact that the
local tax upon its bul-
lion produce for the
first quarter of 1873
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nent mines now working upon it are the Amador, Key-
stone, Hayward, Loring, McAlpine and others.—Mining
Review.

CHANDLER'S PATENT DIP PIPE.

We extract from the Journal of Gas Lighting the accom-
panying engraving of a new invention, known as Chandler’s
patent dip pipe, the object of which is to regulate the depth
of seal in the hydraulic main byean ingenious contrivance
which either raises or lowers the pipe into or out'of the same,
and so gives the dip required.

The seal cup is charged with tar, which permits the mov-
able dip pipe to be lifted into or out of the main. It will be
seen that the lid cannot be removed from the mouthpiece

until the handle is raised, which removes the lock and seals

VAR~

was $18,000.
The Moss lode of

Arizona has, as yet, received no extensive developments,|the dip. When the retort is again charged, and the lid
and only claims a place among the list of mother lodes on |fastened by bearing down the handle of the lift, the lid is
account of its great length. It is silver-bearing, and may |locked and the dip is again raised.
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At the crossing of the main rivers it is lost almost

Besides having

The advantages claimed are an unobstructed passage for
the gas, no deposit of carbon on the retorts, increase in the
quantity of gas made, saving in fuel, economy in wear and
tear of retorts and in labor, and the saving of the time occu-
pied in scurfing, as necessitated by the old systems.

A NEW DEEP SEA THERMOMETER.

Among the recent scientific instruments, the invention of
which is probably due to the impetus which deep sea inves-
tigations have recently received, notably by the voyages of
the Hassler and school ship Mercury and the present expedi-
tion of the Challenger, is a new thermometer for measuring
the temperature at greatocean depths. 'Fhe device is that of
M. Dietrichsen, a Norwegian, and possesses the advantage of
indicating the degree of temperature of the water at several
different distances from the surface or bottom at one sink-
ing. e reproduce our illustrations from the pages of the
English. Mechanie.

The principle is briefly as follows: A small thermometer,
protected against water pressure, is sent down to the desired
depth. By suitable arrangements the thermometer tube is
abruptly broken off, and from the column of mercury re-
maining in the separated part the temperature is inferred.
A thermometer is thus, of course, lost each time, but the
kind used are very ckeap. The mercury is not lost.

The arrangement is as follows: A E (Fig. 1) is a brass

tube, the upper part of which,
s Fl1a.7 A B, is screwed on at B. The
piece E C is of lead. CDis a
thick brass wire, about which
the lower end of the lead tube,
E C, is soldered, and which is
continued up into the tube as a
thin but pretty stiff lamina, rest-
ing against the inner side of the
tube when the lead pipe is bent;
this lamina is pressed towards
the opposite side. The entire
tube can be screwed into the
brass case, F G H. At G there
is an arm, L G K, bent at right
angles, and turning about G.
At A and G are attached two
spiral brass wires.

The thermometer, T, having
a length of 4 inches, is stuck in
a piece of cork. A mark is made
with a file on the thermometer
tube near the cork, which is so
fixed in the mouth of B C that
the mark is on the same side as
the lamina, z y, The apparatus
is made fast to the line by the
spiral wires.

When it has been sunk to the
required depth, it is allowed to
remain five or ten minutes, that
=1 the thermometer may take the
temperature of the surrounding
water. A ring-shaped weight is
then allowed to fall, and this,
gliding over the tube, presses on
the arm, L G K, whereby the
lead tube is bent, and the ther-
mometer is broken off by the
lamina, z y, at the file mark, s.
If there are several apparatuses
on the same line, the ring breaks off the several thermome-
ters in succession. In its descent it also liberates a stone
which is used to sink the apparatus.

The graduation and subsequent reading of the thermome-
ter are effected in the following way: When the thermome-
ter has been filled and closed by heating, iwo points are taken
on the scale, say at 4° and 20°, the tube beyond the cork hav-
ing previously been marked throughout its length with a
stripe of white oil paint; and this is then scraped off above
and below the points mentioned. The degree numbers
can be marked at the extremities. When the thermome-
ter has been broken, the reading can most simply be effect-
ed by meansof the scale represented in Fig. 2. The parallel
lines, A B and @ b, differing in length, are each divided into
a corresponding number of equal parts, say 15. Straight
lines join the corresponding points. Suppose the severed
piece of the tube to inclose 7° of mercury, 4°to 11°. The
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piece, C D, is laid on the scale parallel with the line, A B, 80
so that themark 4° is on the line, « , and the mark 11° on
the line 0 p. Thebroken end, C, will then, for example, fall
on the line 2, 7 8. The column of quicksilver, m n, reaches
thus, from the line 9 to the line 14. 'The required tempera-
ture istherefore =2+ (14 — 9)="17°
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THE WONDERS OF THE EGG.---IV.
[LECTURE BY PROFESSOR AGASSIZ.—CONCLUSION.]

When you bring an egg (the spawn of fish is perhaps the’

easiest subject for the investigation) into contact with the
contents of the sperm cells, that i, with spermatic particles,
you will see these particles crowding with their quick sud-
den movements around the egg and covering its surface.
At particular eeasons of the year in some of the hermaphro-
dite mollusks, these particles may be seen in numbers
around the eggs. It would seem that at such times nothing
could be casier than to trace their functions. The great
movability of the particles, however, and the difficulty of
keeping any one of them in the focus of the microscope,
makes the operation an exceedingly delicate one. The crowd-
ing of the particles about the eggs of a variety of animals is
indeed easily seen; in fishes, in the mollusks mentioned
above, aad also in sea urchins and star fishes, and even in
jelly fishes. It is more difficult to observe in the higher ani-
mals and among insects und crustacea.

Although the inrtroduction of the spermatic particle into
the yolk is so difficult of observation, there are investigators
who have seen this phenomenon repeatedly. Siebold, a
master among masters and an observer who never exagger-
ates his facts, has seen the spermatic particles within the
yolk membrane of the bee’s egg more than 20 times, and has
been able to show this to others. I have spent months in
trying to find it in the eggs of turtles, and have never suc-
ceeded. But my own failure does not in the least diminish
my confidence in Siebold’s results. Hiscapacity forobserva-
tion is so admirable, his results are so free from exaggera-
tion or personal bias, that his statements may be accepted
without a questien. To his demonstration we owe our first
absolute knowledge of this plienomenon; and in some ani-
mals the spermatic particles penetrate into the yolk more
easily than in others, owing to the openings in the envelopes
of the yolk—the so-called ¢ micropyle”—through which
the introduction takes place. But under any circumstances
these ‘“ micropyles” are difficult to watch. So experienced
an observer as Bischoff, at the time he published his mag-
nificent embryological monographs on mammalia, had never
had the good fortune to see a spermatic particle penetrate
into a mammal egg, or to detect one witlin the egg. He in-
deed, doubted and controverted the fact until it was demon-
sirated past all question. The nature of the special in-
fluence exercised by the spermatic particles in the growth of
the egg is not yet ascertained; but this much, at least, we
know with certainty, namely, that the spermatic particles
penctrate into the yolk, and that the material combination
thus taking place wetween the substance of the spermatic
cells and the substance of the ovarian cells influences in
some way the production of a new being. And yet we have
seen that this combination is a necessity, not an invariable
law,since eggs undergo the whole process of reproduction and
give rise: to new beings without any such contact. Of this I
shall have more to say when we come to the consideration of
those animals in which the new bemng is produced without
fecundation.

TRANSMISSION OF HEREDITARY CHARACTERISTICS.

The question of inheritance, transmission of qualities from
individuals or one generation to those of another, or of many
succeeding generations, is very perplexing, considered with
reference to the above facts. I have shown you that the
egg is entirely the product of the female organism ; that it
grows to its perfect condition as an egg without any other
stimulus than that furnished by the mother. When fecun-
dation takes place it acts 1pon the ripe egg alone; it has no
power to produce an egg, and exerts an influence only upon
eggs which have already reached a certain degree of maturi-
ty. And yet notwithstanding this independent production
of eggs by the female, the male influences the progeny quite
as powerfully. We have only to look among our domesti-
cated animals, or indeed among ourselves, to know that
features are handed down from the maternal and paternal
side equally, and reappear in direct succession among the
the children, and that this occurs, as I have reminded you
in a former lecture, in all possible combinations. $till more
curious is the fact that certain things acquired by an indi-
vidual during his lifetime, and therefore essentially his own
and not inherited in any way, may be transmitted to his
progeny, and may even reappear in subsequent generations.
I donot here allude to the so-called law of * atavism,” but
to a seemingly capricious reappearance and disappearance of
all sorts of individual, mental and physical qualities. They
may all be transmitted or may all be dropped as a new gen-
eration appears. And yet, with all their plasticity and
power to assimilate or to reject new features, we do not find
that species change. The law of inheritance seems so or-
dained as to retain what is essential to the type, and to al-
low of variationonly in what is not characteristic of the
typical organization. At all events, as faras we can trace
the animals with which we are familiar now—and we can
follow many of them beyond the primitive ages of mankind
into the geological epochs immediately preceding and con-
nected with our own—we find no indication whatever that
any animal has ever swerved from his own type. Slight va-
riations occur, such as occur about us every day, but they
are individual differences, coming and going with new gen-
erations, sometimes preserved through gencrations,and even
when maintained by intelligent care becoming permanent in
what are called breeds, but never affecting typical struc-
ture. We must, as it seems to me, look upon the law of in
heritance as intended to preserve, not to diversify, types;
active only so far as to introduce freshness, a constant re-
newal of individuality, as it were, but never impairing orig-
inal patterns or norms.

PERSISTENT TYPES—THE LACUSTRINE EPOCH.

I shall show the persistence of type in more detail when
we examine the successive introduction of organized beings
in geological times. I allude to it now only with reference
to ‘#hat are known as prehistoric times, and especially to
the prehistoric time: to which humanity itself belongs. In
the lacustrine dwellings of Switzerland there lived a race of
people, all record of whose existence had faded before the
Romans made their incursions into Gaul and Germany.
Ceesar’s armies in their invasion of Gaul passed over regons
of country once occupied by these lake dwellers. Roman
roads still exist along the shores of the Lake of Neufchatel,
built upon their remains, and yet the great Roman general
and historian knew nothing of them. Their ruins lie under
the water, the dwellings having been built out upon piles
into the lake, no doubt for greater security. The windows
of my father’s parsonage at Concise looked down on such a
buried settlement, though we did not then know of its ex-
istence. As aboyI played in its immediate vicinity; in
later years, on my last visit to Switzer’and, when the cut-
ting of a railroad along the Jake shore had revealed the
story so long hidden, I gathered implements, worn bones,
etc., on the spot myself. In these ancient dwellings, re-
mains are found of our domesticated animals and of our cul-
tivated plants. Bones of pigs, dogs, cattle, deer, etc., and
wheat, oats, cherries, nuts, and the like have been found
within the precincts of these lacustrine dwellings. These
relics do not differin any way from the products of the same
kind in our own time. The facts here given sustain me in
the belief that inheritance is a device of nature to maintain
type, and to preserve essential and characteristic features,
generation after generation. It is true that, ancient as these
lacustrine dwellings are, when compared with any historical
chronology, they are modern as compared with the early
geological periods. But those early periods, far before the
introduction of man upon earth, furnish evidence of the
same kind, and form part of a coherent history leading to
the same conclusion, as I shall be able to show you when we
examine the animals and plants belonging to them.

INHERITED TRACES OF SURGICAL OPERATIONS.

But while the office of inheritance is to preserve typical
features, its power to transmit individual peculiarities is also
wonderful. My friend Dr. Brown-Séquard, who has made
more experiments among animals than any man living, con-
tinuing them upon successive generations and ascertaining
what diseases may be transmitted, has stated facts to ine
which almost defy belief. These facts are unpublished. I
will give a few of them. He has found that the disease of
epilepsy can be induced in guinea pigs by certain operations,
and that this disease, being so introduced into the system,
may be transmitted from generation to generation, and thus
become hereditary. Where such operations have produced
malformations of the skin, as is often the case, these also
have been transmitted ; or where thepaws have beenaffected
by such operations the peculiarity has been also transmit-
ted. Malformation produced by these experiments as a disease
during the life of a parent has been passed down to the off-
spring,and even habits arising from disease have been inheri-
ted in the same way. In one such case the peculiarity existed
in the female; in another it was produced in themale. In the
latter instance the male transmitted its own diseased condi-
tion to another generation through a healthy female. More
than this, the female through whom these diseased descend-
ants had been produced cventually became herself diseased
in the same manner asthe male. T'hese facts have a fearful
significance. With reference to the process, the subtle in-
tfluence by which such results are produced, we must be
silent for the present, since we cannot explain or understand
it. All that we know is that a material combination takes
place which enables us to say that these individual peculiari-
ties are sifted through the egg of the female and the sperm-
atic particles of the male, and may reappear in their pro-
geny.

A still more surprising fact is that of a man who had a
diseased tooth, marked with a little black speck. Thisshight
mark was transmitted to his children. Issuch an inheri
tance brought about by a material transmission? It will be
long before we shall answer this question; but all these
facts have a direct bearing upon the question of maintenance
or change of type. Therefore, I return again and again to
this subject of inheritance, and try to illustrate it from all
sides In direct connection with this question of inheritance
is that of hybridity. I bave shown you that the progeny of
closely allied animals may resemble indifferently the male or
female from which they spring. All the descendants may
be like the one or the other parent, or may share the charac-
teristics of both. But whenever animals of different species
cross with each other, as for instance the horse and donkey,
the progeny is always a medium between the two—neither a
horse nor a donkey, but a mule. In other words the off-
spring is always a half breed, always intermediate between
the father and the mother. Among animals this occurs be-
tween what are called species. Among men it occurs between
what are called races. The children of whites and negroes
are neither blacks nor whites—they are mulattoes. The
children of negroes and Indians are neither the one nor.the
other, but are half breeds, having characteristics of both.
The same is true of the white and Australian, the white and
Chinese. This is one of the facts brought forward in favor
of the independent origin of the races of men. It has been
on this account inferred that they must ve distinct from each
other in the same way as species of animals are distinct from
each other. I will not dwell upon this point, but only ask
what bearing these facts have upon the preservation or al-
teration of type. What is the next step? Suppose that in
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the next generation the crosstakes place between the half
breed, we will say a mulatto and a white, or between the
mulatto and a black, and this continues for two or three
generations? The mixture is then completely gone, and we
revert to the pure type. The same is true of animals; we
may produce hybrids or half breeds; but pat them for a
generation or two with their own kind, they have no power
to transmit the bias they have received, but their progeny
revert to their own original norm. It seems to me that this
is very strong evidence that all these laws of inheritance and
transmission tend to the maintenance rather than to the di-
versification of type.

SANITARY NOTES.---DBAINAGE FOR HEALTH.

The chief object of this paper, contributed by Hon. H. F.
French, to the fourth annual report of the State Board of
Health of Massachusetts, is to show, to people living in the
country, how practically to render their homes more health-
ful, by draining off the natural surplus water from their
building sites and surroundings, and by carrying away and
rendering harmless and even useful the outflows of sinks
and other receptacles of fil th.

DRAINAGE OF BUILDING SITES.

Todrain a tract large or small, one acre or ten-thousand
acres, find an outlet low enough to give the necessary fall.
One foot in a hundred is sufficient and the author has drains
working well that have but a quarter that fall. Common
drain tiles are recommended, as they are cheaper and more
durable than stone. They can be purchased at a cost of
about 2 cents each for two inch, 4 cents each for three inch,
and 6 cents each for four inch; these are the only sizes ne-
cessary. They are usually about 12 inches long. If the
four inch are not large enough, two or more lines of them
abreast may be laid. If tiles cannot be procured, stones,
bricks, or wood may answer the purpose.

LAYING OUT THE WORK

should be done before breaking ground ; generally a day’s ser-
vice of agood engineer, to fix grades, etc., will be worth far
more than it costs. Usually a single main drainshould run
through the lowest part of the tract, and it is not important
that the main should be straight. Lay side drains into it,
having always in view two principles: first, to run each
drain up and down the slope of the land rather than across;
and second, to have them parallel to each othei. The depth
should be four feet or more and the distance apart with this
depth may be from 80 to 50 feet. In any soil, except a close
clay, 50 feet apart will be safe. In

OPENING THE DRAINS,

begin at the outlet, so that the water may run off as the
work proceeds; with,a common spade, and a pick if neces-
sary, cut a trench by a line eighteen inches wide at the sur-
face,narrowing to four inches or the width of a laborer’s boot,
at the bottom. The laborerswill insist that they cannot work
in so narrow a trench, and probably convince their employer,
who of course has a right to follow their advice and waste
his money if he pleases. . To finish the bottom, a spade four
inches wide is needed, and may be made by getting a black-
smith to cut down a common long handled spade to tha*
width, no wider at the heel than the point. This is the
only peculiar implement necessary, all the assortment of
« draining tools” being only valuable to sell. ~ Having
opened all the drains, keeping the main low enough to let oft
the water, we begin to lay the tiles at the upper end. If
there is much fall and there is danger that the main or the
lower end of it may cave in, it may be only partially excava-
ted at first, just enough so that the water may run off from
above.

Lay the first tile, usually of two inch size, with a brick or
flat stone over the upper end to close it entirely, and the
next end to end with it, and so on to tte main, keeping
always an inclination, however slight; for if any depression
is made, the silt will lodge in it and obstruct the work. No
water is to be admitted except by percolation through the
soil, and it enters chiefly at the joints which are as close as
two rough bricks laid end to end would be.

Having laid two or three tiler on the bare earth, if hard,
and on laths or other thin wood, if soft, cover each joint half
or more round the tiles with a piece of tarred paper as large
as a common letter envelope; and holding the whole firmly,
place soil or gravel over it and on both sides of the tiles,
pressing it enough to keep them in place. However tempted
to do so, put no stones,nor straw, nor shavings into the
drain. Cover and fill up with anything at hand except soft
clay or fine sand, which should not be placed in contact with
the tiles. Sole tiles, having flat bottoms and egg shaped
orifices, the small end downward, are much used, but round
tiles have the advantage that they may be turned so as to
get a better joint. They require howcver more care in lay-
ing unless collars are used, which add 50 per cent to the
cost. When we approach the junction of the minor drain
with the main, a curve should be made, so as not to bring
the side streams at right angles. Branch tiles may be ob-
tained for this purpose.

Having thus connected the drains,in one system with only
one oatlet, this should be so secured by a wire grating that
no frog or other creeping thing can explore it. It should be
built up solid with stone so as to be permarent, and should
have a clear fall of a few inches upon a flat stone that it
may not be obstructed by back water and mud.

HOW TO DRAIN CELLARS.

The common method of draining a cellar of a New Eng-
land country house is to construct a small stone culvert run-
ning from the lowest corner of the cellar to some low place
a few rods distant and digging small trenches across the cellar
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bottom leading to this outlet. Such a drain is very imper-
fect, as it readily clogs and admits small animals. The
writer considers that the best mode of cellar drainage is ex-
emplificd in the method adopted by himself in a house
where, at certaiu periods of the year, the water in the cellar
stood sometimes two feet deep. Having taken levels, it ap-
peared that a low tract some distance off gave sufficient fall,
when a trench was opened from that point to the nearest
corner of the cellar. This was made about 4 feet deep ex-
cept near the house, where a depth of 9 feet was reached,
tunneling under roots of trees, walls, etc. In the cellar, the
drain was continued to the farthest corner, one foot below
the surface. Comion two inch drain tiles were used inside,
then three inch for some distance, and lastly, four inch to
the outlet. The joints were covered with tarred paper and
the soil returned and levelled. The outlet was secured by a
little wall of stone and a copper netting, placed over the last
tile completing the work. The whole cost of this arrange-
ment did not exceed $25, and not a drop of water has since
been in the cellar even in the wettest seasons. In cases of
buildings ou a slope or hillside, having a subsoil not readily
permeable by water, the cellars often become reservoirs. It
is best to catch the water before it enters the cellar and so
avoid all dampness by running drains, on one or more sides
of the buildings, outside the walls. Cementing a cellar to
exclude water is not advisable, for the pressure of the fluid
heaped up behind the wall to the surface is often sufficient
to lift up the whole body of cement from the bcttom and
break it in pieces. Water it is true can be thus, if a heavy
wall is used, excluded, but the process is expensive and the
adjacent soil is left saturated.

WHAT MAKES THE WATER BAD?

The answer is, too frequently, ¢ because sink drains and
vaults empty into the source of supply.” A well often oper-
ates as a very deep drain, and whatever fluid penetrates the
soil tends to flow into it. The subsoil has generally an in-
clination or dip, and the water tends down the slope. Care-
ful observation will teach the direction of this underground
flow, and it is always safest to dig a well on the up stream
side of buildings so that the tendency of the natural drainage
will be away from the well. A shallow well in sandy soil
is far better laid with brick in cement than with stone. All
water will thus be compelled to filter through the soil, to the
depth of the bottom of the well. Well water is usually
worst when lowest, and bad water may be expected, due to
fluids from the soil rushing in to supply the place of the
liquid pumped out, particularly after a drought. Common
privy vaults should be laid with brick and cement, water-
tight, say of 40 to 80 cubic feet capacity for a common coun-
try house. Fill one third full of dry soil of any kind except
sand, and add more from time to time, clearing it out two or
three times a year for use in the garden or field. If no
water is poured or drained in, the contents will be dry and
inoffensive when removed. A bed of muck or soil hollowed
in the middle, upon which through a spout the chamber
slops can be poured, if occasionally changed, will absorb
their odor and add value to the compost heap.

SINK DRAINS.

There is no fluid so hard to carryaway as sink water. The
soap and grease are deposited on the sides of the pipe,which
ir course of time becomes cl'oked. For this reason, the
drainage of clear water should be kept distinct from that
of cesspools and sinks. Clear water will flow in half inch pipe
while four to six inchesisnot too large for sinks and cesspoo's.
The joints for the latter must, also be tight, while common
drain tiles are open. The following method for construct-
ing sink drains, the author says, is cheap, efficient and dur-
able. At the sink is a common bell trap. A lead pipe of
1% to 2 inches bore runs down and out through the cellar or
ground into a reservoir, which may be a strong oil cask of
50 to 100 gallons,or of well cemented hard brick. It should
be a foot below the surface, so that, properly coveredin win-
ter,it will not freeze. The lead pipe should discharge under
water and thus form a second trap that prevents any air
passing up the bore. The outlet pipe, starting about one
third up from the bottom, may be ot lead,  to 2 inches bore,
and should run upward and out of the reservoir at about a
third from the top and into a large pipe of stone or iron.
Thus the water enters the lead pipe about midway from top
to bottom, leaving the greasy particles floating on top and
the heavy particles at the bottom, so that what runs off is
comparatively clear. It still carries off a great deal of soap,
and will deposit it for a long distance.

The large pipes fit into each other, and are made tight
with cement. They should be carefully laid, keeping always
a slope, and a swab should be used to rub down the cement
inside as each joint is laid. Theee or four times a year the
cover of the reservoir should be removed and everything
cleared out.

The final deposit or cesspool into which sinks and water-
closets are discharged should be placed, if possible, below
the level of the water in the wells at their low est, and always
on the down stream side of the well, as the water is supposed
to flow in the ground. A large vault, cemented or not as
seems necessary, may be supplied with a quantity of dry
soil or peat, and the moisture may be thus absorbed, or a
trap may be there arranged which shall separate the fluid,
which may be pumnped out and applied to the soil; or the
moisture may be absorbed by the earth, if the conditions are
such as to render it safe.

TaE agent in this country for the Aveling & Porter steam
roller, illustrated in our last issue, is Mr. Wm. C. Oastler,
43 Exchange Place, New York city. See advertisement on
back page

Gorrvespondence.

Transmission of Light,
To the Editor of the Scientific American :

The following thoughts having occurred to me, I would
like to learn, through the columns of your indispensable
journal, whether they are correct deductions from the facts
already known to science.

If light is a wave motion, there must be a medium pervad-
ing the space between us and the sun, by which this motion
is conveyed. Call it ether. There must also be friction
between the carth’s atmosphere and the ether, created by
the earth’s diurnal revolutions. This friction would create
electrical currents in an equatorial direction. The earth
would then represent a huge electro-magnet, the circum-
scribing currents inducing polar magnetism in our globe, as
similar currents (through the insulated wire,) induce mag-
netism in the soft iron core of the telegraphic magnet. The
magnetic needle points in a parallel line to the great magnet
by its side.

Having taken all the numbers of your paper since 1851,
and carefully preserved them, I have come to have a confi-
dence in your decision of scientific questions which is almost
limitless. CALVINE. Town.

Washington, D. C.

REMARKS BY THE EDITOR.—We will enumerate a few of
the objections to which our correspondent’s theory is open.

The friciion produced by diurnal rotation, if it existed,
would be equal at all points of equal latitude; there would
consequently be no tendency to produce equatorial currents
but only those from the equator to the poles, which would
make compass needles point eastand west. Theair is asure
conductor, and if electricity were developed in the upper
regions of the atmosphere it would be visible in its passage
as lightning or auroral flashes. There are occasional, not
constant, phenomena. Any such friction would have long
ago shown its effect in changing the rate of the ecarth’s
motion.

The Million l);llar Tclescope.
To the Editor of the Scientific American :

I have noticed with much interest the various correspond-
ence and plans proposed for the $1,000,000 telescope, and
should regret exceedingly to see any lottery scheme gotten
up for the purpose of accomplishing so noble an object. If
some distingnished scientific professor of astronomy would
accey:t an invitation to preside over a meeting at Cooper In-
stitute, Ne .. York city, after giving the object of the mect-
ing abundant publicity, and then and there a society be or-
ganized of men of character to give it public confidence, the
money would be forthcoming. For such an object, a society,
I think, would be preferable to a company. Let there be
grades of membership in proportion to subscription, with
table of memorials, and the thing is done. J.E E.

Beaver Falls, Pa. .
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Professor Haeckel on the Origin of Man,
To the Editor of the Scientific American:

In an article on page 231 of your issue of April 12, 1873,
certain theories of Professor Haeckel, of Jena, are set forth ;
these, to say the least, are very curious and apparently op-
posed to every principle of common sense.

In substance, the Professor says that man at the outset is
an egg, a little cell the one hundredth of an inch in diameter.
The egg becomes an embryo, brought about by the original
cellule being divided into two, these two into four, etc., con-
tinually increasing in number until a quorum is formed,
when they lay their heads together, so to speak, nominate
committees to attend to particular duties, and finally, all
agreeing, like good citizens, to abide by the laws (made by
themselves ), set to work to form a perfect man or woman
precisely like those who for thousands of years have been
striving to obtain a living from the bosom of their mother
earth. But stay, I am too hasty. Weare to suppose that in
case our present circumstances are ever so altered as to ren-
der it necessary that man should become a monkey or a
winged individual like the angels out forefathers believed in,
then these tiny cellules will go to work accordingly and
clothe us with hair or feathers, as the case may be.

What a beautiful thecry! What wisdom these little cells
display in thus cutting themselves up indiscriminately to
build up the perfe¢t man with his noble nature, his glorious
ambition, his high attainments!

Can it be possible that any reasonable person would enter-
tain such a theory as the above? Must we be led to believe
that particles of matter (themselves composed of elements
well known to us) are capable of acting in concert on their
own responsibility, as it were, like ourselves, and so creat-
ing man to suit the circumstances, as we would construct a
government or a machine for certain ends or purposes?
(iranting even this to be so, then we must go back to the ele-
ments of which the embryo itself is formed. By what pow-
erare these brought into the form of an eggorcellule? Since
the same elements combine to form man and monkey, trees
and plants, surely we must look for the original reasoning
power in them, if we discard the idea of a Supreme Creator,
and not in any particles or cellules formed by them. Thus
we have oxygen, hydrogen, nitrogen and carbon traus-
formed into reasoning beings, who either created themselves
or have existed through eternity, and have the power of cre-
ating at pleasure man, beast or plant from their own sub-
stance.

Here we see that certain of mankind, in their frantic en-
deavors to overthrow the claims of theology and the distaste-
ful idea of & Supreme Being, with power to reward or pun-
ish, unconsciously set up a god formed of the elements, who
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has, at least, the power to create and destroy at will; for we
must not lose sight of the fact that to plan and accomplish
a given purpose requires an effort of will, be it natural or
supernatural, and that there is a vast difference between the
controlling influence of mind and the passive obedience of
matter to established laws: the existence of which laws itself
implies the prior existence of a law-making power.

I would suggest that thelearned Professor turn hs atten-
tion to the moral of an old and well known fable, for his
great mountain of words, with monstrous labor, brings forth
an exceedingly microscopical mouse of proof for Mr. Darwin,
who will surely exclaim ‘‘ save me from my friends.”

Washington, D. C. JOHN LEPPER.

ASTRONOMICAL NOTES.
OBSERVATORY OF VAssAR COLLEGE.
For the computations, which are only apjroximate, in the
following notes, and for most of the information, I am in-
debted to students. M. M

Positions of Planets for June, 1873.
Mercury.

Mercury rises on the 1st at 4 A. M., and sets at 6h. 37m.
P. M. It is at its least distance from the sun on the 8th.

On the 30th it rises at 6h. 15m. A. M., and sets at 8h. 57m.
P. M. It is then approaching its greatest elongation east
from the sun, and should be looked for in the evening twi-
light.

Venus.

On the 1st Venus rises at 2h. 56m. A. M., and sets at 4h.
28m. P. M.

It is at its greatest brilliancy on the 10th, and should be
looked for about a quarter after nine in the morning, at an
altitude of 61°.

On the 30th Venus rises at 1h. 58m. A. M., and sets at 3h.
52m. P. M.

Mars,

Mars is at ton low altitude for the best observations. but is
a conspicuous vbject in the evening sky, coming to the meri-

dian on the 1st at9 P. M., having risen a little before 4 in
the afternoon, and setting at 2h. 19m. the next morning.

On the 30th Mars rises at 2h. 6m., comes to meridian 7h.
19m., and sets at 12h. 30m. the next morning.

A small telescope is sufficient to show the markingson the
surface of Mars, and the wlh:te regions, supposed to be icy,
around the poles.

Jupiter,

Jupiter is still among the stars of Leo, and still a beauti-
ful object in the evening sky ; it rises in the forenoon on the
1st, and sets at11h. 58m. P. M.

On the 30th it rises at 8h. 43m. A. M., and sets at 10h.
16m. P. M.

The phenomena of eclipses and occultations of satellites
are now less often seen; only ninetcen of them can be seen
during June.

Saturn,

Saturn rises south of east on the 1st at 10h. 50m. P. M.,
and sets at 8h. 19m. the next morning. Itsouthsat 3h. 35m.
in the morning at an altitude of only about 28°. It is near
the star z Capricorni.

On the 30th Saturn rises at 8h. 52m. P. M., and sets at 4h.
22m. A. M. It is then on the meridian at 1h. 35m. in the
morning.

Uranus,

Uranus is still among the stars of Gemint, and passes the
meridian now too early for observation, at 3h. 40m. on the
1st of June, settingat 10h. 56m. P. M.

On the 30th it sets at 9h. 6m. P. M., so thatno good ob-
servations may be made upon it.

Neptune.

Fora sight of Neptune a good telescope is always necces-
sary, and in June it rises in the morning and sets early in
the afternoon; on the 1st at 3h. 37m., and on the 30th at 1h.
46m., so that it is above the horizon, for the most of its di-
urnal course, in the day time.

Spots on the Sun,

At thistime (May 18th) the sun is unusually free from
spots, more so than for many months; with a glass of low
power not a spot can be found.

Meteors,

Meteors were reported on the evenings of April3, 24, 25,
27, 28, and 30 ; they were more frequent on the 30th than on
any other evening.

Eclipses and Occultations,

On the 5th of May the moon occulted or seemed to pass
over a small star, ¢ Leonis.

On the 12th, in the morning, the moon was eclipsed, but
it had set in our longitude before the dark shadow came
over its face. The dimming of the surface of the moon just
before its setting showed that it had passed into the faint
shadow known as the penumbra.

Auroras,

Several students report that auroral streamers were ob-
served on the evening of May 15th from 8h. 30m. to 9h.
30m. P. M, and at 8h. 45m. an auroral belt was formed,
passing through thc zenith, its northern edge being 15°
south of a@ Lyre and its southern edge 8° north of Jupiter,
This belt was seen for only a few minutes.

Thermometer.

Up to this date (May 18) the thermometer has only once
been recorded as high as 70 at 2 P. M. This was on the
5th of May.

A SEMI-MONTHLY scientific periodical in Turkish is about
to be brought out in Constantinople. It is called the Dolad,
which is, in English, the Repository.
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IMPROVED ROTARY STEAM ENGINE.

The principal feature of the invention herewith illustrated
consists in a rock shaft which is driven by a cam on the face
of the rotating part of the engine, so as to operate a cut-off
on both steam induction pipes, in combination with internal
cut-offs and slides. By this means it is claimed that the
steam has a more direct application to the rotating center or
cylinder, and that the mechanism is actuated with regulari-
ty and reduced friction.

Our engravings present a perspective view, Fig. 1; a front
elevation, with parts broken
away to show interior arrange-
ments, Fig. 2; and a vertical
cross section, Fig. 3.

In the external rim, A, of
the engine, is made a recess, B,
for convenience in attaching
the steam pipes, C C; also
flanges at the sides of the re-
cess with cam grooves, D D,
for imparting reciprocating
motion to slides, E E. In the
inner angles of the rim, A,are
formed rabbets to receive face
plates, F @, on either side of
the machine. In these plates
are arranged packing rings, H,
Fig. 3, secured by springs and
set screws, the latter passing
through the plates and adjust-
ed from the outside. Between
the plates, F and G, and fast-
ened thereto by bolts, is a disk,
I; the rotating parts, F G and
I, being thus held together in
connection with the rim, A, in
position to receive steam. On
the back of the engine are re-
ciprocating slides, E E, which
operate in suitable guides, J,
the latter being fastened to the
plate, F. To prevent these
slides from springing to one
side when passing the cams in
grooves, D, braces, K, are at-
tached to the guides, J, and extend outwardly against the
roller supports, L, thus preventing any springing of the parts
soas to cause a jar. The arrangement of the roller supports
is more clearly shown in Figs. 1 and 8. It consists of a box,
L, secured to the slide, E, by a screw and also by a dovetail-
shaped projection fitting into a slot at the extremity of the
arm. To this support and revolving on a pivot secured there-
in by the set screws, M, is a friction roller, Fig. 8, which ro-
tates within the groove, D. The opposite ends of the slides,
E, are fastened to internal cut-offs, N, by screws, so thatthe
latter are thereby operated. To allow of their motion, open-
ings, O O, are made through the shaft cylinder, I, the shape
of which is shown in Fig. 2. It will be noticed that for the
first-half inch, about, into the disk, they fit around the cut-
off, but afterwards are constructed larger to accommodate
the packing and packing plate, P. For a like
purpose, notches are made on the inner sides
of the face plates, F and G.

On the inner periphery of the rim, A, are
formed cut-offs, Q, provided with suitable
packing, R, which presses against the shaft
cylinder, I, and against the plates, F and G,
lapping under the rings, H, in the latter, as
indicated by the dotted lines, Fig. 3, so that
the steam cannot pass through it. It is halved
and lapped 8o as to spread apart, has a plate
under the joint, and is thrown out by springs
or steam, thus forming a steam-tight connec-
tion, behind whichthe steam cannot penetrste.
The cut-offs, N, extend outwardly from the
cylinder, I, to the internal periphery of the
rim, A, and form a steam-tight joint against
it. The rings, H, in the face plates are cut
out a little where the cut-offs would strike
them, so that the latter fit closely against the
rim without wearing against the packing. To
prevent these rings, H, from turning, holes
are made in them which slip over pins in the
face plates.

Y, Fig. 1, is a rock shaft hung in bearings
in the standards, as shown, and supporting
arms, 8 8 and T. The former operate the cut-
offs, U; the latter, on the end of which is a
friction roller, is moved by a cam groove, V,
in such & manner as to give the proper motion to the arms,
88, in order to open and close said cut-offs, U, at the time
the cut-offs, N, are passing the projecting packing, R. By
this means no steam is used while the cut-offs, N, are pass-
ing from the exhaust, W, to the induction ports, X, shown
in dotted lines in Fig. 2.

The operation of the machine may be briefly described as
follows: Steam is admitted at the pipe, C, through ports, X,
and escapes through ports, W ; striking the cut-offs, N, jusc
as they come up tight against the external rim, it carries
them around to the cut-offs, Q, at which points the former
are drawn in by the slides, E, and cam grooves, D, while at
the same time the rock shaft is set in motion, as above ex-
plained, by the cam groove, V. The exhaust is operated so
as not to have a vacuum ahead of the slides, N, after they
pass the exhaust port. The rim is cut out so as to let the
steam ahead of the internal cut-offs, N, while exhausting
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and while the latterare passing the cut-offs, Q, on the inner
periphery of the rim.

The advantages claimed are that the machine works by
the expansion of the steam, which can be cut off at any
point ; it is evenly balanced, steam being let in at both sidesat
the same time; and it has a regular motion, and can be driven
at a high rate of speed. The mechanism, though apparently
somewhat complex, ig simple, and not liable to get out of
repair.

Patented February 25,1878. For further particulars re-
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INMAN'S ROTARY STEAM ENGINE.,

garding sale of rights, etc., address the inventor, Mr. Charles
Inman, Hope, Midland county, Mich.

FEED AND FILTER FOR STEAM BOILERS.

The invention represented in the accompanying engraving
is an apparatus for supplying steam boilers with purified
feed water, thereby preventing the formation of sediment
and incrustation. The device consists of the tanks, A, part
of which is broken away to exhibit the internal arrange.
ments, into which water is conducted by the pipe, B. At
the bottom is’ bent pipe, C, extending from the engine and
serving to heat the contents. For a similar purpose another
pipe, D, leads directly from the boiler to the lower part of
the tank to admitsteam into the same. E is a vertical shaft,
actuated by a crank handle shown above, and carrying at its
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FEED AND FILTER FOR STEAM BOILERS.

lower end a horizontal rod, F. G is a pipe extending from
the tank, or from both reservoirs where two are employed, as
represented in the engraving, into an intermediate vessel.
That part of the tube, G, which is within the tank, A, is
provided at H with a section of india rubber or other mate-
rial, so as to be flexible. At I, floatsare attached to the ex-
tremity of the pipe, holding the same elevated in ithe feed
water, a short distance below its surface, at whatever hight
the water may si.:nd in the tank.

After the feed water has been received in the reservoir, it
is boiled by the steam from the boiler, so as to cause the set-
tlement of its suspended impurities. A supply from the
pure upper portion, through the always elevated end of the
pipe, G, is then drawn off and either carried directly to the
boiler or else into the lcwer receiving tank, as represented,
so that any impure matter which may st:ll remain may be
deposited. Chemicals of suitable kind may be added to the

© 1873 SCIENTIFIC AMERICAN, INC.

water in the tank, A, to cause the precipitation of foreign
substances, if the boiling alone should not produce the de-
sired effect. By meansof the shaft, E, and stirring device,
F, by revolving the former the deposited sediment may be
agitated previous to discharging it, so cleaning out the tank
through the opening, J.

This plan contemplates tanks the capacity of which is more
than sufficient for, say, twenty-four hours consumption of
water, thereby giving the impurities in the upper receptacle
time to settle before the water is discharged into the lower
vessel, from which the boiler is
supplied. Patented throughthe
Scientific American Patent
Agency, April 1, 1873. For fur-
ther informationaddress the in-
ventor, Mr. John G. Fulton, To-
ledo, Ohio.

Trade Marks.

¢ Every person or firm do-
ing business, no matter of what
kind or nature, so long as itis
honorable, should have a trade
mark. It serves as an adver-
tisement, and the firrt mere
nominal cost is a trifle. Yet in
a year’s business the same
amount of circular advertising
would cost hundreds of dollars.
The trade mark isa distinction
which cannot be imitated, asthe
law protects it. Americans,
who excel in the manufacture
of certain classes of goods, and
place their goods in European
markets, soon discoverthat they
are not only in competition with
the best makers of the same line
of goods, but find that their
trade mark protects them from
imitation and counterfeit. In-
genuity can be called into exer-
cise by the use of trade marks.
Some use an almost indescriba-
ble monogram, and otherseccen-
tric or unique ones, but the most appropriate is the concen-
tration of aptitude for the especial business in which par-
ties are engaged. If a pyrotechnist, he would not use for a
trade mark a fire engine engaged in putting out the flames
of a building. There should be an eternal fitness of things.
There are many people engaged in the same business, yet it
would not beat all dificult to have an especial originality in
their designs. Let manufacturers put a trade mark on all
their productions, and let dealers do the same to all the wares
they send out. It is a protection to the former, and of vast
business benefit to the other.”

[The editor of the Advertiser's Gazette, from which the
above is taken, should have added that it is important that
trade marks be registered at Washington. The Government
fee is $25. Full particulars may be had by addressing the
publishers of this paper.—EDs.]

-
The Wonders of the Deep,

During the recent passage of the British
exploring ship Challenger from England to
the West Indies, the sounding line and
dredge were kept constantly going. The
former showed that a pretty level bottom
runs off from the African coast, deepening
gradually to a depth of 8,125 fathoms at
about one third of the way across to the
West Indies. If the Alps, Mont Blanc and
all, weresubmerged at this spot, there would
still be half a mile of water above them.
Five hundred miles farther west there is a
comparatively shallow part, a little less
than two miles in depth. The water then
deepens again to three miles, which contin-
ues close over to the West Indies. At the
deepest spots both on the east and west side
of the Atlantic, the dredge brought up a
quantity of dark red clay, which contained
just sufficient animal life to prove that life
exists at all depths. No difficulty was expe-
rienced in obtaining these deep sea dredg-
ings, and it was merely a question of pa-
tience, each haul occupying twelve hours.
In depths over two miles little has been
found, but that little was totally new. One

| of the lions of the cruise is & new species of lobster perfect-

ly transparent. Not content with obtaining animals with
eyes so fully developed that the body may be said to be an ap-
pendage, a new crustacean has now been dredged up, in which
the body has cut itself clear of the eyes altogether, and the
animal is totally blind. It has no eyes, or even the trace of
an eye. To make up for its deficiency Nature has supplied
it with the most beautifully developed, delicate lady-like
claws, if one may use the term, it is possible to conceive.
Nearer the West Indies, in adepth of only half a mile, some
similar creatures were brought up, and here the claws, long-
er than the body, are armed throughout with a multitude of
spike-like teeth, looking more like a crocodile’s jaw than
anything else. At a short distance from Teneriffe, in a
depth of amile and a half, a rich and extremely interesting
haul of sponges and coral was obtained, but the latter was
unfortunately dead.
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COUNTRY COTTAGE AND STABLE.

We complete the series of designs which we recently
published, extracted from Downing’s Cottage Residences, pub-
lished by John Wiley & Son, New York city, with the ac-
companying engravings of a very tasteful and elegant coun-
try dwelling (Figs. 126 and 127), and of a neat and commo-
dious stable (Figs. 99 and 100), which might be erected in
connection therewith. The material for the construction of
the cottage is brick, and a very picturesque style of architec-
ture has been followed, with which the interior fittings of
the house are designed to harmonize.

There is a large front porch leading to the vestibule, which
is separated from the hall by an ornamental screen of carved
chestnut. The flooring is of encaustic tiles of ornamental
pattern. The main hall is large and roomy, and communi-
cates at the right with a library, which opens into a small
conservatory or flower alcove. The parlor immediately in
rear of this apartment is a spacious room, and fronts upon
a broad veranda. The dining room is supplemented by a
butler’s pantry, and contains several closets and other con-
veniences. This story is ten feet high and finished in chest-
nut. The basement is similarly divided, the partitions be-
ing of brick to insure a strong support to the floor above.
The kitchen is under the dining room and has three large
windows.

The second story is finished in chestnut and pine, and com-
prises three square chambers and a small servants’ room.
The hight from floor to ceiling is ten feet. There are open
fire places inall the rooms, and provision is made for a port-
able furnace in the cellar.

In constructing the house, blue stone trimmings, neatly
dressed, may be tastefully employed, and the bricks for the
outside facings should be selected for uniformity of tintand
sharpness of outline, and laid in dark colored mortar. The
roofs are slated and surmounted by ornamental cresting of
cast iron. The estimated cost is about $8,000, but it is pro-
bable that, near cities or in localitics where the ruling rates
of building materials are high, this sum would be somewhat
exceeded.

The stable is of quite ornamental form, and is designed to
be built upon sloping ground. It has beneath it another
story for farm horses, cows, cellar for roots, etc. (not shown
in the elevation), making altogether a very complete build-
ing. It is constructed of sound timber, sheathed with
matched pine plank, battened, and the whole filled in with
brick. The walls of the cellar story are blue stone, laid in
mortar. The plan shows a carriage roo.n, double floored and

ceiled all around, with a harness room and separately in-
closed stairway in the rear. Onthe left is a tool room, work-
shop, etc. ; on the right a stable with stalls for four horses.
Over the whole is a large loft for hay, with mouths in the
floor to feed the racks below. The cost would average from
$2,500 to $2,800, depending upon expense of labor and ma-
terial.

In connection with our pres-
ent subject, we subjoin an en-
graving of a good and cheap
arrangement of water closet
(Fig. 46), which may be easily
introduced into any dwelling,
thus avoiding the necessity of
the ordinary unsightly and dis-
p agreeable edifices in the rear.
The cistern, ¢, may be at any
distance from the seat, b, pro-
vided it be on a higher level
by four or five feet. The ba-
sin, ¢, is an inverted hollow
cone, and communicates with
P a closed leaden vessel, d, called
the smell trap. In the side of
¢, at ¢, is a pipe, f, leading to
the cistern, at its entrance into
which is a close fitting valve,
g. Whenit is desired to allow
the water to rush down into
the basin, it is only necessary to pull the string, A, which, if
the cistern be at a distance, may pass over several pulleys.
In order to insure the descent of a quantity of water to the
basin every time it has been used, a cord, ¢, may be joined
to %, and passed over a pulley, £. The end is then fastened
to the upper part of the door of the closet at such a distance
as will suffice to lift up the valve, g. The door should have
a spring to shut it, lest it be left open by neglect. The waste
pipe from the water closet should leave the house by a pro-
perly fitted underground drain, and should either terminate
in a covered drain or sewer at a considerable distance or in
a well or cistern for liquid manure, the contents of which
may be turned to valuable account.

THE POSITION OF A HOUSE.

Houses on streets running north and south are far prefer-
able to those located on streets going east and west, in a
sanitary estimate. In the first, here at the north of the equa-
tor, the sun shines brilliantly in the forenoon on the front,
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and with nearly equal force in the afternoon on the rear.
Thus dempness is expelled, and the whole edifice is dry and
far purer for its solar exposure. If a house is on an east
and west street, those fronting north are decidedly the best
for a residence, because the sun’s action on the yard, the
kitchen, and usual regions of neglected accumulations, puri-
fies and modifies the humid atmosphere that is sure to pre-
dominate in yards and the back part of houses whose rearis
north of the street. Thus circumstanced, the back rooms are
never so pleasant, cheerful or economically warmed in win-
ter, as when on the south side. Opening on the street, the
front of such gets both light and air by reason of the fre-
quent swing of the front door.

Manufacture of Putty,

One of the largest manufactories of this substanca is that of
Raynolds & Co., at Bergen Point, N. J., and the process is
thus described by a correspondent of the New York T¥mes:

Only whiting and linseed oil are used ; no barytes or other
adulteration are introduced. The whiting and linseed oil
are roughly mixed in wooden troughs—two gallons of oil to
100 pounds of whiting—and are then shoveled ihto the
mills, 750 pounds forming a batch. The chaser, which isan
enormous iron wheel revolving horizontally in a pan like a
fountain basin, is at once set in motion. It gradually works
the whiting and oil together, two scrapers turning the mass
up into a ridge in the center, on the principle of a plow
share. In twenty minutes the putty is thoroughly kneaded
into a pliable and lubricated mass, and is ready for packing.
The daily product of the two mills is about 12,000 pounds.
The putty is packed in ox bladders, tubs and barrels; about
10 pounds to a bladder, 100 pounds to a tub, and 720 pounds
to a barrel. It is amusing to watch the workmen stuffing
the bladders. They seize a lump of putty and stuff it into
the bladder with their thumbs with astonishing rapidity. A
bladder is filled and tied in about ten seconds. It rather re-
minds one of sausage making, in our grandmothers’ days.
The following figures will give some idea of the extent of
this business: Last year the firm packed 2,027,962 pounds
of putty in tubs and barrels, and 696,683 pounds in bladders,
the latter using up no less than 62,116 bladders.

ALL new subscriptions to the SCIENTIFIC AMERICAN will
be commenced with the number issued in the week the
names are received at this office, unless back numbers are
ordered. All the numbers back to January 1st may be had,

and subscriptions entered from that dateif desired.

A CARRIAGE HoOUSE AxD STABLE IN THE RusTic POINTED STYLE.
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The Proportions of Ocean Steamers,

In publishing (on page 309 of our current volume) Mr. W.
Cunningham’s letter on the proportions of ocean steamers,
an error in the engraving gavean incorrect impression as to
the relative widths of the vessels. We therefore reprint
the dimensions, with new illustrations accurately drawn to
scale.
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Baltimore, N. G Lloyd’s line—Length 185 ft., beam 29 ft.; length to breadth, 6:88.

- =

Peruvian, Allan line—L. 270 ft., b. 88 ft.; length to breadth, 7-11.
—_ =
Moravian, Allan line—L. 290 ft., b. 89 ft; length to breadth. T-44.

S

Lelpzig, N. G. Lloyds® line—L. 290 ft., b. 89 ft.; length to breadth, 7-44.

Minnesota, Williams & Guion line—L. 332 ft., b. 42 ft.; length to breadth, 7-90.

- o

Rhein, N. G. Lloyds® line—L. 832 ft., b. 40 ft.; length to breadth, 830.

C_ ___—

‘Westphalia, Hamburgh line—L. 840 ft., b. 40 ft.; length to breadth, 8:50.
(-‘—’f ‘>

Pennsgylvania, American 8.5, Co.—L. 848 ft., b. 43 fL; length to breadth, 7-91.

. -

Russia, Cunard line—L. 333 ft., b. 43 ft; length to breadth, 8:38.

— e

Queen, National line—L. 358 ft., b. 41 ft; length to breadth, 8:78.

Ville du Havre, French line—L. 423 ft., b. 49 ft.; length to breadth, $:63.
(” T
L /

City of Montreal, Inman tine—L. 433 ft., b. 44 ft.; length to brealth, 9-84.

- =

Atlantic, White Star line—L. 485 ft. b. 41 ft.; length to breadth, 10-61.

/

A New Window Awning,

Mr. Geerge W. Gerau, of No. 359 Fulton street, Brooklyn,
N.Y., has vecently patented, through the Scientific American
Patent Agency, an improved window awning, which is so
arranged as to afford shade and at the same time to create
a draft, thus ensuring the thorough ventilation of the
apartment to which it may be adjusted. The invention con-
sists in making the wings of the awning detachable, so that,
by meens of suitably contrived braces, either or both sides
may be pushed outward and held open. When one wing is
thus arranged, the other is stretched across the awning diag-
onally and fastened to the window frame, thus forming a
clear passage for the air into the room. The device can be
readily applied to old awnings and will doubtless prove a
convenient and pleasant addition to our means of keeping
cool during the coming hot weather.

—_

NEW BOOKS AND PUBLICATIONS.

FIFTH ANNUAL REPORT ON THE NOXIOUS, BENEFICIAL, AND
OTIIER INSECTS OF THE STATE OF MISSOURI, made to the
State Board of Agriculture. By Charles V. Riley, State
Entomologist. Jefferson City, Mo.: Regan & Carter.

This is not the first time we have had occasion to commend the liberality
of the State of Missourl in engaging the distinguished scientist, to whom
we are indebted for this valuable report, to examine and describe the insect
tribes of its rapidly advancing province. Asa trustworthy and instructive
volume on a most interesting branch of science, this report will be highly
valued by all who will obtain and read ft.

THE GERMAN PHARMACOP@IA : Translated from the German
and carefully compared with the Original Latin Text.
By C. L. Lochman. Carlisle, Pa.: C. L.. Lockman & Co.
We have recefved advance shects of this work, which show at once the
ability and accuracy with which it has been translated. The supremacy of
German scientists in all branches of chemistry {8 everywhere acknow-
ledged ; and this text book will be found welcome to the libraries of our
students and fa our druggists’ laboratories. Mr. Lochman has only recently
contribated valuable technical information to our columns.

THE MINERAL SPRINGS OF NORTH AMERICA: How to reach
and how to use them. By J.J. Moorman, M.D. Phila-
delphia: J. B. Lippincott & Co.

Dr. Moorman gives to the public in this timely volume, the result of a
long experience in the investigation of the nature and medicinal applica-
bility of mineral waters. He tells, in a clear and concise manner, to those
desirous of regaining health through the healing fountains scattered over
the country, just what places should be visited for the benefit of certaln
disorders, how the medicine should be used, its nature, and in fact about
everything in which one going to a watering place for a purposc other than
to follow the dictates of fashion would care to be posted. The work con-
tains several {llustrations of popular resorts with inetructions how to get
there, and also maps of the well known sulphur springs of Virginia.

Tux Batu: Its History and Uses in Health and Disease.
By R. T. Trall, M.D. 25 cents, pvaper; 50 cents, cloth.
New York: S. R. Wells, 389 Broadway'.

This is a neat little volume, in which the various forms and uscs of bathe
are pleasantly described, especially with reference to hydropathy. The
Turkish and Russian baths are, however, dismissed in one paragraph, and
that isselected from the writings of a singularly prejudiced English physi-
cian. The text ia liberally {llustrated with engravings.

CONSUMPTION AND ITS TREATMENT IN ALL ITS ForMs., By
Dr. Carl Both. Boston: Alexander Moore. Boston and
New York : Lee & Shepard. London: Triibner & Co.

This book 18 a valuable contribution to medical litcrature,beingthe work
of an able and learned writer. It contains much interesting physiological
information which will bc of value to the general reader as well as to the
physician.

THE SCIENCE OF HEALTH: Devoted to Health on Hygienic
Principles. $2 a year. New York: S. R. Wells, 889
Broadway. Also, from the same publigher:

PHRENOLOGICAL JOURNAL AND LIFE ILLUSTRATED.

These two magazines are well known to our reiders, and are mentioned
herc on account of their sustained and uniform excellence. They contain
much varied matter, some of waich is well selected from the current litera
ture of both hem‘spheres. ’

FORMULAS AND TABLES FOR ARCHITECTS AND ENGINEERS
in Calculatiny the Strains and Capacity of Structures in
Iron and Wood. By F. Schumann, C. E. Illustrated.
Pocket size in flexible covers. Washington: Warren
Choate & Co.

We need add no further words of recommendation of this convenient
little volume than to say that it is a compendium of the formulas of the
celebrated works of Weisbach, Rankine and other eminent authors, simpli-
fled and reduced to practical form. The book {8 designed for ready refer-
ence—a pocket guide, in fact—and hence space is econoinized throughout,
though an incredible amount of information necessary in the daily routine
of the engineer and architect 18 comprised within {ts covers. The contents
include formulas for strength of material, strains. loads and all general
calculations of similar character. The volume {s {llustrated with three hun-
dred original diagramns, clucidating the text. The author, we think, in thus
stmplifying reliable forinulas so that they may readily supplant the rough
and empiricsal rules too often carelessly used, has done a good work which
we do not doubt will ineet with a well deserved appreciation from all mem-
bers of the profession.

PATENT OFFI‘;JE DECISIONS.

PATENT FISHES.—THE AMERIOAN SARDINE COMPANY.—APPEAL.
LEGGETT, Commissioner:

Applicants seek to_have the words ** American Sardines " registered as
their trade mark, to be applied npon boxes containinga preparation of fish
of the herring family, to which Mcditerranean sardines bel ong, known as
the * Menhaden,” or * Moss Bunker.” These fish, it is alleged, are of larger
8ize than sardines, and have not heretofore been used as an article of food,
owing to their numerous fine bones. Applicants set forth that they have
been accustomed to treat them by a certain patented process, whereby their
bounes become softened, and they are converted into a valuable articlc of
food. Asthus prepnred they have packed them in suitable boxes as sar-
dines are packed, placed thein upon the market, and adopted the name or
label ‘* American Sardines ” for them, by which {tis alleged they are known
to the trade, and appropriately designated, as to source or origin, as the

roduct or article prepared and sold by the Amnerican Sardine Comvnny.

'his name, it 18 said, i8 neither ** the true denomination of the goods,” nor
of the fish themselves before their preparation, but {s merely an arbitrary
mark calculated to designate this manufacture as a product furnisherl the
trade by this company, and 18 no further descriptive of the product than
merely at; sucha designation of {t. ‘I'hisis all of thesubstance of applicants’
argunients.

t 1s acknowledged that the word * sardines™ i8 not intended to truly
indicate, and does not truly indicate, the contents of the boxes—the kind of
fish they contain. That word, then, is obviously calculated to deceive when
Plnced on a box of aspllcants’ prepared fish as a label. IBut the word

* American " employed with it {8 supposed to obviate this objection. This
word, however, ig, from the nature of the case, merely descriptive. It isin
common use to distinguish all sortsof products made in this country from
foreign products. It caunot be divested of that slfnlncance when placed
upon an article displayed forsale. Itdoesnotdiininish the deception which
the false name applied to the boxes of fish is na turally calculated to convey.
It rathcr alds that deception, for in fact there are no Americaan sardines.
The designation of the boxes of fish as * American Sardines,” therefore, {8
butthe adoption of a false name for them. 1f there were any American
sardincs known, orif any should be discovered in the waters of any of our
coasts, American sardines would be their true name, and for that reason
could not constitute a trade mark to designate them.

These words have not the virtue of u new name, a *‘ coined ” word, which,
like the word * cocoaine,” for {instance, may be a legal trade mark. I.spe-
cially is this true when meK are applied as a label upon boxes of tish like
ordinary sardinc boxes. They are simply a misnomer in such a use, calcu-
lated to produce a false impression. It 1s immaterial that, on account of
thelrlarge size, an examination of the fish will readily undeceive the pur-
chaser. ‘Theetfectof the mark {tself isalone to be taken Into consideration,
If that & a false mark merely, aad likely to be deccptive, it is not a legal
trade mark and ought not to be registered. Such I regard it. The declsion
of the Examiner of Trade Marks is sustained.

>

Recent Dumevican aid Soveign Latents.

Improved Work Stand.

Chauncey S. Caple, Frankfort, N. Y., assignor to himself and William
Gates, of same place.—This invention consists 1n the improvement of
work stands. The center plece is a casting of metal with four vertical
holes arranged around the vertical center in which the pivot pin of the ta-
ble top works. In these holes are introduced the upper ends of the lugs.
A ring or dish connects the legs at the middle, and has arecess in the un-
derside, and as many radial holes extending from the periphery to it as
there are legs, and the legs, being notched, are fitted in corresponding
notches in the disk, and secured by bolts inserted in the said holes, and
fastened by keys driven into the ends projecting into the recess, and having
holes provided for said keys. A spool stand is fastened detachably to the
top of the table ccnter. For so fastening it, and having it at the same
time so that it can be readily detached, arecess is arranged in the bottom
of the disk of metai, and a hole near the pcriphery largeenough to admit
thehead of a pin. From this heole the slot, as wide as the shankof a pin,
extends to the center. The pin is fitted into the vertical hole in the center
of the table, and has a goiled spring titted in the bearing against the table
top 80 as to constantly press it down. A lever {s connected at one end to
the pin at its lower end, and extends towards the periphery of the table
top as far as the opening, when the finger can be applied to pueh it down
and rafsc the pin when the cover of the opening is removed. The pin head,
beingsuitably shaped and held in it by the pressure of the spring, holds the
stand in place 8o that it cannot be detached until the pin is raised by the
lever. To detach the stand, the head of the pin i{sraised out of the coun-
tersunk recess, and the stand moved sidewise till the hole comes to the pin,
when it can be lifted oft.

Improved Milk Cooler.

‘Willlam Hodgdon, North Craftsbury, Vt.—This invention consists of a
large water pan divided into compartments, with a separate water supply
pipe for each and a discharge pipe connection of each with 3 main waste
water pipe,arranged fo: filling and regulating the temperature in each inde-
pendently. A separate milk pan is arranged for each ccmpartment, each
pan having a discharge pipe for milk, ull in a convenient way for treating
the milk of each milking independently, so that the treatment can be va-
ried as to the temperature, as required during the time it has to be cooled.
The arrangement is also designed to facilitate the removalof the nilk pans
readily for painting the bottoms, which has to be done frequently to pro-
tect them from corrosion; also for cleansing thelarge pan.

Improved Combined Stop Cock, Check Valve,and Blow Off,

Elbridge G. Cushing, Oswego, N. Y.—This invenvion consists in a com-
bined stop cock, check valve, and blow off cock. The sbell of an ordinary
stop cock is used with the inlet pipe connection arranged near the bottom,
aud the outlet pipes near the top. ,The hollow plug cock has an opening in-
to the lower part coinciding with the inlet pipe, and two others in the up-
per part coinclding with the outlet pipes. It also has a diaphragm between
the said openings, dividing the hollow space into two chambers. A pass-
age {8 formed through this diaphragm, and a valve sest arrangedon the up-
perside of it,on which a check valve {is fitted to close downward. This
valve has a tubular extension upon the upper side, in which the smooth
part of the stem fits in such manneras to form a guide for the valve. This
stem screwsout and in through the top of the plug,havinga hand wheel on
the top, and it hasa shoulder on the lower end to be forced down on the top
of the valve to fasten itclosed. Thisshoulder will also limit the amount of
the opening of the valve in case it be desirable to do 8o. One pipe connec-
tion is to be connected with the boller,and the other to be used for the blow
off. When the water{s to be forced into the boiler, the plug will be adjust-
ed, by which the passage {8 opened from the inlet pipe up through the valve
and pipe into the bofler,and the escape i8 closed; but when the boiler is to

be blown off, the position of the parts may besuitably altered.
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Improved Adjustable Sewing Machine Chair.

Franklin Chichester, Milwaukee, Wis.—This invention has for its object
to furnish an improved chair for the use of sewing machine operators,
which shall be so constructed that it may be readily adjusted as the conve-
nience of the operator may berequired, and the back of whichwillauto-
matically adjust itself to the back of the operator. Thc pedestal Is secured
to the center of a cross bar, the ends of which have downwardly projecting
arms formed upon them, to which are attached pivots. To thc outer ends
of the pivots are pivoted plates attached to the side edges of the chalr seat.
The upper middle part cf the reararmsof the plates is cutaway so thatits
lower edge may be aboutupon s level with the top of the cross bar, and in
sald edge are formed notches to recelve the latch. The latch may be drawn
out to enter the notches of the plate,and pushed in to release said plate. It
18 kept from lateral movement by guide lugs, and is locked in either posi-
tion by a projection formed upon said cross bar which enters no‘ches on the
under side. Springsare connected with the lower side of thc forward part
of thechairseat. By this construction the chair seat {s held securely in
place when adjusted by the latches, the springs simply making the adjust-
ment more easy. Thechairmay be used as a rocking or oscillating chair.
Springsareattached to the connecting bars, which pass up through slots
between the plates and the edges of thc chair seat, and their upperends
support the forward ends of the arms. Latches are pivoted to these bars
which catch upon notches formed in the upper edges of the forward parts
of theplates. The lower edge of the lower part of the chairbackis hinged
80 that it may be adjusted in any desired position by adjusting the arms by
by means of the bars and latches, thc springs making the adjustment more
easy. The lower part of the back coasists of a cross bar and two side
bars. A coiled spring is 8o arrangzed as to tend to throw the lower end of
the upper part of the back forward against the back of the person sitting in
the chair,

Improved Carringe Axle Box.

Joseph Jones,James Dunkerley, and Joscph Dunkerley, Paterson, N. J.
—This invention has tor its object to furnich an improved axle arm and
axle box so constructed as to prevent the cntrance of mud and sand at the
innerend of the hub, tohold the axle box securcly inplace upon the axle
arm, and to cnable theaxle to be conveniently kept thoroughly lubrica-
ted. The axle box fits and revolves upon the axle, and its inner end is kept
inpliice by a collar tormed upon the said axle. ‘the outer side of the collar
is recesred to receive the inner end of the box, which end is allowed to pro-
Ject a little beyond the inner cnd of the hub for this purpose,so that mud
and sand may be wholly preventcd from working in at the end of the hub.
The inner end of the box is alsoreamedout and enlarged to form a shoul-
dertorestagainst a gshoulder tormed upon the axle to relieve the collar
from having to support the whole inward nressure of the wheel. In the
outerend of the axleis formed a screw hole into which s screwed a screw,
the head of which 18 made of a little larger diameter than the axle, 80 as to
rest against a shoulder. The screw projects beyond {ts head, and the pro-
fecting part is perforated longitudinally, and from the inner end of said
perforation an inclined hole is formed, lcading out at the inner side of the
head of sald screw. Ascrew cap screws into the recessed outer cnd of the
box, and is tlanged to ovcrlap thc outer end of the hub. The cap is made
hollow toserv'e as an ofl chamber, the inner wall of said cap being perfora-
ted to receivc the perforated end of the screw, so that the ofl from said
chamber may pass through the perforations of the scrcw to the axle arm,
which is grooved longitudinally to conduct the ofl to the inner part of said
axle,and thus lubricate its entire surface. The box has lugs formed upon
its outer surface toprevent it from turning in the hub.

Improved Saw Set.

Cyrus E. Grandy, Staftord Springs, Conn., assignor to himeelf, Ziba B.
Grandy,and Willlam D. Heald, of tame placc.—This invention consists in
the mode of combining certain instru:nentalitics to form a saw set for
band saws. The stock to which the parts of the saw set are attached forms
a handle and base of the instrument. The die bar {s hinged to the end of
the stock and carries the die. 1’ower is apnlicd by means of a cam lever,
contincd to the end of thc die har by mcans of anadjustable link. The back
motion of the die baris produced by a spring. The spring keeps the end of
the die bar in close contact with the cam end of the lever, and the power s
applied by simply raising the end or operating the lever. The purchase thus
obtained (8 very great, and the power {sapplied gradually. A guideslides
on thestocksothatit can be adjusted to the width of the saw. This guide
isused in setting band and gigsaws. A loose adjustable pawlisattached
to the stock, whichin settingband saws engages with the teeth, and there-
by governs the-position of the teeth in relation to the dics. Allowing the
tecth of the saw to be of uniform size a movement of the pawl to each al-
ternate tooth willbring the proper tooth to be set in contact with the die.

Improved “Knock Down?* Chair.

Charles R.Long, Louisville, Ky., assignor to Long & Brothers, of same
place.—Formaking knock down chairs, for ccnvenience of packing them
i1 parts for shipment and storage and then setting them up readily, the in
ventorproposes to bevel the ends of the back rafl of the scat frame,and
form a half roundnotch in each end titting the tenon of the side stretchers,
andarrange them so that sald tenons extend through and by said notches
to enter the noles for themin the posts of the Yack of the chalir, in which
oblique notches aremade for the ends of the buck rafl coinciding with the
holes for the tenons of the side strctchers. When the seat frame {8 put to-
gether,andtheseat bottom woven in it,the back rail and theside stretch -
ers can be put together with the back posts by entering them in the notches
and holes together from the front. The back rall and side stretchersare
fitted together and glued, and the side and front strctchers connected to
the front posts in the ordinary way. The seat bottcm, when woven on,
forms an L-shaped structure which nests tozether compactly forshipping.
The back posts are connected together by the back cross pieces, and thus
are in convenient shape for packing compactly.

Improved Weather Strip.

Jerome Bacon and Gilbert Bacon, Medina, Wis.—The object of this in-
vention is to furnish a weather strip for doors. Triangularshaped picces
of wood are connected together by butt hivges and by a spring, a piece
of sheet rubber covering them. This rabber extends a little above the up-
per plece and considerably below the lower plece. Metallic strips, by
mcans of which the rubber is fastened, are placed even with the upper and
the lower cdgesof the wood. The upper plece 18 screwed to the outside of
the door. A lug isinade in the door sili or in the jamb casing of the door,
and a hook orprojection {8 attached to the end of the other part of the
uoor strip. When the door is closed the hook catches on the lug and draws
the part down on the 8ill, thusmakinga tight joint under the door. When
the door is opened the spring forces the lower part upward o that it will
swingclear of all obstructions.

Improved Washing Machine.

Nelson O. Wilcox, Umaha, Neb.—The object ot this inveation is to provide
convenient means for washing clothes, and it consists in an extension be
for adapting it and fastening it to tubs of different diameter,andin a corru-
gntediprlng roller, which is placed directly over and ncarly in contact with
the bed rollers. It will be understood that when the clothesare made to pass
between the tworollers the corrugated roller must be forced upward, but
that motion will be resisted by thc springs, and consequently the clothes
will be squeezed by a force proportioned to the strength of the springs.

Improved Thrashing Machine.

Charles M. Powers, Ridgewood, N. J.—The object of this faventioLis to
furnieha machine for thrashing and cleaning grain,which may be used
eitherby hand ormotivc power, and which shall effectually beat out the
grain without injuring the straw. The frame of the machine is of rectan-
gular form and elevated to a convenient hight. In the middle and on a line
with the platform is the corrugated and perforated!bed. The material to
be thrashed is laid upon an endless apron, which carries it along over the
bed,where the grain {s beatenout. Thestraw is then carried along by an-
other apron and discharged from the tail of the machine. Whnile the grain
{8 passing over the bed it is subjected to the action of the Leater, which is
composed of a series of hars. The thrashingis effccted by a rapid up and
down motion of the beater, the bars of which are brought in contact, or
nearly in contact, with the bed at each stroke. Thc motion of the beater {8
produced by means of the pin wheel on the driving shatt. The grain and
chaff fall upon sieves as they pass through the bed. These sieves are
given a vibratingmotion by means of the ordinary fanningmill device.
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Improved Litting Jack.

William M. Doty, New York city.—1he object of this invention is to {m-
prove,simplify, an | cheapen apparatus forraising carriages and wagons,
and for all similar uses. The back edge of the lifting bar is provided with
ratchet teeth with which the ratchet link is made to engage forlifting the
link, it being loosely attached to the shortend of the lever. The link works
loosely on the bar,and drops by its own gravity when the long end of the
lever is received. When the link engages with a tooth of the bar its outer
end binds or gripes the other edge of the bar, the link being a gripe as well
as a ratchet pawl. By means of the link the bar can be raised eight or ten
inches, more orless. The veight of the lifting bar is supported by means
of an adjustablefriction spring, which is made to bear against its side.
This spring consists of a piece of rubber tubing ona wood screw. By turn-
ing the screw the rubber tube is expanded or contracted, and the friction
on the bar isincreased or diminished, as may be required. I.ifters on the
bar arc arranged 8o as to be nearly over the center of gravity when efther
one of them {8 employed. This adapts the jack for all kinds of vehicles,
the axles of which vary from one to two feet,or more,in hight from the
ground.

Improveda Wood Finishing Compound or 0il.

Frederick Webster, Brookiyn, N. Y.—This invention has forits objcct to
furnish an improved oi] designed more especially for black walnut, real or
imitation, but applicable to other woods,which, when applied to new work,
brings out the natural colors, removes the roughness, and gives a smooth
finish, and which, when applied to old work, restores its colors to their for
mer brightness. The invention consists in an improved finishing ofl, pre-
pared of raw linseed ofl, bofled linseed ofl, spirits of turpentine, and liquid
paint dryer. Beeswax {s putinto the mixture which {8 then thoroughly
stirred, poured all at once ora parta time into some suitable vessel, and
heated sufficiently to wholly melt the wax. The ofl is now ready for use
and may be applied witha brush. When applied to solid walnut it should
be allowed to stand twenty minutes and then rubbed in with a woolen cloth
in the ordinary way.

Improved Scroll Saw.

Hezekiah B. Smith, Smithville, N. J.—This invention has for {ts object Lo
furnish an improved jig saw 8o constructed that the work and saw may be
rotated by turning the table 8o as to keep the work from comingincon-
tact with the framework of the machine, or with other obstructions, with-
out the necessity of stopping the saw. Upon the driving shaft is formed a
cam to receive a rod, the upper and lower eads of which are pivoted to the
arms of elbow levers, which are pivoted at their angles to the frame. To
the other arms of the elbow levers are attached straps which passaround
guide rollers and are attached to the outer ends of the square sliding rods,
with the inner or adjacent ends of which the ends of the saw are connect-
ed, 8o that the saw may be moved up and down by the revolution of the
shaft. The upperguideroller is pivotedin a frame which slides up and
down in ways and {8 connected with a lever pivoted to an arm attached to
the frame,andheld in place. Thisarrangement enables the tension of the
saw to be regulated as desired. By suitable construction, by holding the
work fast to the table and turning the said table in one orthe other direc-
tion, the saw will be turned with it so that the work can be fed to the saw
in it3 new direction withoutdelay and without stopping the machine.

Improved Neck™Tie.

Reginald R. Parker,Ind{anapolis, Ind.—The object of thisinventionis to
improve,simplify, and cheapen neck ties ; and it consists in the manner of
folding the silk or goods of which the neck tie {8 made over the corners of
the shield. The points are covered by folded down triangular pieces.

Improved Corn Sheller.

Franklin Hollen and Amos C. Holland, Marion, I1l.—This invention has for
its object to furnish an improved hand corn sheller, enabling the corn to be
shelled easily and rapidly. The invention consists in the shelling grate,
which 18 formed by a number of bars fluted or concaved longitudinally upon
theirupper sides so that their side edges may be sharp to remove the corn
from the cob. The upper end of the machine may be conveniently raised
and lowered, as required. In using the sheller, the ear of corn is passed
into a box and drawn across the bars of the rack, the sharp edges of which
quickly remove the kernels from the cob, the box keeping the kernels from
flying about, and guiding thein into the bag or vessel placed to receive them.

Electric Battery.

Louis Bastet, New York city.—The invention consists in a compound of
cupric salt, preferably the sulphate, and of the nitrate of soda or potash, in
a solution of the same ingredients in sulphuric acid, to form a liquid com-
pound, and 1n the e:nployment of nitro-hyposulphate of sodium er potash—
all for application to electric batteries.

Marine Post Oflice Safe and Life Preserver.

George F. Abraham, Baltimore, Md.—The invention consists in a com-
bined post office safe and life preserver applied on board of vessels 80 that
papers and other valuables as well as lives may be saved. It consists in pro-
viding the same with a rope and ladder, arrenged so that the person in
charge may always be able to reach his yroper position thereon, no matter
where he may be when thc accident occurs. It alsv consists in making the
preserver and safe in sections.

Improved Seed Planter.

Isaac T. Suggs, Greene Hill. Texas.—The invention consists in the improve-
ment of seed planters. Toand between the forward ends of the main frame of
the machme 18 pivoted the rear end of a short beam, to the forward end of
which the draft is applied. The beam i{s made thick so that two or more
holes may be formed in its forward end to receive the draft clevis. By this
means, by adjusting the draft clevis higher or lower, the harrow may be
made to worg deeper or shallower in the ground, as may be desired. To the
under side of the beam is secured a small triangular or V shapcd harrow, to
remove clods, stalks, and other obstructions, and to loosen up the soil to
better prepare it for the openerand cover.

Improved Convertible Freight Cur.

Thomas Fogg, St. Mery’s, Canada.—The objeet of this inventior 18 to con-
struct a raflroad freight car so that it may be readily converted from an
ordinary freight or box car to a car for transporting grain in bulk, provided
with a spout or chute for discharging the grain. Bara are attached to the
flaps, which are connected with the ends of the car by slotted plates, which
allow the flaps to drop down on angular cleats on the sides of the car.
When thus arranged, they present the grain for entering the end angles of
the carand allow it to slide forward toward a center chute. When not in
use for this purpose, they slide up in theslottedplates,where they are sup-
ported by hooks. The hinged section of the bottom is held up in a vertical
position by the buttens attached to the car stanchion. The action of these
buttons {s limited by the angular shanks which enter the curved cavities in
the side or the car. By this mode of construction it will be seen that the car
may be used either for ordinary freight, as common box carsare uged, or for
grain in the bulk, the change from one to the other oeing readily and speed
{1y made.

Improvement in Oiling Millstone Spindles.

John J. Chuob, Decatur, Ind., assignor to himself and Samuel C. Bollman,
same place.—This invention hasfor its object to furnish an improved device
for olling spindles, by tne use of which the spindle may be kept properly
ofled, and which shall be convenient in use. The invention consists in the
tube embedded in a channel in the leading furrow of the stationary stone,
and extending from the heel or skirt to the bosom of said stone. Upon the
outer part of the tube {8 formed a cup to receive the ofl, and which s pro-
vided with a cap or cover. The outer end of the tube {8 provided with a
cap, cork,or other stopper, to enablc a wire to be inserted to clear out the

tube.
Improved Mitten.

Farnam L. Oakley, New York eity.—This invention consists in the manu-
facture of knitted mittens in flat web with the wrist and hand portion
shaped exactly as demanded, and nicely formed and well fitting thumbs,
conforming as nicely to the shape of the natural hand as these portions of
the gloves which are made by cutting by patterns from skins or cloths, by
widening the web on one or both edges as much beyond the width required
for the wrist and hand a8 needed for the thumb, so that when the web is
folded and sewn up, the thumb springaout from the side of the hand por-
tion a8 it does in the natural hand and in the mittens and glove: cut out by
patterns.

—r

Combined Journal Box and Lubricator for Shafting, Axles, etc.
Joseph R. Morris, Houston, Texas.—Tae invention consists in combining,
with a journal box of peculiar construction, an ofl elevator and a device for
saving, to be used over and over again, ofl which would otherwise escape
and be wasted.
Improved Mortising Machine.

Eugene Hammond, Cumberland, Mc¢.—The invention consists in adjusta-
ble spring spacinggages applied in the recessed side of the carriage of a
mortising machine, to regulate the distance between the mortises ; also in
hinged gages for end-beveled posts; also in combining with the carriasge of
a mortising machine, a gage dog,gage,and stop bar to regulatethe length
of the mortise.

Improved Gate Hinge.

‘Willard G. Franklin, Shelbina, Mo.—This invention has for its object to
furnish improved gate hinges, which shall be so constructed that the gate
may be adjusted to swing level or to incline upward as it swings back, and
which will allow the forward end of the gate to be raised when desired to
allow hogs or other small animals to pass through. It consists in the post
plece having a screw shank, a shoulder plate, and a three hole eye plate, and
the gate piece havingslots and semicircular notches formedin it.

Improved Machine for Paring Horses’ Hoofs.

George W. Schafer, St. Charles, Mo.—This invention relutes to apparatus
for facilitating the paring of horses’ hoofs preparatory to shoeing. A circu-
lar piece of metal two inches in width, forming something more than a
semicircle, has a bar extending from one end to the other. This circular
plate corresponds with the size of the hoof, and {8 placed en the hoof when
uscd. Informing the circle, the plate is made dishing so as to fit the hoof
with the bar passingacross the heel on a p)ane parallel with the bottom of
the hoof. A knife blade with a double edge is fastened to the under side of
the bar by a pivot bolt. The point of this knife reaches over the edge of
the circle. A lever ie attached to the bar by the pivot bolt,und is connected
with the knife by a stud bolt. The knife {8 moved back and forth as the
lever is moved. The edge of the circle forms a guide for paring the hoof,
the edge of the knife being placed a little above the edge of the circle, but
{s sprungdown to the edge of the circle by means of the lever, so that the
portion of the hoof which protrudes will be pared evenwith the edge of the
circle. A handle on the circle, which 18 grasped by the operator.allows hiin
to counteract the force of the lever on the horse’s foot.

Improved Rotary Steam Engine.

John Lucas, Hastings, Minn.—This invention relates to the class of steam
engines known a8 “rotary,” where a crank is dispensed with. The piston
wheel {8 attached to the central driving shaft, and the pistons slide in slots
in the flange of the piston wheel as that whcel revolves, moving longitudf.
nmilly in the wheel, being constructed with slots through which the shaft
passes. Each piston {8 formed of two likec-shaped and equal-sized parts,
which are connected by two right and left hand screw nuts. By turning
these nuts the two parts of the piston can be adjusted to take up the wear
and insure their working steam tight within the cvlinder. A valve, having
the form of a slightly obtuse angle, is pivoted at its apex equidistant
between the induction ports. The end of each of its arms {8 made slightly
convex to allow it to fit snugly against the inner periphery of the cylinder,
and the outer side slightly concave, corresponding or concentric with the
cylinder. The valve being in proper position to receive the impact of steam
admitted by the left hand port, the stcam acting on the )iston projecting
through the wheel on thatside, causes the latter to revolve from left to
right. Shutting off steam at the left hand port and admitticg it at the other
will cause the valve to turn on its pivot and assume the opposite position,
which will effect the reversal of the wheel.

Improved Pruning Shears.

Willlam McCray, Black Oak, Mo.—This invention has for its object to
furnish an improved pruning shears. The cutting edge of the stationary
blade 18 made with a re-entrant angle to receive and detain the limb while
being cut. The edge of the movable blade {8 made with a rounded or
convex edge to shear off the 1imb while detained in the angle. To the
upper end of one handle is attached the end of a bar having the stationary
blade formed upon its forward edge, nearits upper end. Another bar {8 pro
vided, similar in form, except that it has, instead of a b.ade, a curved arm
made in a separate piece. The upper ends of the parallel bars are bolted to
each other. and are kept at the prover distance apart by a washer. The
lower parts of the bars are bolted to each other and are kept at the proper
distance apart by the end of a curved arm. The bars are bolted to each
other at the base of the stationary biade, which bolt also secures the curved
arm to the bars and pivots the movable blade to and between said bars.
The latter blade i8s formed upon the end of the bar, which is curved, and to
its lower end {8 attached the upper end of the handle, the curvature of the
bar bringing the handles into such a relative position that they can be con-
venientlyoperated even when made long. The curved arm passes through
a keeper attached to the side of the bar, and assists in giving firmness and
stcadiness to the shears when in operation. To the side of the curved bar
{s atiaehed a stop, 1n such a position as to prevent the edges of the blades
from coming in contact with and being dulled by the frame work of the
shears.

Improved Coiled Wire Brush.

John B. Christoffel, Willlamsburg, N. Y.—Thisinvention has for its object
to furnish an improved wire brush, the brush of which shall be formed of
coiled wire, and which shall be flexible,80 that it may be readily used in
differect sized tubes. The ln.ventlon consists in an improved coiled wire
brush, formed by the combination of one or more coiled wires with two or
more twisted wires. This construction makes the brush very flexible, the
cofls of the cofled wires inclining freely in either direction, and their outer
sides, pressingagainst the surface of the tubc, clean it quickly and effectively.

Improved Binding for Sewing Machine Covers.

Evelyn F. French, New York city.—The object of this invention is to pre-
vent the breaking or parting at the corners or other places of sewing
machine covers, or similar boxes which are exposed to strain and lfable to
be broken uniess strongly protected ; and it consists in making the lower
molding which embraces the sewing machine cover, or any one er more of
the moldings embracing the same, of narrow venecrs, which are glued
together,and in forming the combined veneer molding thus made in one
single length, and placing it arourd the cover or box, thus preventing the
necessity of interposing additional fastenings or of specially jointing the
plecesat the corners where such boxes are most apt to become {njured.

Improved Spring Bed Bottom.

Elon G.Sherman, Forestville, N. Y.—This invention has for its object to
improve the construction of the spring bed bottom for which letters patent
No. 103,425 were {ssued to Daniel C. Brownsen, May 24, 1870. To the under
side of the end part: of the upper or arched springs arc attached sockets to
receive the ends of the lower shorter springs. The middle parts of the side
springs are secured to bare which are made 8o that their ends may rest upon
cleats attached to the end rafils of a bedstead. The bars are connected by
cross bars, which not only hold the side springsin their proper relative posi-
tions, but also receive and support the ends of the upper springs, should
they be subjected to a heavy weight. The middle parts of the intermediate
lower springs are secured to longitudinal bars. Crossbars, the inaer sides
of which are beveled off, connect the intermediate sections of the bed
bottom with the side sections, and hold them in their proper relative posi-
tion, and at the same iime strengthen the springs. Coiled wire springs are
secured to the side springs, upon the upper ends of which rest the upper
springs, pieces of cloth being interposed between the springs to deaden the
sound.

Improved Corn Crib.

Joseph M. Hughes and Andrew J. Mapes, Independence, Mo.—The object
of thisinvention is to provide means for allowing the corn in the crib to be
self discharging into a trough or troughs for the feeding of stock. Thecorn
crib has a floor which inclines from the ridge in opposite dircctions. This
ridge runs lengthwise of the crib, and the inclination.is sufficient to allow
the ears of corn to slide down by their own gravityinto the troughs.
Troughs are placed on the sides of the crib 8o as to receive ibe ends of the
bottom boards. Adjustuble feed bars are arranged by means of which the
quantity of corn discharged is regulated. These bars slide in angular
grooves in the corner posts of the crib, and may be adjusted so that more or
less corn will slide into the troughs.
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Improved Lubricator for Steam Engiue.

Willlam R. Patterson, Chicago, Ill.—This invention consists of a sheet
metal ofl tank. capable of sustainingthe pressure of the boiler applied to the
steam pipe, and having a connection with it, above and below, with cocks
to allow the steam to pass through it and shut it offat pleasure. Thereisa
1illing cock at the top, a feed cock at the bottom, and a glass gage and wastc
cocks for letting off the steam pressure and condensed steam, all arranged
in such manner that, the stcam being admitted to the oil in the tank and
the feed cock opened at the bottom, the ofl will low into the steam pipe
with the current of steam when the engine {8 running, and be conducted
along with the steam into the engine, but will be preverted from escaping
through the feed cock when the engine stops, because the pressure on the
oil is then equal below to that above. The small passage in the feed cock
through which the ofl passes will be sufiiciently obstructed thereby to pre-
vent the oil from descending by gravitation.

Improved Scrubber.

Israel J. Emory, Jr., Webster, O.—This invention relates to a new scrub-
ber in which platcs of rubber cut into narrow strips are employed to furnish
the requisite rubbing surfaces. These strips are fastened to the head block
by means of metal plates, and furnish excellent rubbing surfaces that will
yleld to all inequalities of the floor or articles to be scrubbed, and can be
used on carpets, oil cloths, etc., without injury thereto.

Improved Luinber Measure.

Frank S. Baldwin, St. Louis, Mo.—The invention consists in the improve-
ment of lumber measures. A small circular sheet metal casc is made with
a reel inside of it on the axis, with a tape measure coiled on its face. A
cofled spring is arranged upon one side for winding up the tape measure,
and a disk on the other side for transmitting its motion to recording dials,
when the tape 18 pulled out and stretched along the piece to be measured.
This disk has ratchet teeth in the periphery, and is engagcd by a spring
pawl on the whirl, which runs back on the disk when the spring winds up
the tape, and engages and turns it when the tape 18 pulled out. A conc of
differential gears is attached to this disk for transmitting the motion to the
recording d‘als, of which there are four sets. These differential wheels are
graduated to actuate the recording t:ain correctly for several different
lengths of lumber—say the smallest one will be of the right size for turning
the recording dials so as to indicate correctly the measure of lumber of ten
feet in length, the next one similarly for twelve feet lumber, and so on. It
18 only necessary to turn a thumb plece,and shift it in a slot properly for
engaging any particular slot with the pin for changiug the connection of
the train of recording disks, to set tae machine for the length of the
lumber to be measured. The transmitting gears may be changed from one
recording train to another; and suitable mechanism is provided inorder to
prevent the trains from being disturbed orchanged when this shifting takes
place.

Improved Portable Stock Fecder.

Joseph M. Spencer, La Plata, Mo.—The object of this invcention is to sup-
ply a combined corn crib,hay rack,trough,and hog pen, constructed in n
cheap manner, capable of feeding stock ically and of being easily
taken to pleces and removed from one farm or part of a farm to another.
The invention consists of a roofed corn crib with the hog pen in the lower
part. At convenient hight is placed the feeding trough extending around
the crib andadmitting a large number of animals to fced at the same time
Above the trough, bolted to the crib and also extending around it, {8 the
hay rack, of the same hight as and corresponding in shape to thst of the
corn crib. The wholestructuremay beconstructedeitherentirely of weod,
or of wood and iron or other material, and may, by placing it on scantlings
bc easily transported.

Improved Machine for Gumming Saws.

Karl Weinberger, Milwaukec, Wis.—Th!s invencion {8 an improvement in
saw gummers of the class in which an emery wheel {s mounted on an arbor
having its bearings in a pivoted frame, oscillating in a vertical plane to
carry said wheel alternatcly into and out of engagement with the tecth of
the saw, which 18 arranged horizontally, and secured to its support by suft-
able means or devices. The improvement rclates specifically to a curved
stationary arm and sliding adjustable stops thereon for lfiniting the throw
or movement of the vibrating frame.

Improved Automatic Fan.

Philip H. Reichhardt and Morriss Schnapp, Branswick, Mo.—The invent -
ors employ a chronometer mechanism for driving one or more swinging
fans for gencrating air currents, driving away insects and the like in warm
weather, using a pendulum instesd of the hair spring for regulating the
motion, and attaching a swingingarm to the shaft, which works ¢*he pendu-
lum for obtaining the vibratory motion for the fans.

Improved Dress Facing.

‘William H. Gallup, Troy, N. Y.—This invention conetists of a new article
of trimming for facing, stiffening, and protecting the bottoms of the skirts
of ladies’ dresses, which {8 composed of a strip of starched, gummed, or
otherwise stiftened muslin of thecharacter of wigan, say four inches,more
or lcss. wide, of the same or sny equivalent material further stiffened by
fluting sewed on one edge. It {8 made in twelvc yard pieces, and put up for
market in the ordinary way of putting up goods of this class.

Improved Medical Compound or Liniment.

Joseph Benda, Yatton, Iowa.—The object of this invention {8 to furnish
an improved liniment for internal and external discases, such as rheuina-
tism, colic, diarrhaes, headache, etc., to be used either by rubbing the parts
lightly with it or by mixing it with water. The liniment consists of ofl of
sassafras, oil of hemlock, spiri 8 of turpentine, tincture of Cayenne pep-
per, tincture of catechu, guaiac, tincture of opium, tincture of myrrh, ofl
of origanum, wintergreen, gum camphor, chloroform, and oil of cedar.
This compound {s dissolved in alcohol, forming a light reddish liquid.

Improved Medical Compound for Treating Rheumatism, etc.

Gideon Lucy, Mobile, Ala.—This invention consists in a compound to be
used as a medicine for the cure of rheumatism, neuralgia, and similar ner-
vous diseases, and for benefitting the human system generally. The medi-
cine inone form is composed of a tincture or extract containing the root
of the lint plant, combined with diluted alcohol. The root of this plant
may be macerated or reduced toa pulp, or be concentrated by boiling, and
combined with any other material to form a sirup or for making pills for
medicinal purposes.

Improved Lubricator.

‘William Morris, Dayton, Ohio.—This invention consists of a hollow stop
cock in the passage fromthe ofl chamber tuv the steam chest, into which a
quantity of oil is recelved when the cock {s turned so as to shut the passage
to the steam chest or pipe and open the passage from the ofl chamber. The
ofl {8 discharged by steam pressure when the ccck is turned toopen the
passage to the steam chest, snd shut the passage to the ofl chamber. The
steam for expelling the ofl from the cock is admitted to it by a small pipe
connecting it with the steam pipe so that a current will passthrough the
cock and back into the steam pipe or into the steam chest, according to
which the lubricatoris attached, and carry the oil in the hollow plug along
with {t.

Improved Balanced Slide Valve.

Abraham O. Frick, Waynesboro, Pa.—This invention {8 an{mprovement
in the class of hollow slide valves provided with flexible diaphragms or
packing rings; and it consists in the arrangement of a flexible corrugated
ringin connection with a valve formed of two parts, one sliding vertically
within the other. This mode ot packing the two cylinders affords an ab-
solutely steam tight joint, with little or no friction, and is alike applicublc
to cylinders orsquare or otk er shaped forms which 1t may sometimes Le
desirable to substitutctorthem.

Improved Doublet Stone.

Simon Bruhl, New York city.—The object of this invcntion is to furnish
a doublet stone which not only avoids some of the disadvantages of the
former doublets, consisting in a lack of brilllancy and an casy injuring of
the edges, but combines a1vantages which have hithertonot becn produced
and by which the applicationof “duublets” to jewelry can be great)y ex-
tended, the brilliancy and transparency of the stones increased, and such
jewelry manufactured ut chearerrates. This object is accomplished by add-
ing to the form of doublet stones now in use one or more stepsor rows of
facets to the upper part or* front ” of the stones, and by making the up-
permost part cr step only of genuine stone, and the rest of paste.
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The Charge.for Insertion under this head 18 81 a Line.

Explosive Bullets. J. P. Moore’s Sons,
204 Broadway,New yvork.

ImlProved Wood Handle Ratchets, 18 in., $5.
G. E. Parker M't'g, 117 & 119 Mulberry st., Newark, N.J.

Lyman’s Gear Chart, 50cts. E. Lyman, C.E.
New Haven, Conn.

Wanted—An Experienced Turbine Water
‘Wheel Salesman. Address Herrman & Herchelrode Man-
ufacturing Company, Dayton, Ohfo.

Dickinson’s Patent Shaped Diamond Carbon
Points and adjustable holder for working Stone dress-
ing, Emery Wheels, Grindstones,&c., 64 Nassau St.,N.Y.

For Solid Emery Wheels and Machinery,
send to the Union Stone Co., Boston, Mass.,for circular.

Wood Bending Machines Wanted—For mak-
ing small round Boxes, 3 inches diameter and upwards.
Send Circular, prices, &c., to Burnet & Co., 614 Cottage
Grove Avenue, Chicago, Ill.

Boiler and Engine, with img oved Tile Ma-
chine attached, for sale. AddressW.M.Bell.Smyrns,Del-

Wanted a Machine that will grind Bones by
Steam. Send Circular to Box 107, Smyrna, Del.

Boilers, 2 to 50 H.P., upright, horizontal,
tubular, flue, locomotive and cylinder, for sale at low
prices by Henry M. Collum, Long Island City, L. L.

Buy Wood and Iron Working Machinery
of Gear, Boston, Mass.

For Sale Low—A Sash and Blind Factory,
with modern machinery all in good working order, on
Raflroad, west of Albany. The whole or a part interest
at a great bargain to a suitable party with means. Write,
with address and amount of capital, to R. McHarg, 77
Cedar Street. New York.

Wanted—Maschinery for making Lead Pipe.
Address Box 781, Pittsburgh, Pa.

II. Moore, Manufacturer of Broughton’s
celebrated Oflers, Lubricators, Faucets, &c.,has removed
to 48 Centre Street, New York.

Buy Engine Lathes and Bolt Cutters of
Gear, Boston, Mass.

Keyway Gauge, Donaldson’s patent. The
bestandlatestinvention of its kind. See advertisement
on another page.

Machinist Wanted—A Practical, Ingenious,
Industrious Man, to take charge of a light Manufacturing
Machine Shop and Foundry near St. Louis. The right
man could buy an interest in the business, if desired.
Apply, stating ability, wagcs, &c., Box 36, Belleville, 111.

State and County Rights for Duryea’s pat-
ent Refrigerator, the best in the world ; or willexchange
for Real Estate.” Apply at 693 Seventh avenue,

Manufacturers of Wagon Machinery and
‘Wagon Material, send circulars to Union M't’g Co., Rock
Falls, Whiteside Co., Illinois.

Sure cure for Slipping Belts—Sutton’s pat-
ent Pulley Cover {8 warranted to do double the work
before the belt willslip. Circularsfree. John W. Sutton,
95 Liberty Street, Room 2, New York.

Patent for Sale at a great inducement. Ap-
ply, for particulars, to Patentee of ‘ Advertising Lan-
tern,” S.Kuh, Jefferson, Iowa.

Nat’l M’f’g Co.,11 Dey St.,N.Y.,manufacture
& sell novelties & utilities. Ag’ts wanted.Cataloguefree.

Jennings’ Steam Clothes Washer. Rights for
sale. Best out. Samples $6. Nat'l M’fg Co.,11 Dey St.,N.Y.

Portable Steam Engines for Plantation-
Mining, Mill work, &c. Circular Saw Mills complete for
business. First class work. Simple, Strong, Guaranteed.
Best Terms. Address the Old Rellable John Cooper En-
gine Mfg. Co.,Mt. Vernon, O.

Patent Chemical Metallic Paint—All shades,
ground in oil, and all mixed ready for use. Putup in
cans, barrels and half barrels. Price50c., $1and $1.50 per
gal. Send for card of colers. N. Y. City Ofl Co., Sole
Agents, 116 Maiden Lane,New York.

Patent Right for Sale, the whole or by States.
The Anti-Lamina for cleaning Steam Boflers. J. J.
Allen, Philadelphia, Pa.

Wanted—A thorough machinist, fully capa-
ble in every respect to act as Foreman in a Manufac-
turing Establishment, who {8 willing to invest some mo-
ney in one of the best paying inventions of the times ;
the object being to have an interested person in charge.
Address, with particulars and references, Manufacturer,
Box 525, Middletown, Conn.

Cabinet Makers’ Machinery. T.R.Bailey&Vail.

Abbe’s Bolt Heading Machines, latest and
best. For cuts, prices and terms, address S. C. Forsaith
& Co., Manchester, N. H.

The Ellis Vapor Engines,with late improve-
ments, manufactured by Haskins Machine Company,
Fitchburg, Mass.

Forthebest and cheapest small portable En-
gloe 1u market,address PeterWalrath, Chittenango,N.Y.

Steam Boilerand Pipe Covering—Economy,
Safety, and Durability. Saves from ten to twenty per
eent. Chalmers Spence Company, foot East 9th St., New
York—1202 N. 2d St., St. Louis, Mo.

For Circular Saw Mills, with friction feed
works, and Stationary Engines, address Wm. P. Duncan,
Bellefonte, Pa.

Shortt’s Patent Couplings, Pulleys, Hang-
ers and Shafting a Specialty. Orders promptly filled.
Circulars free. Address Shortt Mf'g Co., Carthage, N.Y.

New England Band Saw Machines, cheapest
and best, ouly $187. For descriptive cuts, address 8. C.
Forsaith & Co., Manchester, N.H.

Grain, Paint, Ink, Spice and Dru,
Ross Bro's, 85 First Street, Williamsburgh, N. Y.

Drawings,Models,Machines—All kinds made
to order. Towle & Unger Mf’g Co.,30 Cortlandt St., N.Y.
Key Seat Cutting Machine.T.R.Bailey & Vail.

Cheap Wood-Working Machinery. Address
M. B. Cochran & Co., Pittsburgh, Pa.

Wood workmen—Ask your Bookseller for
Richards’ Operator’s Hand Book of Wood Machinery.
65 cuts. Only $1.50.

Plow Shares, Mold Boards,Cultivator Teeth,
&c., cast to order, by Pittsburgh Steel Casting Co.,
Pittsburgh, Pa., of steel which carn be workedsameas
wroughtsteel. All work warranted.

Peck’s Patent Drop Press. For circulars,
address Milo, Peck & Co., New Haven, Conn.

Royalty — Manufacturers and Inventors,
have your Machinery, &c., made in the west for western
use. Extrainducements offered by Doty Manufacturing
Company, Janesville, Wis.

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

Buy First & Pryibil’'s Bandsaw machines,
which are more used than any other in the country.
Also, Shafting and Pulleys a specialty. 467 W. 4Uth St.,
New York City.

Mills.

Scientific
Stave & Shingle Machinery. T.R.Bailey &Vail.

Ccvering for Boilers and Pipes. The most
economical and durablearticle in use. Took first prize
at American Institute Fair. Van Tuyl Manufacturing
Company, 528 Water Street, New York.

The Best Smutter and Separator Combined
n America. Address M. Deal & Co., Bucyrus, Ohfo.

Damper Re%;llators and Gage Cocks—For
the best, address Murrill & Keizer, Baltimore, Md.

The Berryman Heater and Regulator for
Steam Boilers—No one using Steam Boflers can afiord to
be without them. I.B. Davis & Co.

Tree Pruners and Saw Mill Tools, improve-
ments. Send for circulars. G.A.Prescott,Sandy Hill, N.Y.

Brown’s Coalyard Quarry & Contractors’ AP-
paratus forhoistingandconveyingmaterial byironcable,
W.D. Andrews & Bro. 414 Wuterst.N. Y.

Gauges, for Locomotives, Steam, Vacuum,
Afr, and Testing purposes—Time and Automatic Re-
cording Gauges—Engine Counters,Rate Gauges,and Test
Pumps. Allkinds fine brass workdone by The Recording
Steam Gauge Company, 91 Liberty Street, New York,

Tool Chests, with best tools only. Send for
circular. J. T. Pratt & Co., 53 Fulton St., New York.

For Sale Cheap—Six Horse Power Portable
Engine, mounted on truck, good as new ; been used only
two months. Address N. Abbott, Mansfield, Oh{o.

Five different sizes of Gatling Guns are now
manufactured at Colt's Armory, Hartford, Conn. The
larger sizes have a range of over two miles. These arms
are indispensable in modern warfare.

40 different Bandsaw machines, 60 turnin
and improved oval lathes, shaping, carving and mould-
ing machinery, for sale by First & Pryibil, 461 W. 40th
St. New York City.

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

Gauge Lathe for Cabinetand all kinds of han-
dles. Shaping Machine for Woodworking. T. R. Balley
& Vall, Lockport, N. Y.

Shafting and Pulleys a specialty. Small or-
ders filled on as good terms as large. D. Frisbie & Co.,
New Haven, Conn.

All Fruit-can Tools,Ferracute,Bridgeton,N.J.
The Berryman Manuf. Co. make a specialt

of the economy and safety in working Steam Boflers. I.
B.Davis & Co., Hartford, Conn.
Mining, Wrecking, Pump!
Irrigating hinery, for sale or rent.
Andrew’s Patent, inside page.
Hydraulic Presses and Jacks, new and sec-
ond hand. E.Lyon, 470 Grand Street, New York.
Machinists—Price List of small Tools free ;
Gear Wheels for Models, Price List free; Chucks and
Drills, Price List free. Goodnow & Wightman, 28 Corn-
hill, Boston, Mass.
The Berryman Steam Trap excels all others.
The best 18 always the cheapest. Address I. B. Davis &
Co., Hartford, Conn.

&, e, or
e advertisement,

Absolutely the best protection st Fire
—Babcock Extinguisher. ¥. W. Farwell, Becretary, 407
Broadway, New York.

For 8Solid Wrought-iron Beams, etc., see ad-
vertisement. Address Union Lion Mills, Pittsburgh,P’s.,
forlithograph,etc.

‘Williamson’s Road Steamerand Steam Plow,
with rubber Tires.Address D. D. Willlamson, 82 Broad-
way, N. Y., or Box 1809,

Parties desiring Steam Machinery for quar-
rying stone, address Steam Stone Cutter Co.Rutland,Vt.

Hand Fire Engines, Price $300 to $2,000.
Also, over 800 different Style Pumps for Tanners, Paper
Mills, and Fire Purposes.’ Address Rumsey & Co., Sen-
eca Falls, N. Y. U. 8 A.

Boring Machine for Pulleys—no limit to
capacity. T.R.Balley & Vall, Lockport, N. Y.

umerican,

COPYRIGHTS.

The copyright law of the United States offers a variety
of privileges of considerable value for business purposes.

The 86th section of the patent laws of 1870 provides
that any citizen of the United States, orany person resi-
dent therein, who may be the author, inventor or de-
signer, or proprietor of any book, map, chart, dramatic
or musical composition, engraving, cut, print, photo-
graph, or negative thereof, or of a painting,drawing,
chromo, statue, statuary, or of models and designs in-
tended to be perfected as works of the fine arts, may
obtain copyrights, which shall secure the exclusive priv-
flege of printing, reprinting, publishing, completing,
copying, executing, inishing and vending the same.

The copyright {8 in fact a patent, although not appli-
cable to machinery. A copyright lasts for 28 years, at
the end of which time it may berenewed for 14 years
longer, by the author, inventor or designer, or, if de-
ceased, by his wife or children. In applying for a copy-
right, no sworn papers are required, and no signatures;
in fact, no forms or ceremonties are involved, nor tedious
official delays. Parties who do not wish to attend to the
matter themselves may for five dollars have the copy-
right promptly procured for them by the undersigned.

There is noform of protection that {8 more easily ob-
tained, or which gives better satisfaction so far as it ex-
tendsthan the copyright, and the simplicity ana excel-
lent practical working of the law ought to afford useful
instruction to those who constantly aim to add complex-
ity to our mechanical patent laws.

Under the copyright law, it 18 to be observed that de-
signs for ornamental objects or configuraiions, prints,
engravings, cuts, pictures,cards,and pamphletsof every
kind may be secured. Almost every business concern
finds it necessary to produce some peculiar work of this
kind, large or small. Thus if a man makes a new draw-
ing of his bullding, his machine shop, interfor of office,
view of the town showing his works, or any new and
pictorial form for border, or design to be used upon
goods, circulars, or other purposes, he may, by simply
seeuring a copyright, prevent others from imitating the
same. Itis obvious that the uses of the copyright are
very extensive.

But it should be remembered that the copyright must
be applied for defore the work 18 publicly introduced, or,
in other words, before it is published. A validcopyright
cannot be had for a work that has been issued to the
public prior to application for the copyright. Nor can a
valid copyright be obtained for a mere trademark, word,
or name.

Further information in regard to obtaining copyrights
may be had gratis by addressing Messrs. Munn & Co., 37
Park Row, Solicitors of Patents and Publishers of the
SOIENTIFIC AMERIOAN.

H.C. T. will find the Procees of tinning
cast fron described on pp. 212, vol. 26, and 128, vol. 28.—
R.B.P.willfind the laying off of carriage wheels and
axles discussed at length on p. 189, vol. 28.—E. McG. will
find a rule for proportioning screw cutting gear wheels
on p.154, vol. 25.—H. C. L. should refer to p. 75 of our
current volume for a recipe for paste that willadhere to
bright tin.

P. says: In your issue of May 3, M. H. B.
asks this question: Does the top of a drive wheel on a
locomotive turn or run faster than the bottom when ft
is runningontherail? Youanswer: Yes. Willyoube
kind enough to explain why? Answer : Every point in
the wheel describes a curve called the cycloid, roughly
represented here, A, a, a, B, b, b. Each point in the

in imitation of mahogany.

D. B. asks for the best mode of making
spiral springs 5 inches long, from No. 8 steel wire; also
for the best mode of tempering them ?

J.J. G.says: Seeing an answer in the Sci-
ent{fic American regarding a standing point in the cir-
cumference of a wagon wheel in motion, I would like to
know (1) if the center ot a shaft revolving is also a
standing point; and (2) what part of the wagon wheel
18 the fulcrum, and if the spokes of a wagon wheel are
levers?

W. F. R.says: I was surprised to read the
following in your journal for May 17: *“ Newton’s expla-
nation of the movements of the solar system is proba.
blycorrect in theory,but it {s deficient in one important
particular: it fails to account for the motive power. The
attraction of gravitation we all understand; but whsat
i8 the counteracting force? An original impulse willnot
answer, for a transient force cannot successfully con-
tend with a constant force of anything like equal in-
tensity.” Itseems to me thata theory which fafls toac-
count for the essential condition in a problem must be
ruled out as a theory. Your correspondent suggests
magnetic attraction as affording the best solution of the
problem of the movements of the heavenly bodies. His
theory, ifI understand this writer, equally fafls in satis-
fying an essential condition of the problem: * An equa-
torial current of magnetism,” he writes, ‘“sweeping
round the sun from west to east in the plane of the eclip-
tic, with immense velocity, would account for the mo-
tion of the planets ia their orbits, and of the sun on its
ax{s.” Whatgave the original impulse to such equato-
rialcurrent? and how is its velocity maintained ?

W. 8. B.asks: What is the best modus op-
erandt for recovering diamonds frem the debris of a fire,
the settings having been melted and run into nuggets?
The plan I pursued was first to run the debris through
suitable screens, first through a coarse one to get out
the large stuff, and then through a fineone to get out the
dust; I then use & large tub of water and wash the
dedrisin a fine sieve about a foot in diameter. After
shakinga little in the water, I sink the eieve and float
off the burnt wood or any other matter that will float;
leaving the balance, in the shape of gravel and pieces of
plaster, perfectly clean. I have no trouble in finding
the smallest pieces of gold, as that metal will lay solid
in the bottom of the sieve when held at an angle and
shaken in the water; the balance rolls to the lowest part
of the sieve. Ihave found some garnets with half the
setting burnt off and the stones unaffected at all. Some
people say that diamonds turn black by being in fire,and
Fowne's Elemmentary Chemistrysays that the diamond is
infusible and unalterable by a very intense heat, provid-
ed air be excluded. If they are unalterable, can thev
turn black?
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wheel, when in contact with the rail, as at A, must, un-
less the wheel slips, be at rest. Each point when farth-
est from the rafl,as at B,moves with double the speed of
the center C, which has the regular velocity of the loco-
motive.

C. B. 0. asks how to dissolve mercury from
gold coin, which had been put into mercury for experi-
mental purposes. Answer: The mercury can be vola-
tilized and expelled by heating the coin suficiently.

E.S. sags : Thave three boilers in my charge,
two Cornishand one return flue. The Cornish are 24
years old, and are to be taken out this summer and oth-
ers put in their places. I would like to know what kind
of boller you would recommend, leaving the sectional
bollers out of the question. I would prefer the Cornish
to the return flue. How does the return tubular bofler
compare with the Cornish on the points of steaming,
safety,economy, attention,and expense? Can the Corn-
ish be surpassed in any of these particulars? Answer:
The choice of a bofler {8 determined by special circum-
stances, which vary in each individual case. Withcheap
fuel and cheap laber,the plain cylindrical boflers may be
used. If the wateris very bad, the cylinder or a flue
bofler must be used, as it can be more readily cleaned
than tubular boilers. The Cornish bofler is an excellent
boiler where slow draft and moderate pressures are
allowable. For high steam and quick draft it is not
suitable. With clean water,high steam, a good draft,
and with fuel at a high price, we should advise tubular
bollers, as better than any of the other standard styles.
‘We cannot say what style would suit the case here given
but were we told something of the nature of fuel and
attendance, we could readily say what we would do.

0. 8. asks: Can you tell me why the air is
warmer in a icehouse on top of ice than it {8 outside in
the shade? Ihave a frame ice house, with two feet air
chamber all around, and walls lined with saw dusté
inches thick on each side. It is 30 feet high, with 6 foot
loft; there are two 6x8 doors in loft,one in each end. The
loft is tight, and I try to keep the house as nearair tight
as possible. Ileave the loft doors open very often, 8o
as to take off the heat that comes through the roof; the
thermometer stands from 68° to 78° {n the house on top
of theice. Is this warmer than it should be, and does
the heat affect the ice beneath 12 or 18 inches of saw
dust? Is it the best plan to keep the house closed, or
let the air circulate over theice? Answer: Cold air al-
ways remains as a lower stratum and warm air upper-
most. Heat passes through the roof more readily than
the cold is transmitted through the thick layer of saw-
dust, and the air 18 thus warmed above the latter as air
18 warmer in any garret or attic when the sun’s rays fall
on the roof. The cooler the air i8 kept, the less the loss
of ice, but we presume that the sawdust i8 an eftective
protection.
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R. L. L. asks: Can you explain the trouble
withmy pump? It 18 a combined lifting and supply
pump ; the plunger (No. 8) {8 solid 8 inch iron, which
moves up and down in the pump stock, packed with
hemp or cotton packing. I lift water 22 feet. Nos.5,6
and 7 are check valves to keep back the water in the
boller. My pump has fafled to lift, although it has more
than sufficient capacity: and I have frequently had to
open the air cock (No. 8) to step the action of the pump.
Today my pump failed entirely, and when I took off the
cap of valve (No. 2) I found the valve stem so tight that
Ihad touse force to extricate it; and when I removed
it, the airrvshed in with a great noise. I put on a valve
(No. 1) some time ago at bottom of pipe in cistern to
hold up the column of water, thinking the lift was too
great. Sometimes {t throws for a few strokes, ceases

CISTERN

for a time and then commences again, and 8o on. I can
find no leak between the pump and the cistern. Answer:
Take out valve on suction side, turn off a sixteenth of
an inch from its stem, or bore out its guide the same
amount, or cut a spline efther on stem or inside guide,
tolet air past {t; repack plunger; see that check valves
on the other side are all right. If trouble still occurs,
the pump must be set lower. The lift {8 rather more
than should be generally given. A plunger pump can
force to any ordinary hight or against any usual pres-
sure, but no pump {8 likely to work well with such a
lift after it gets a little worn.

E.P.asks: 1. What is hydrochlorate of
aniline? 2. What is bichloride of copper? 3. What mor-
daits are used for aniline colors? 4. Are aniline and
carbolic acid the same? Answers: 1. Hydrochlorate of
aniline 18 produced by the action of hydrochloricacid on
aniline oil, and crystallizes in needles which may be sub-
limed without decomposition. 2. Bichloride of copper
18 prepared by dissolving the oxide of copper in hydro-
chloricacid, and forms green needle-shaped crystals. 8.
Albumen {is usually used for mordanting cotton ; silk
and wool require no mordants to take the aniline colors.
4. Aniline i8 entirely different from carbolic acid {n com-
position, odor and properties, although dyes may be pre-
paredfrom both. The former Las the chemical compo-
sition represented by the formula C,H,N or C,H (NH,)
and hence {8 sometimes styled phenylamin. Carbolic
acid has the composition C4H,0 or C,H(HO), called also
hydrate of phenyl.

R. H. A.says: A difference of opinion exists
as to the location of the point delivering the average
powerfrom a lever or wheel, the pressure and the speed
beingthe elements. Assume a hydrostaticorsteam pres-
sure against a surface represented by a lever: clearly
the average would be in the center of space. Then if
motion were given from the fulcrum, the speed neces.
sarily increasing towards the free end, the same pres-
sure, continuing, would seem to relocate the point of
power. What do you say? Answer: At the middle
point, if we se¢ the point of the problem.

L.H. & Co., say: We are manufacturing
car wheels and axlesfor coal minesin ourvicinity. For
the wheels, we select the closest iron, mostly scrap; in
fact, we make them as hard as we can, and bore them.
‘We bore the wheels to a gage and turn the axles to fit,
8o that there is no more playthan is necessary for the
wheel to work freely. Some of ourcustomers think that
the wheels and axles are not as durable as they should
be, but that if the axles were forged and not turned,
they would last much longer. One firm tried this and
complain that,because a wheel working on such an axle
lasts but one year (constant use night and day) that the
wheels aremade of poor iron for the business, and that
the wholefault liesin the wheel; and they will nct be
convinced, thata turned axle would be better,without re-
ferring to you. Do you think that a chilled hole is pre-
ferable to a drilled one in such wheels? And is there
any iron better for these wheels (unless it is Salisbury
orotherregular car wheel iron) than close hard scrap ?
Answer: The best wheels are made of selected new iron.
Scrap may make good, bad,or indifferent wheels,accord-
ing to itsoriginal quality. Mixed scrap is likely to give
a very close grained iron, and, if it chills well, willprob-
ably make a durable wheel. A wheel should run 45,000
or 50,000 miles before giving way. We should suppose
that the wheel referred to was of excellent quality
if it kept at work night and day fora year. The average
life of & wheel under ordinary circumstances 18 three
years. We presume that the actual running time s not
a fifth, perhaps not an eighth, of this. We should not
chill the hole, but should drill {t.

I. B. asks: In vertical tubular boilers,what
is the proper proportion of grate surface for square foot
of heating surface ; and what {8 the proper area of tube
per square foot of heating surface and grate surface?
What are similar figures for double return tubular,port-
able or fire box boflers? What difference is there be-
tween bituminous and anthracite coals? Answer: The
greater the proportion of heating to grate surface, the
more economical is the bofler, usually. The best pro-
portion,all things considered, fora tubularbofler, is not
farfrom 30 feet of heating surface to the square foot of
grate. Make the cross area through tubes about one
eighththegratesurface. Bituminous coalcontainsgas-
eousand bituminous constituents, while anthracite i8
nearly pure carbon and earthy matter. A rich bitumin-
ous coal contains 60 or 70 per cent carbon, 10 or 15 per
cent gas, and the remainder {s ash. Good anthracite
contains 90 per cent carbon, and 10 per cent ash.

H. H. J. says: Will you please tell me how
the water is elevated by the engine at the Ridgewood
waterworks? Is it by a chain pump, water snall, or
other means? What is the common method of elevat-
ing water? Will a pump of large dimensions work?
All the pumps that I have seen were common well
pumps having about 8 inches bore. Would a pump of
12 or 15 inches bore work just as well? Answer: Pumps
are almost invariably used for raising water. In supply
ing towns they are invariably used. As a rule, the larger
the pump, the more perfect its operation.

H. B. says: I have some gold and silver
solutions, wkich have been mixed throughmistake ; how
can I separate them? Answer: Take asolutionof com-
mon salt andadd it drop by drop as long as any white
precipitate falls. Filter off this precipitate, which is
chlorate of silver, and the gold willremain in the solu-
tion. To get the silver out of the precipitate,dryit and
fuse it with an equal weight of carbonate of soda mixed

with one tenth fts weight of saltpeter.
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J.T. asks : What is the exact amount each
of common burning gas and air requisite to make an ex-
plosion, when ignited, and what would be the force of
such an explosion per cubic inch? Answer: Ten volumes
of air and one of gas will explode when ignited, and ex-
ert a pressure of 210 1bs. to the square inch. Two vol-
umes of pure oxygen and one of marsh gas will explode
and produce a pressure of 555 1bs. to the square inch.

A.S.T. says: 1. Please tell me the compo-
sition of the clay of which sculptors make their models.
If it s notclay, whatis it? 2. Did the sewing machine
companies get Congress to extend their patent? An.
swer: Sculptor’s clay 18 composed of silicate of alumi-
na chiefly. Almost any fine clay becomes plastic when
mofist, and the model must be kept wet until completed,
when a plaster cast 18 made from it. Perhaps it is the
plaster cast that A. S. T. refers to, for it {8 accordingto
this model that the marble is cut, as the claymodel can-
not be preserved long. 2. The sewing machine patent
has not been extended by Congress.

J. R. asks what is the best method of water-
proofing canvas to be used in building a light boat?
Should it be applied before or after stretching the cloth ?
Answer: For waterproofing canvas for tents H. Kuhr
passes the material through sulphate of alumina (1 part
concentrated alum cake in 10 of water) then through
resinous soap and water, afterwards drying and smooth-
ing it. The soap bath is kept hot. See also SCIENTIFIC
AMERICAN, pp. 12 and 170, vol. 25. For waterproofinga
boat, linseed ofl 18 boiled until viscid (for 4 or 5 hours)
then burned 5minutes, and either applied hot, or, if al-
lowed to cool, 18 dissolved in benzine. This is, of course,
applied after stretching.

W. R. K. asks how many cubic feet of pure
hydrogen gas are required to raise 75 1bs. weight? How
many cubic feet of common {lluminating gas are required
to raise the same weight ? Answer: Since 100 cubic
inches of hydrogen weigh 2'14 grains and air weighs 14-4
times as much, or 3-08 grains, 100 cubicinches of hydro-
gen will support or float about 286 grains. From these
data, it will require, theoretically,about 1,000 cubic feet
to sustain a weight of 75 1bs. Illuminating gas yaries in
specific gravity from C-65 te 0°34; and hence, from 15,000
to near 30,000 feet are required to do the work of 1,000
cubic feet of hydrogen ; nevertheless, street gas is gen-
erally considered to be the cheapest of the two.

B. says: I'read in the SCIENTIFIC AMERI-
COAN that india rubber varnish could be made by dissolv-
ing the rubber in bisulphide of carbon or sulphuric ether.
I procured some sulphuric ether and put some rubber in
it; 1t has been there several weeks, and 100ks just as it
did when put in. Answer: Perhaps you did not employ
crude unvulcanized caoutchouc, and hence 1ts apparent
insolubility.

A. says: In your paper of March 1, 1873,
younotice two cases of spontaneous combustion inpfles
of coal. Isthereany danger in piling 8 or 10 tuns of
coal in a cellar, in July or August, there to remain for
the coming winter’s use? The difference in the price of
coal between summer and winter 18 an item worth
saving; but if there is danger, we had better pay the
winter price. Answer: No danger. Put in your coal.
You need not fear spontaneous combustion in a coal
heap if no organic substances or pyrites is present in the
coal bin; there {8 more to fear from rags used in clean-
ing lamps and rubbing up your sewing machine.

S. asks for a recipe for making a solution
to take the ink out of paper without injury to the paper.
Answer: Employ dilute oxalic acid or some Labarraque’s
solution.

F. P. C. asks for the most approved and
simplest way of testing adulterated mixtures of white
lead. 80 as to tell the per eent of zinc and sulphate of
baryta. "Answer: White lead when pure 18 perfectly
soluble in dilute nitric acid. If sulphate of barium f{s
present, it remains undissolved in nitric acid, and may
be filtered out, washed, ignited and weighed. SulpLate
of lead and gypsum, are also nearly insoluble in nitric
acid. The lead can also be determined in the nitricacid

luti by precipitating with dilute sulphuric acid,
filtering, washing, drying and weighing: 1,000 parts of
sulphate of lead correspond to 736 parts oxide of lead
(PbO) or 881 parts of pure carbonate of lead. Or, we
may say that 8,315 parts of PbO correspond to 3,875 parts
of pure white lead, as represented by the formula 2(PbO,
C03%)+4-PbO, HO.

H. M. L. J. says: To test §old, I use muri-
atic acid,but I am often fooled with heavily plated brass.
Do you know of anything that will detect brass or any
low metal under a heavy coat of gold? Answer: In
buying gold rings, etc., which have no settings, the spe-
cific gravity will serve to distinguish brass, no matter
how heavily plated, from gold. Suspend the ring by a
horse hair from the end of your balance and weigh it;
then arrange a glass of water in such a manner that the
ring will hang in it without touching the sides orbottom
and weigh again. Divide the weight inair by the loss of
weight in water. Thus, if a piece of jewelry weigh 193
grains in air and 183 grains in water, 10 grains will be the
loss of weight in water, and we have for its specific gra vity
198-+10=198, which is the specific gravity of pure gold.
If, however, it were pure silver, we should have 198—173=
20, and 198+20=9'6. For copper we have about 9, and for
zinc only 7.

E. H.G.says: I have asmall cylinder engine,
1Xx8 inch stroke. How large a bofler will it take ? Had I

better have it of copper or iron? How many pounds of
steam ought it to take to run it? Answer: See re-
ply to T.P. B. on page 283 of our current volume.

M. J. F. asks: How is sodium amalgam pre-
pared? Answer: Rub together 30 parts, by weight, of
dry metallic mercury and 1 part metallic sodium. The
mercury is placed in a mortar and the sodium added in
pieces not larger than a pea. The reaction 1s so violent
that the hands and face should be protected by covering
the mortar with a plece of pasteboard, through which
the handle of the pestle projects.

J. L. P, says: I took some roll sulphur and
placed it in a small glass retort, to make sviphurous gas.
The small glass tubing, connecting the retort with the
receiver, became choked uo with thick sulphur in such
quantity that the tubing could not bé used. It ap-
pearedas if the vapors of the sulphur condensed in the
tubes, thereby rendering them useless. After the op-
eration, I could not remove the sulphur from the retort,
as it adhered firmly to the sides and bottom to such an
extent that I broke the retort in endeavoring to remove
it. Can you give me a remedy? Answer: To make sul-
phurous acid gas, you should take copper turnings and
sulphuric acid, and apply heat to theretort. Yeusimply
distilled the sulphur. You ean remove such a deposit
by heating.

S. A. B. asks: Will a horseshoe magnet,if
perfectly magnetized, retain its powerif thekeeperdoes
not touch {t, but revolves very rapidly as closely to the
magnet as possible without friction? Answer: We be-
lieve that an artificial steel or cast iron magnet under

these circumstances would gradually lose its power.
Professor Plympton, of the Cooper Institute, New York
city, has had a large steel magnet induction machine
for a long time ; and no doubt will give you a positive
answer to the question of diminution.

J. J. P.says: 1 havelately built a telegraph
line along a distance of about 200 yards, the conductor
of which is a large fron wire, well insulated with glass,
and having copper wires soldered to the ends to insure
good connections. The ground wires are treated in the
samemanner, with plates of clean copper soldered to
their ends and buried in moist earth down in a cellar, at
adepth of about two feet. The instruments used as
sounders are of my own manufacture ; the magnets only
contain about twenty feet of wire,and consequentlyare
not very sensitive to a smsall quantity of electricity. I
find, on applying two cells of Daniell’s battery and lim-
iting the circuit to one instrument and the battery to
short wires of three or four yards length, that they work
with greatnicety, but, on turning the same current to
the long conductor and ground wires, that no visible
force 18 produced. On adding two more cells (four i{n
all) a slight ticking 18 produced on the sounders when
the circuit is broken and closed. The wires are all of
good size, and there seems to me to be no chance for
any great amount of resistance. I have tried connect-
ing all the zincs, also connectingin the usual manner;
but find the former to be the only way in which anything
is effected. I wish to know the cause of the force being
80 greatly reduced in so short a distance. Answer: Your
copper plates have not cnough surface; make them
larger and place them in the nearest pond or brook. A
better way I8 to connect the ground wire,at both offices,
with the gas or water pipe.

W. 8. M. and others have asked us for an
explanation of the wire gage used in deecribing the di-
ameters of wires and the thickness of metal plates. The
letters B. W. G.stand for “ Birmingham wire gage,’”’ and
the dimensions of the various marks are as follows, the
sizes being in fractions of an inch:

Mark. Size.Mark. Size.Mark. Size. /Mark. Size.
0000  -451 7 180 17 058 21 016
000 425 8 165 18 049 28 014

00 -880 9 148 19 0 29 018
0 -840 10 134 20 035 80 012
1 -300 1 120 21 03 8t -010
2 Wi 12 109 2 08 32 -009
3 259 13 095 8 025 3 -008
4 288 14 -083 28 0 84 007
5 220 15  0R 2% 020 85 -005
6 208 16 065 2% 018 86 004

L. L. asks: How can Irestore the silvering
to a mirror which has had the coating knocked off in a
spot larger than a pea? Answer: Put on a square foot
of tin foil about 3 drams of quicksilver,and rub in with
a piece of buckskin nntil the follbecomesbrilliant. Lay
theglasson a flat table, face downwards ; place the fofl
upon the damaged portion of the glass ; lay a sheet of
paper over the foil and place on it a plece of marble or
other weight with a perfectly flat surface and sufficient-
1y heavy to keep it down tight; let it remain in this po-
sition a few hours. The foil will adhere to the glass.

J. L. D. can charge wine with carbonic acid
by placing it in strong metallic vessels, and forcing the
carbonic acid made from chalk and hydrochloric acid
into 1t under great pressure.

C. E. W, asks how percussion or fulminate
powder {8 prepared. Answer: We give the following
method, although we do not advise persons unfamiliar
with chemical operations to meddle with the prepara-
tion of so dangerous a substance : One pint of mercury
is dissolved i 12 pints of nitric acid of specific gravity
1'3; when cold, it 18 mixed with 11 pints of alcohol of 83+
to 83 per cent, and the mixture heated in a water bath
until 1t begins to show turbidity, Let it cool, pour off
the liquid and collect the powder on a filter. 1t can be
purified by dissolving in boiling water and recrystalliz-
ingit. It explodes at 856° Fahr., or when struck; and
18 highly dangerous to handle when dry.

F.P. B. asks: Why is the armature of an
electro-magnet attracted Dy the ends of the coresand
atnootherplace? Why is the magnetic force greatest
atthe ends of the cores? Answer: Magnetism of one
kind attracts the opposite kind. A piece of softiron be-
comes magnetic by induction. In the center of the bar,
it 1s repelled as much by the magnetism in one half of
the bar as it {8 attracted by that in the other, and hence
seems to be unacted upon by the magnet. As we ap-
proachthe end the sum of the attractive forces is great-
er than that of the repellant, and just at the end there
is norepellant power to counteract the attractive force,
80 that, as Ganot says (page 538), the polarity at each
end of a magnet 18 caused by the fact that the resultant
action on a body is strongest at the end, and does not
follow from an accumulation of the magnetic fluid at
the ends. (See also Silliman’s ** Physies” p. 5417.)

F.E.B.is making a tent of unbleached
sheeting, and wants to know what will make 1t water-
proof without rotting it. Answer: Coat it with india
rubber varnish, or a solution of parafiin in benzine, or
try a solution of gelatin mixed with a trifie of bichro-
mate of potash. The latter will darken on exposure to
the light, the gelatin becoming insoluble and impervi-
ous to water.

H. P. C. says, in reply to E. W. W.’s query
as to the length of an arc where chord and versed sine
are given: A simple rule is the following: From 8 times
the chord of half the arc, subtract the chord of the
whole arc, and one third of the remainder is the length
of the arc. Ido not think there is a simpler or shorter
formula than this. Let A B C be the arc, A C thechord,
B D, a perpendicular bisecting both the arc and the
chord. Then, SAB—AC-+8=arc, [E. W. W. has an-
swered this query to the same effect.]

J.S.R. replies to H. P. L., who asked what
1s the best material for laying up the arch for a steam
boller; Use fire brick and fire clay for the inside course;
but in case they cannot be had or are considered too ex-
pensive, use the following for the course next the fire;
a fair red brick, burnt neither too hard nor too soft, but
of a light cherryred. For mortar,geta good yellow clay,
8 parts, wood ashes, unleached, 6 parts, common coarse
salt (any refuse salt will do), 6 parts. Mix well with a
hoe and see that no lumps remain in the clay, adding
water until the proper consistency is acquired.

J. E. H. says, in reference to E."C. M.’s
problem: The resultobtained by G. A. H. is not correct.
He says “0-757x82=25224." Thia is not true. It should
be 0-757X82=24'224. His results would then agree with
the answer I sent. His formula “ }[(P—Q)sin. 8]+(P+4Q)
Xgt3" is also incorrect. It should be: }(P—Q. sin. a)gt3+
P+Q).

F. H. C. says that, if F. H. R. and others
who want to turn off solid emery wheels, will place a tin
pan with some hot water just under the wheels, 80 as to
keep the faces of them wet, they will ind that it will be
very easy for them to turn them off with a plece of 3
square steel. Let the wheels stand three or four hours
after, to get dry.

L. A. G. says P. F. B, who asked how
to restore old files : First remove all grease or oil by
boiling for half an hour in a strong solution of rain
water and saleratus, after which wash and dry well.
Then take water, ) gallon,sulphuricacid 8 0zs.; mix in
an earthen or glass jar. Coarse flles require 10 or 12
hours to recut, while fine ones require but 5 or 6. Put
in the coarse ones first, and the fine ones a few hours
afterwards, that all may be taken out at once; sponge
them off in bofling water, that they may dry quickly,
and apply sweet ofl to prevent rust. }iles that have
been used in the softer metals need not be kept in the
cutting solution more than 3 or 4 hours, and may be re-
cut two or even three times.

W. S. H. says, in reply to H. 8’8 query on
a leaky piston: It would not cause bumping, but would
show in the exhaust. If the slide valve were loose, it
would give visible evidence at once by stopping the en-
gine. If onlyslightly deranged, it might not stop the
engine,but would cause it to run very {irregularly. In
either case 1t would be seen that something was wrcng.

L.N. L. says, in reply to W. W. C, who
asked : “‘Is there anything that will make leather stick
toiron?” Inan old scrap book I find the following
formula for making a cement that {8 said to adhere with
the greatest tenacity to wood, stone, glass, porcelain,
ivory, leather, paper, hair, etc. Melt together, in an
iron vessel, 2 parts, by weight, of comrzon pitch, with
1 part ofgutta percha. It issaid to formahomogencous
fluid, which {8 much more manageable for many useful
purposes than gutta percha alone, and which, after being
poured into cold water, may be easily wiped dry and
kept for use.

S. A. T. replies to F. 8., who asked how to
make marking ink for marking boxes, etc.: Take 1 1b.
extractlogwood,dissolvein 1 gallon hot water; add 1
oz. bichromate potash. It is immediately ready for use.

S.A. T.says: I do not think the recipe of
C.M.D. inreply to F. 8. T.,,for making a black beard
on the wall will do; in fact I know it will not for
wood, as the varnish, as a matter of course, leaves a
glazed surface caused by the evaporation of the spirits
from the shellac, and chalk will not mark perfectly on
that{any more than on glass.

L. sags that F., who asked if he could use
three of Hooke's universal joints of 11° each to get an
angle of 33°,can solve his difficulty by raising one of
his shafts above the other, maintaining a parallel hori-
zontal plare, and, with suitable grooved pulleys and a
steel wire rope, transmfi’ his power from one shaft to
the other. Or,if the condition be such that the shafts

t thus be d d,let him introduce a third
shaft, either above or below the others, and on a plane
precisely parallel with them, so adjusted 1a its bearings
as to divide this vertical divergence, and then with
grooved pulleys and steel wire rope transmit his power
through the applied shaft. At the Industrial Exposition
at Cincinnati, in October, 1871, 100 horse power was
transmitted from oneshaft to another, at a distance of
some 150 feet apart, by means of a steel wire rope not
exceedingone inch in diameter.

S. A. T. says, in reply to several corres-
pondents who ask how to temper drills, chisels, taps,
dies,etc. : The following process will make a drill bit
sufficiently hard to rapidly drill through gray cast iron,
porcelain, glass, etc.: Melt in an iron ladle, with a little
rosin, 5 parts bismuth, 3 parts lead,2 parts tin. Place
theinstrument to behardened in an iron tube welded or
capped at the lower end ; pour in the above alloy, leav-
ing sufficientroom, between the surfaceof the same and
a stopper or cap at the upper end, to allow for the dila-
tation of the contents; then bring the pipe to a bright
red heat and plunge into cold water. Immediately take
off the cap or stopper and reverse the tube in boiling
water, when the contents will fall out and the operation
18 complete. When using the drill, keep it moist with
turpentine and it will cut glass without losing its edge
for a considerable length of time.

E. D. P. says, in answer to E. W, H.: The
path described by the body, A B, when acted upon by the
force, P, at or near the extremicy would be represented
by a straight line, perpendicular to the length of A B.
In the earth’s atmosphere, its path would be curved, as
any one may find out by striking a falling stick at or
near the extremity. Now the reasons of this curved
path are as follows: First,the atmosphereacts upon the
bottom of the stick by friction, and thus becomes a sort
of fulcrum. Second, the force acting upon A B 18 not,
as would appear, the simple force P, but theresultant of
the forces P, and that of gravity. Boththese causes re-
moved, as they would be under the conditions of the
problem, the body A B takes for path the line perpendic-
ular to its length. If the body be acted upon by the
force in its center, its path would evidently be the per.
pendicular to its length. E.W. H. does not state wheth-
er the force, P, simply hits or pushes the body. If it
hits {t, the motion will be uniform ; if it pushes it,the
motion will be uniformly accelerated, traversing in the
second second twicethe distance traversed in the first.

A. sends us a correction of hisstatcment of
the boiler explosion at Sacramento, Cal.,, published on
page 266 of our current volume: *I made further inqui-
riesand found that the boilerwas set the reverse way
from what I stated. What lead me into the error was
the fact that,instead of putting the fuelinatthe firebox
end of the boller, they had taken the grate bars out,
built a brick wall on each side, and put a large cast
plate at the back end of the boiler, with a door in it,
through which the fuel was put. Thefactthat the firing
was done at the east end led me to suppose, as a matter
of course,thatthat was the firebox end of’the boiler.”
[W.B. C. has written to us to the same eftect.)

MINERALS AND INSECTS.—Specimens have
been received from the following correspond-
ents, and examined with the results stated:

J.J. W.—The specimen contains the minute eggs and
larvee of psenocerus pini, a beetle usually infesting the
currant and grape ; but lately 1t has been discovered at
the west on the apple tree,and has been very injurious
to orchards in Wisconsin.

E. M. C.—The pebbleis chalcedonic quartz,of novalue
in the arts, for,although it is hard erough to cut glass,
it 18 too soft for a gem.

COMMUNICATIONS RECEIVED.

The Editor of the SCIENTIFIC AMERICAN
acknowledges, with much pleasure, the re-
ceipt of original papers and contributions
upon the following subjects:

On the Effect of Electricity on Metals.
J.L.W.

On Death by Hanging. By E. H. R.

On Zinc in Ohio. By H. 8. D.

By

© 1873 SCIENTIFIC AMERICAN, INC.

On Rheumatism. By O.

On Tannate of Soda. By J. G. R.

On the Million Dollar Telescope. By L.V.,
by E. G. B.,and by F.H. E.

On Barentz’ Hut. By E. N. L.

On the Glacial Theory. By F. M. 8.

On Horse Power. By W. A.J.

On the Moon. ByE. G. B.

On the Rainbow. By L. S.

On the Sun’s Heat. By E. B.

On the Aurora Borealis. By W. J. McG.

On Public Roads. By H. B. P.

On Boiler Explosions. By G. M.

On Magnetic Variation. By J.T.C.

On Life Saving Devices for Ships. By
H.F.E.

On Creeping Rails.

On Arctic Mammoth Remains.

By S. P. McC.
By L. P.

Also enquiries from the following :

F.A. W.—W.C. McG.—H. B. G.—H. 0'B.—J. E. M.

Correspondents who writetoask the addressof certain
manufacturers,or where specified articles are to be had,
also those having goods for sale, or who want to find
partners, should send with their communications an
amountsufficient to cover the cost of publication under
the head of ““ Business and Personal,” which 18 specially
devoted to such enquiries.

[OFFICIAL.]
Index of Inventions

FOR WHICH
Letters Patent of the United States
WERE GRANTED FOR THE WEEK ENDING
May 6, 1873,
AND EACH BEARING THAT DATE.

[Those marked (r) are refssued patents.]

Alarm, fire, W. A. Barnes........ . 188,467

Auger, hollow, W. A. Clark (r). 5,398
Auger, hollow, O. A. Essig...... . 188,623
Bale tie, F. Cook . 188,479
Bale tie, F. Cook 133,480
Bale tie, cotton, F. Cook.. . 188,481
Bale tie, cotton, F. Cook 188,482
Bale tie, cotton, F.Cook . 138,483
Bale tle, cotton, F. Cook 188,484
Bale tle, cotton, W. D. Field. ceeneieeen... 188,462
Bank notes, engraving, G. W. Casllear............. 138,613
Bank notes, engraving, G. W. Casilear.. . 188,614
Bar, crow and tamping. Wright & Tew.. . 188,509
Barrel heater, A. E. Salisbury... . 188,581
Battery, galvanic, L. Bastet...... 188,602
Bed bottom, Garretson & Fulghum...... . 188,630
Bed bottom, spring, Blair & Barry.. . 18472
Bed bottom, spring, E. S. Field.. . 198,490
Bed bottom, spring, E. S. Field. 188,491
Bed bottom, spring, S. H. Reeves . 188,529
Bed spring, F. R. Smith...... P . 138,589
Bedstead, D. C. Raub........... . 188,582
Bedstead, wardrobe, J.Byrnes 138,610
Bee hive, E. Kretchmer.. . 189,661
Beverages, etc., cooling, J. Matthews. 133.671
Bflliard table, E. Brunswick......... 188,609

Bird cage bath, G. T. & G. E. Peters..
Boiler and furnace, steam, G. W. Lascell (r)..
Bofler flue scraper, M. M. Ammidon.........
Bofler superheater, Woolford & Conner..
Bofiler, wash, Batchelder & Sargent...
Boller, wash, W. G. Gibson......
Boller, wash, J. R. Pendell..
Bofler, wash, F. J. Schirmayer..
Boller feed, etc., T. E. McNelll....
Boller water indicator, A. P. Pitkin..
Book rest, L. A. Tarring

Boot heels, forming, C. W. Glidden...
Boot seams, etc.,rolling, A. Thompson...

. 188,576
. 188,5¢6
. 188,618
. 188,524
138,728
188,634
188,713

Boot seam, etc.,Brackett & Whitcomb (r).. 5,391
Bottle filling apparatus, Schlich & Feyh.. . 138,534
Box stuff, cutting, C. W. Royse..... . 138,584
Brake shoe, J. W. Moffitt.... . 188,514
Brick machine, H. Hughes......... . 188,651
Brush msachine, Van Horn & Farr. . 188,545
Buckle, S. H. Doughty.............. 138,487
Buildings, construction of, J. Tall. 188,710
Bung bush inserter, L. Littlejohn. . 188,568
Burner, \amp, L. J. Atwood......... . 138,601
Button and stud, shirt,J. T. Thornton.. . 188,595
Button fastening, A. Brookman.... . 188,608
Button fastening, E. J. F. Stolpe...... . 188,708
Buttons, manufacture of, C. M. Platt . 138,52
Can filler, R. Newton . 188,574
Canal boat, W. A. Leggo.. 138,664
Candy jar lid, W. C. King 188,508
Cap, M. N. Myers 188,681
Car axle box, J. E. Uhl.. . 188,117
Car brake, J. Shannon.. 188,588
Car brake, rallway, G. W. Morris...... 188,678
Car spring, A. Middleton, Jr......... 188,678
Cars, etc. loading freight, O. C. Brown. . 138,557
Cars, loading flat, G. W. Penniston.. 188,5T
Car, safety platform, H. E. Marchand. . 188,669
Cars, unloading flat, G. S. Caldwell. . 188,476
Carpet stretcher, Greene & Bradt. ... 188,560
Centrifugal machine, J. Sparrow. . 188,705
Chafr, child’s, J. F. Downing...... 188,620
Chalr, tiltizg, E. N. Tuttle................. 188,544
Churn, J. Beckley............ . 188,604
Cigar mold, T. D. McGulre.... 188,672
Cistern strainer, N. G. Thomas... ... 188,594
Coal barges, unloading, W. A. Wright.. wee.. 188,727
Coal, scoop for raising sunken, R. Stiles.. . 135,541
Cock, self-closing stop, J. Pigot.. 138,580
Coffin handle, H. Rogers, Jr..... 138,690
Combination tool, T. Williams........ 138,548
Combustion, control of, Wightman & Mills........ 138,547
Compound tool, O & Parker........,.... 188,688
Confectionery, making, W. H. Seidenenstricker.. 188,987
Cooler, liquor, J. W. Collier . 138,478
Cotton chopper, W. C. Tilton..... . 188,506
Culinary steamer, H. & J. Wootton. . 138,550
Cultivator, cotton, F, L. Bates.. . 188,555
Curtain fixture, C. E. Fritts... . 188,498
Deodorizing ofls, R. Gaggin. . 188,629
Desk, G. & J. A. Schatt............. . 188,585
Digger, potato, 8. & L. C. Bigelow.... cereces 188,470
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Digger, potnto; G.H. Haag
Door check and retainer, G. H. Worster..
Drawer pull label holder, Evarts e «l. (r)

Drilling machine, H. Martin............. 5

Dryer, J. Butterworth.. . 138475
Egg beuter, E.Hadley..... . 138,647
Egg carrier, A. H. Bryant (r)............ 5,392
Engine condenser, etc., Dilworthet al. (r)...... 5,394
Englne governor, steam, \V. Ord.. ... 188,21
Excavator, J. M. Curless.. . 138,485
Excavator, A. B. Smith... . 138,539
Fan, automatic, J. Lchner.. . 138,567
Fan, automatic, T. Welch ... 128,720
Faucet, E. Scrannace, Jr. ... 138,500
Felly plate, C. D. Everett... ... 18U
Fence, picket. W. Most.............. ... 138,573
Figures, cutting out, .. .J. Fischer. ... 188,559
Filter, water, Ball & Fitts... ........ ... 188,466
Fire arm, breech loading, J. P. Taylor. ... 138,711
Fire escape, C. N. Milton... ... 188,518
Fluid meter, J. O. Johnson. ... 138,657
Tluting machine, E. P. Holly 138,650

Fly switch, L. S. Welch................ 00
Forgingstay ends, die for, P. N. Lowe..
Fork, horse hay, D. C. McDonald
Fruit basket, S. D. Bedell
Fruit dryer, G. R. Nebinger.
Fruitgatherer, H. Kelsey.........

Furnace, cupola, P. W. Mackenzie.

... 188,516
... 138,565
... 138,510

Furnace, smelting, S. H. Harr{s (r)... 0o 5,397
Farnace lining compound, S. J. Payne. ... 138,688
Furnace, metallurgic, Perry & Webb ... 138,523
Furnace, reverberatory, W. Hoyland .. 138,564
Furnace, soldering, J. A. Frey........ ... 18,626
Furnace, steam bofler, A. C. Rand........ eee.. 138,694
Furnace, steam boiler, C. D. Smith................. 128,588
Gage, belt lacing, H. Gould ... 13869
Gas explosion, propulsion by, W. A. Leggo....... 138,665
Gas lime, etc., bisulphides trom, J. Kircher....... 138,504
Gas machine, H. Tilden................ ... 138,715
Generator.stcam, N. P. Brightman.. ... 138,607
Glass stock sifter, etc., Barnes & Leasure.. ... 188,55¢
Gold and sflver ores, treating, J. Kalhnes. ... 188,50C
Gun cartridge, electrical, Mott & Gardiner. ... 138,679
Gymnastic apparatus, J. Smith......... ... 138,590
Harness, G.Renton...........cooevveenn ... 138,530
Harvester attachment, Sharp & McClung.. ... 138,536

Harvester dropper, W. J. Plecker.................. 188,526
Hofisting apparatus, J. L. Isbell.. ... 138,655

Horseshoe calk, G. Custer............ ... 188,618
Horsgeshoe nafl roll, J. & J. A. Huggett ........... 188,499
Horse trough float, J.Jonson............ceceuueeen. 138,659
Hydrant, J. V. Hayes.......... . 188,562
Jelly jar, W. C. King............ . 138,502
Journal box lining, S. GWyDD...oovvviiiivrneennnes 134,641
Journal box lining, S. Gwynn.. 138,642

Journal box lining, S. Gwynn..
Journal box linfug, S. Gwynn..
Journal box lining, S. Gwynn..
Journal box lining, S. Gwynn..
Lamp, J. H.Irwiu..
Lamp,J. H. Irwin...
Lamp, J. E. Leighton....
Lantern, ship’s, H. Saunders
Latch, mortise door, W. T. Munger .......... ..o 138,680
Lock for boxes, seal, H. C. Marston 5
Lock,seal, J. Kinzer................
Lounges, leg for folding, J. F. Tobey.
Lubricating cup, T. Cooper.........
Lumber, trimming, Lamb & Frazier
Medical compound, A. Brown..
Mill, cider, M. P. Schenck...
Mil, pug. D. H. Gage..............
Mortising machine, E. Hammond
Music leaf turner, J. B. Geyser
Musical blackboard, Thompson & Cardley.
Muslc:l {instrument, bridge for, G. Woods.........
Nailing machine, sole, A. S.Libb
Ncedle, belt lacing, J. W. Smith.....
Organ coupling, hydraulic, H. F. Wheeler.
Packing, piston, C. E. Perkins..
Packing, piston, etc., P. Giffard..
Packing, piston rod, etc., J. C. Furness.
Palil, dinner, E. C. Luks.
Paste making, G. G. Noah..
Photographic apparatus, W. A. Leggo..
Plano and other stools, R. W. Archer,
Picture frame corner, T. Callanan...
Pins, making wooden, E. C. Johnson
Pipe coupling, D. Myers..
Pltcher, ice,E. A. Parker....
Pitcher,molasses, W. C. King.
Plane, J. C. Spencer..
Plane,surfacing,G. E.
Planing machine, A. H. Shipman...
Planter, cotton se¢ed, A. D. Griswold.............. 138,497
Plow, shovel, Johnson & Ranney..................

Pocket book guard, T. Potter.....
Pocket book hook, F. C. Likar..
Press, cotton, W. Hl. Reynolds..
Press, tobacco, F. J. Witovec...
Printing press, W..\. Kelsey...

... 188,478
... 188,558
... 188,628
... 188,649
... 188,631

... 138,714
128,725

Printing press, F.C. Penfleld....... 188,689
Fulley wheel, wooden, A. Newell. 188,518
Pump, J. I*. Carll....coovvvvnnnnnnen 138,477

Pump, E. Graser(r) . 5,396
Pump, steam, R. Elckemeyer. 138,622
Pump, steam, G. J. Roberts..

Radiator, steam, J. P. Wilson
Rallroad crossing gate, W. F. Morgan....
Railway crossing gate, J. B. Powell.
Raflway rafl chair, W. A. Rowland...
Range, cooking, etc., S. Teets
Reaper coupling joint, G. W. Sylvester.

133,617
. 128,527
... 138,698
... 133,513
. 138,709

Refrigerator, W. M. Baker............ccoeuue ... 188,553
Refrigerator, B. R. Du Val ... 188,488
Regulator, speed, G. W. Parker.. . 188,522

Sash holder, J. F. Graham 00
Hausage stufter, F. Mickels............

Saw tecth, cotton gin, T. B. Oglesby
Sawing machine,J. T. Baggs.........
Separator governor, grain, T. Hoge..
Screen, fold'ng, M. G. Lazarus.... . 138,507
Screw, wood, J. . : tockton... . 188,592
Sewing machine hem ¢r, Goodrich & Barnum... 138,688
Sewing machine presser  ot, . C. Goodrich..... 188,637
Sewing machine tuck marke , H. C.Goodrich.... 138535
Sewing machine tuck marker, H. C. Goodrich.... 188,636
Shears and button hole cutter, A. Swingle........ 188,542
Sheathing, joint for, N. G. Northup - 138,529
Sheet metal, ctc., cutting, Wilson & Miller.. . 188,721

. 158,494
. 138,674
. 188,575
. 188,552
. 138,568

Ship hook die, C. E. Billings . 188.471
Signal recorier, flash, M. Gustin.. . 128498
Slate washer, Leet et al........ . 138,662

Spinning mule,P. McGovern... 0o
Spirits, etc., condenser for, W. Nlel.
Spoke machine, R. W. Caffee.........
Sosp, manufacture of, R. P. Thomas
Soda fountain cock, W. P.Clark

. 138, 11
. 133519
. 138616
... 188,712
.... 128,615

Stairrod, E. J. Smith........ 000000 . 183,704
Stationary indicator, O. B. Griggs.. . 138,196
Steering vessels, L. Hunt...........ccccvvvnnnee .o 188,652

Slo;eTcooklnE; Nailon-& Little...c.coeevviecnnaees 188,682-
Swaging machine, H. M. Crippen. . 188,617

... 188,118
... 138,57

. 138,687
. 138,189
. 138,512
138,702

Table, J. H. Wattles.
Table, extension, S.-H. Martin........
Table. sel¢ walting, W. W. Patteson..
Telegraph insulator, Eby & Fenninger.
Telegraph insulator, E. A. Merrell...
Thaill coupling, Shipherd & Curtiss...
Thrashing and hulling clover, Bradley & Nicholas 183 556
Thrashing mmachine straw stacker, W. Carr........ 133,612
Tobaeco cutting machine, N. H. Borgfeldt. . 138,606

Toflet stand, ). Sherwood ........ccovvvvinrnennenens 138,538
Trace detacher, W. H. Stimely 138,706

... 138,61C
... 138,508

. 138,726
... 188,724
... 188,537
... 138,186
... 138,506

. 138,693
138,598
185,495
. 138,597
138,528
188,697
... 138,621
.o 138,454
... 138,169
... 133578

. 138,707

Truss, G. W. Gregory........
Turpentine stil], A. K. Lee..
Umbrella, walking cane, E. Wright
Vault light, J. Wood.................
Vehicle seat, A. B. Sheaffer.
Velocipede, G. Dismer.... -
‘Wagon body, Lavies & Stiefvater..
‘Wagon seat, J. W. Plattenburg...
Wagon seat, J. Winecoff.
Washing {mplecment, C. R. Gramn...
Washing machine, A. Van Allen e
Watch key and screw driver, Reed ¢f al...........
‘Water meter, A. M. Rouse
Water wheel, W.C. Edwards..
‘Wave power, C. Buckner..........
Wheel, traction, W. E. Bartlett..
Wheel, traction, C. H. Perkins....
‘Wheel, traction, H. T. Stith......... 00
Whiffiletree coupling, W. C. Shipherd. ... 138,701
Whiffictrec snap hook, C. W. Saladee¢ ... 138,699
‘Whitfletrce snap hook, C. W. Saladee (r)...........

5,399
Whitfletrees, etc., draft hook for, J. T. Dodson... 138,619
Whip rack, J. M. Mitchell 138,676
‘Whip socket, E. W. Scott (r).. 5,420
Wind wheel, D. Hallrday 138,648
Wind wheel power, I. Straub 138,593
Window, J. Perkins.......... ... 188,579
Work holder, R. W. Perkins ... 138,691
‘Wrench, Barry & Perkins. ... 138,468
Zinc dross, treating, F. Osgood. . 138,685

Zinc, oxide of, F. Osgood

APPLICATIONS FOR EXTENSIONS.

Applications have been duly filed,and arenow pending,
for the extension of the following Letters Patent. Hear-
ings upon therespective applications are appointed for
the days hereinafter mentioned:
25,005.—GOVERNOR VALVE.—B. Fitts. July 23.
25,015.—WooD SaAw FRAME.—J. Haynes. July 23.
25,017.—STEAM BoILER.—R. Hooper. July 23.
25,036.—P0OST MARKING STAMP.—M. P. Norton. July 23.
25,011.—RAILROAD CAR RoOF.—A. P. Winslow. July 23.
25,167.—ELECTRIC GAS LIGHTING.—A. Wilson. July 30.

EXTENSIONS GRANTED.
23,886.—CTLTIVATOR.—M. Alden.
23,921.—HHARVESTING MACHINE.—M. G. Hubbard.
23,924.—MAIL BAG.—T. J. Lamden.
23,930.—CLOCK D1AL.—S. E. Root.
23,970.—STOoVE.—J. G. Widmann.
23,957.—LATHES FOR IRREGULAR FoRrMS.—C. & A. Spring.
23,983.—COOKING STOVE.—H. G. Leonard.

DISCLAIMER.
23,291.—MAIL B.AGg.—T. J. Lamden.

DESIGNS PATENTED.

6,625.—CARPET.—O. Heinigke, New York city.
6,62 & 6,627.—TYPE.—J. Herrlet, New York city.
6,628.—CLOCK FRONT.—E. Ingraham, Bristol, Conn.
6,620 to 6,685.—CAPES.—M. Landenberger Jr., Phila., Pa.
6,636.—BREAD PLATE.—H. S. McKce, Pittsburgh, Pa.
6,657 & 6,638.—TRIMMINGS.—J. Phipps, Phlladelphia, Pa.
6,639 & 6,640.—SockE rs.—C. B. Rogers, Meriden, Conn.
6,641 to 6,643.—CAPES.—M. Landenberger, Jr., Phila,, Pa.
6,644.—FOUNTAIN BasIN.—J. Moore ¢¢ al., Brooklyn, N.Y.
6,645 & 6,646.—HoO'T AIR REGISTERS.—E. A. Tuttle, Morris-

town, N. J.

TRADE MARKS REGISTERED.
1,214.—BoTTLE CaPs.—Cazade & Crooks, New York eity.
1,215.—CORDIALS, ETC.—Cazade et al., New Yorkcity.
1.216 & 1,247.—BoTTLES,ETC.—Cazade etal.NewYork city.
1,218.—CRACKERS.—J. Fox, Lansingburg, N. Y.
1,249.—WaTtcu O1L.—E. Kelley, New Bedford, Mass.
1,250.—CuewING ToBacco.—Walker & Co., Detroft,Mich.
1,251.—CANDLES.—G. Delano, Ncw Bedford, Mass.
1,252.—MEDICINAL OtL.—E.F.Libby, Allegheny City, Pa.
1,258 to 1,256.—PLUG TosAaccos—Liggett et al.,St.Louis,Mo.

SCHEDULE OF PATENT FEES:
On each Caveat..... g
On each Trade-Mark.. 8235
On filing each application fora Patent (17 years)...$13
On {seuingeach original Patent..... .820
Ou appeal to Examiners-in-Chief.

Onappeal to C {88l of Pat 50 820
Onapplication for Ressue......oooiveueeeeen Readoonad $30
On application for Extension of Patent

On grenting the Extensfon...............

On filing a8 Disclalmer.........ccceevieeeiccicnneneeee.. . 810
Onan application for Design (3% years).. 5

Onanapplication for Design (7 years)... o
On an application for Design (14 years)..............

VALOE OF PATENTS

And How toObtain Them.
Practical Hiﬁ to Inventors

. ROBABLY noinvestment of a small sum
5‘;) of money briugs a greater return than the
RVAY , expense incurred in obtaining a patent even
when the mnvention 18 but a smallone. Large
inventions are found to pay correspondingly
well. The names of Blanchard, Morse, Bige-
low, Colt, Ericsson, Howe, McCormick, Hoe
and others, who have amassed immense for-
tunes from their inventions, are well known.
Andtherearethousands of others who have
realized large sums from their patents.

More than FIFTY THOUSAND inventors have availed
themsclves of the services of MUNN & Co. during the
TWENTY-SIX years they have acted as solicitors and
Publishers of the SCIENTIFIC AMERIOCAN. They stand at
the head in this class of business ; and their large corps
»f assistants, mostly selected from the ranks of the
Patent Office: men capable of rendering the best service
to the inventor, from the experience pracu.callyobtained
while examiners in the Patent Office : enables MUNN &

Co. to do‘everytnlng_appemlnlng to patents BETTER | To i!lake an Application for a Patent

and CHEAPER than any other reliable agency.

HOW TO 4 e
OBTAIN G am::.‘;: oo

ry letter, describing some invention which comes to this
office. A positive answer can only be had by presenting
a completeapplication for a patent to the Commissioner
of Patents. An application consists of a Model, Draw-
ings, Pectition, Oath, ard full Specification. Various
official rules and formalities must also be observed. The
efforts of the inventor to do all this business himself are
generally without success. After great perplexity and
delay, he I8 usually glad to seek the aid of persons expe-
rienced in patent business, and have all the work done
over again. The best plan 18 to solicit proper advice at
the beginning. If the parties consulted are honorable
men, the inventor may safely confide his ideas to them:
they will advise whether the improvement is probably
patentable, and will give him all the directions needful
to protect his rights.

How Can I Best Secure My Invention?

This {8 an inquiry which one inventor naturally asks
another, who has had some experience in obtaining pat-
cnts. His answer generally is as follows, and correct :

Construct & neat model, not over a foot in any dlmen-
slon—smaller if possible—and send by express, prepald,
addressed to MUNN & Co., 87 Park Row, toge.ther with a
description of its operation and merits. On receipt
thereot, they will examine the invention carefully,and
advise you as to its patentability,free of charge. Or,if
you have not time, or the means at hand, to construct a
modcl, make as good a pen and ink sketch of the im-
provement as possible and send by mail. An answer as
to the prospect of # patent will be received, usually, by
return of mail. It {s sometimes best to have a search
made at the Patent Office ; such a measure often saves
the cost of an application for a patent.

Preliminary Examination.

In order to have such search, make out a written de-
scription of the invention, in your own words, and a
penci], or pen and ink, sketch. Send these, with the fee
of 85, by mafl, addressed to MUNN & Co., 37 Park Row,
and in due time you will receive an acknowledgment
thercof, followed by a written report in regard to the
patentability of your improvement. This special search
{8 made with great care, among the models and patents
at Washington, to ascertain whether the improvement
presented {8 patentable.

Relssues,

A refssue {8 granted to the original patentee, his heirs,
or the assigneces of the entire interest, when, by reason
of an insufficient or defective specification, the original
patent {8 invalid, provided the error has arisen from in-
advertence, accident, or mistake, without any fraudu-
lent or deceptive intention.

A patentee may, at his option, have in his reissue a
separate patent for each distinct part of the invention
comprehended in his original application by paying the
required fee in each case, and complying with the other
requirements of the law, as in original applications.
Address MUNN & Co., 87 Park Row, New York, for full
particulars.

Caveats,

Peorsons desiring to file a caveat can have the papers
prepared in the shortest time, by sending a sketch and
description of the inventien. The Government fee for
acaveat {s $10. A pamphlet of adviceregardingapplica-
tions for patents and caveats is furnished gratis, on ap-
plication by mafl. Address MUNN & Co. 37 Park Row,
New York

Design Patents.

Foreign designers and manufacturers, who send goods
to this country, may secure patents here upon their new
patterns, and thus prevent others from fabricating or
selling the same goods in this market.

A patent for a design may be granted to any person,
whether citizen oralien, for any new and original design
for a manufacture, bust.statue, alto relievo, or bas reliet,
any new and original designfor the printing of woolen,
siik, cotton, or other tabrics,any new and original im-
pression, ornament. nattern, orint, or picture, to he
printed, painted, cast, or otherwise placed on or worked
into any article of manufacture.

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

Value of Extended Patents,

Did patenteesrealize the fact that theirinventions arc
likely to be more productive of profit during the scven
years of extensfon than the first full term for which their
patents weregranted, we think more wouldavail them-
selves of the extension privilege. Patents granted prior
to 1851 may be extended for seven years, for the benefit
of theinventor,orof his heirs in case of the decease of
fomer, by dueapplication to the Patent Office, ninety
days before the terinination of thepatent. The extended
time inures to the benefit of the inventor, the assignecs
under the first ierm havingno rightsundecr the extension
except by special agreement. The Government fee for
an extension {8 $100, and it 18 necessary that good profes-
sional service te obtaine.to conduct the business before
the Patent Office. Full information as to cxtensions
may be had by addressing MUNN & Co., 37 Park Row,New
York.

Trademarks.,

Any person or irm domiciled ip the United States,or
any firmor corporation residing in any foreign country
wheresimilar privileges are extended tocitizens of the
United States, may register their designsand obtain pro-
tection. This isveryimportant to manafacturers in this
country,and equally so to foreigners. For full particu-
arsaddress MUNN & Co., 837Park Row, New York.

Canadian Patents.

On the first of September, 1872, the new p-tentlaw of
Canada wentinto force, and patents arc now granted to
citizens ot the United States on the same favorable terms
as to citizens of the Dominion.

Inorder to apply for a patent in Canada, the applicant
must furnish a model, specification and duplicate draw-
ings,substantially the same as inapplyingtor an Amer{
can patent.

The patent may be taken out efther for five years (gov-
ernment fee $20), or for ten years (government fee $10)
or for fifteen years (government fee $60). The five and
ten year patents may be extended to the term of fiftcen
years. The formalities forextension are simple and not
expensive.

American inventions, even if alreidy patented in this
country, can be patented in Canada provided the Ameri{-
can patent 18 not more than one year old.

All persons who desire to take out patents in Canada
are requested to communicate with MUNN & Co., 37Park
Row, New York,who will give prompt attention to the
business and furnish fullinstruction.

© 1873 SCIENTIFIC AMERICAN, INC.

The applicant for a patent should furnish a model of
his invention if susceptible of one, although sometimes
it may be dispensed with ; or,if the invention be a chem-
{cal production, he must furnish samples of the ingredi-
cnts of which his composition consists. These should
besecurely packed,theinventor's name marked on them,
and sent hy express, prepaid. Smsall models, from a dis-
tance,can orten be sent cheaper by mafl. The safest
way to remit money i8 by a drait, or postal order, on
New York, payable to the order of MUNN & Co. Persone
who live in remote parts of the country can usually pur-
chase drafts from their merchants on their New York
correspondents.

Foreign Patents,

The population of Great Britain is 81,000,000; of France,
$7,000,000; Belgium, 5,000,000; Austria, 86,000,000; Prussia,
40,000,000,and Russia, 70,000,000. Patentsmay be securea by
American citizens in all of these countries. Now is the
time, when business {8 dullat home, totakeadvantage of
these immense foreign ficlds. Mechanical improv ts
of all kinds are always in demand in Europe. There will
neverbe a better time than the present totakepatents
abroad. Wehavereliablebusiness connections with the
principalcapitals of Europe. A large share of all the
patents secured in foreign countries by Americansare
obtained through our Agency. Address MUNN & Co., 37
Park Row, New York. Circulars with full information
onforeign patents, furnished free.

Coples of Patents.

Persons desiring any patent {ssued from 1836 to Novem
ber 26,1867, can be supplied with official copies at a reas-
onable cost, the price dependiagupon the extent of draw
ings and length of specification.

Any patent {ssued since November27, 1867, at which
time the Patent Office commenced printing the drawing
and specifications, may bc had by remitting to this of-
fice $1.

A copy of the claims of any patent issued since 1836
will be furnished for $1.

‘When ordering copies, please to remit for the same as
above,andstate name of patentee, title ot invention,and
d ate of patent. Address MUNN & Co.,Patent Solicitors
87Park Row, New York.

MUNN & Co. will be happy to sce inventors in person,
at their office, or to advisethem by letter. Inall cases,
they may expect an honest opinion. Forsuch consulta-
tions, opinions, and advice, no charge is made. Write
plain; do not use pencilor pale ink ; be brief.

All business committed to our care, and all consulta
tions, arc kept secret and strictly confidential.

Inall matters pertaining to patents, such as conducting
interferences, procuring extensions, drawing assign-
ments, examinaiions into the validity of patents, etc.,
special care ana attention is given. Forinformationand
for pamphlets ot instruction and advice

Address

MUNN & 0O0.,
PUBLISHERS SCIENTIFIC AMERICAN,
37 Park Row, New York.

OFFICE IN WASHINGTON—Corner F and 7th
Streets, opposite Patent Office.

Advertisements.

RATES OF ADVERTISING.

Back Page = = = =« « = = $1.00a line.
Inside Page = « = = = =« 73 cents a line.

Engravingsmay head advertisementsathe same rate y er
line, by measurement, as the letter-press.

Little Giant.

To Quarriers of Marble, Slate,
and Limestone:

Our Gadder saves directly in stock and labor three
times {t8 cost in a year. It does the work of twenty
men, saves half the channels, and reduces th:
business of cutting out building and ornamenta|
stone to a science. For proof of this, we reter to all
the princinal marble companies of Vermont.

SULLIVAN N ACHIN](L‘l(JOMPANY,

'laremont, N. H.
FourRTH
CINCINNATI

[ndostrial Expostion,

18%73.

OPENS SEPT. 3, CLOSES OCT. 4, 1873.

PROPOSALS for ENGINES and BO1LERS.

ProPosaLs will be received, till June 15, from Steam
Engine Manufacturers, .or the supply for use during the
Exposition, of

FOUR FIRST CLASS STEAM ENGINES,

to furnish power for machinery in motion, each to be
not less than 12 inches in diameter of cylinder. The
prominent display of the Engines is regarded as full com-

ensation for the use of the same, and the contracts will

e awarded to bidders offering the mest favorable terms
as to freight, cost of erection and running.

ProPosaLs will be received, also, for the supply of
BOILERS (for the same length of time) ha ving in the
aggregate 400 horse power.

Address FRANK MILLWARD,
Chairman Machinery Department.

To Electro-Pluaters.

ATTERIES, '‘HEMICALS, AND MATE-
RIALS, in setsor alnglle with books of {nstruction,
manufactured and sold by THOMAS HALL, Manufactur:
ing Electrician,19 Bromfield Street, Boston, Mass. Illus-
trated catalogue sent free on application.

Pleasantand profitable

m loyment for Young & Old, Male
and Female. For particulars, enclose stamp to
8. R. WELLS, Publisher, 339 Broadway, N. Y.

\OR SALE cheap, nearly new, the complete

: Mnchhl.x_ery of a }lur e };hngilgo' S?I;"“ff, eDro::sse“nh

actory an urnip| y T .
::&.Bl(’;l':do. HARVEY & CO., 53 Fell-)ry t.. New York.

TAMMERING.—Dr. WHITE'S U. 8. Insti-

tute, 417 Fourth Avenue, N.Y. Bestreferences
o pay for treatment until cured’. Send for circular.

NTED! nts to sell our Rubber Stcmps and
Wt"}ther Novelties. Address U.S.MANUFACTI?RII\G
COMPANY, 97 W. Lombard 8t., Baltimo:e, Md.
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BAIRD'S

BOUKS

FOR PRACTICAL MEN.

Just Published,
OVERMAN’S

NMannfaciure of Steg).

¥ A new and enlarged edition, price $1.50.

THE MANUFACTURE OI¢ STEEL: Con-
talning the Practice and Piinciples of WorkinT and
Making Steel. A Hand Rook tor "laec=.ihs and
workers in Steeland Iron, Wagon M. v5, Die Sinkers,
Cutlers, and Manufacturers o. Files and Hardware, of
Steel and Iron, and for Men of Science and Art, by
FREDERICK ()VEB‘MAN, Mining Engineer, Author
of the * Manufacture of Iron,” ctc. With Iilustrations.
A new edition, to which 18 added an appcndlx.co‘nlnlm
ing an account of RECENT IMPROVEMENTS IN STEEL,
by A. A. FESQUET, Chemist and Engineer. In one
Volume, 12mo. ..81.50

C#'" By 1ralil, free of postage.
CONTENTS.

Chapter I. ForaING.—Degrees of Heat ; Overheating ;
Forge-firc ; Tuyere, or tue-fron ; water and hot-air tu 'crcii
Rotary tuycre, Form of its Aperturc; }"orge for har
coal; Geueral dimersions; Portable Forges; Anvil:
mnkfng of an anvil; cast-iron anvils; block. Toungs: flat-
bit tongs; pincer-tongs; najl-tongs; crook bit tongs;
Chisels, punches, swages, set hamwer ; Hammers, forms
of ; sled es. Fuel for forging steel. 1ux, principles of ;
sand. borax, borax-glass, borax and sal-amwonia, borax
and potash. Welding: steel to iron; naiural stee) ; by
split joint: shear steel; cast-steel; to steel an axe;
shovel ; butt joint ; to steel a hamwer ; wire draw-plates;
chisels; scarf joint. Blistered steel, value of; Snear-
steel ; caet-steel. Welding stcel to steel; cast-sicel;
wootz; Test of the quality of steel ; Hardenmng of steel ;
degree of heat; characteristics of hardencd steel; not

ecullar to steel ; of wrought and cast-iron ; difference
gutwcen hardened fron and steel. ‘Test of hardened
steel. Expansion of steel in hardening; Refrigerating
fluids ; manner of cooling. Hardening of files ; Harden-
ing of ncedles and cutlery; Making of stetlog:;:; n_:elr

0 INVENTORS
~ MANUFACTURERS

The Managers of the 42d Exhibjtion of the American
Institute, of the City of New York, beg to announce,
that the Exhibition Buildings on 2d and 8d Avenues and
63d and 61th Streets, will be npen for the recep tion of
heavy Machinery August 1Sth and for other articles,
September 18t1878. The Exhibition will be formally
opened September 10th.

For particulars, address “General Superintendent,
American Institute, New York.”

Smerican,

OUGHT

[ITI A WRE SN

I I I I1.-?54 MS & G/IRDERS

FPHE Union Iron Mills, Pitisburgh, Pa,

The attentjon of Engineers and Architects is called
to our improved Wrought-iren Beams and «irders (f"
ented), 1In which the compound_welds between the stem
and flanges, which have proved -0 objectionable In the
old mode of manufacturing,are entirelyavoided, we are
regnred to furnish all sizes at terms asfavorable aacan
eobtalned elsewhere. Fordescﬂptlvellmgfn h address
Carneg ¢, Kloman & Co, Union Iron Mills, Pittsburgh, Pa.

D AGE'S Water Flame Coal Lime Kiln, with
coal or wood. No.1 Soft White Lime or Cement,
with use of water. C.D. PAGE, Patentec,Rochester,N.Y.

» (]

Stereopticon, Hydro-Oxygen;
‘With slides, photographic and otherwise,—dissolves
redectly.—mted for microscope with Zentmeyer-Gund-
ach 1-nscs. Inneat box. Will be sold very low. A splen-
dfd instrument. Address H.S.STAFF OKD, Cincinnati,O.

P You ask WHY we can sl First
Class 7 Octave D’inaos 1or $2907?
We answer—Itcosts lcss than $300
to make any $600 FYisuo soid
through Agents, all of whom make
100 per ct. protit. We have
o Ageits, hut ship direct to fami-
lies a1 Fuctory price, and warrant
D . » 5 Years. =end for illustrated cir-
cular, Iu which we refer to over $00 Bankers, Merchants,
&c, (some of whom you may know), using our Pianos,
in 44 States aud Territories. “Please stale where you saw

this notice.
U. 8. Piano Co., 810 Broadway, N. Y.

ATENTS Sold on Commissien. Send for
Circular. E.H.GIBBS & CO., 84 B'dway, cr. Wall St.

DD & RAFFERTY STEAM ENGINES

and Boilers for Sale—One 15x30 in. Cylinder. with

80 H.P. Tubular Boller and fixtures complete, in perfect

erder—and one 11x%4 in. Cylinder, with 30 HP. Tubular

Boller, Pump, Heater, &c., complete, has been used only
six months. Address J.C. TODD, Paterson, N.J

AGENTS—Mnst fortunate chance to make
i

moncy pleasantly, rcspectably and surely, $25 to

W weekly, without fail. -Attractive littic article,sells
to every Jady and gentleman, Address

0. F. TEMPLETON, 615 Broadway, New York.

FOR SAILLE—The right to manufacture and

Scll the Patent Stave Grain Baskets in the States of

Ohio, Pennsylvania, and New York. Said Baakets pro-

t-cted by numerous patents issued to Horace C. Jones

and others. G. 1. BREWSTER, Appleton, Wis.

TMO FOUNDERIES, Factories, Ropewalks,

&c.—For sale or lease, blocks of Lots.with bulkhead
waterfront. Low prices,easy terms. S.B.SCHIEFFELIN,
15 East 26 th Street, New York.

MITH & GARVIN, Manufacturers of Drill

Presses, Milling Machines, Small Lathes, Gun an
Sewing Machine Machinery «nd Tools, late of 2, 5 &
Hague Street, New York, have_removed to BRICKS-
BURG, on New Jersey Southern Rallroad.

breakage {u hardening. " Hardening by
Annealing. Tempering—ot small tools ; common tools;
knife-vlades ; needles ; saw-blades ; Colors of tempering;
in metal compositions. Damascus steel; imitation o1 ;
zun barrels; blades. Casc-hardeniug—by charcoal, salu
and charcoval, prussiatc of powash, prussiate of potash
and camphor, prussiate of potashand borax ; description
of iron to be used. B

Chapter 1I. VARIETIES OF STEEL.—Wootz—descrip-
tion of ore from which it {8 made; furnacc and blasc;
manner of its manufacture ; philosophy of the process.
Damascus steel; value of sclinitars; fmitation of it by
wrought-iron and lampblack; wrought and cast fron;
alloys, alumina and steel; etching the veins,

Chapter [1I. GERMAN STEEL—NATURAL STEEL; what
1t 18 made of ; steel ore; sparry ore; form of forge-tire
for making steel. Blast; common bellows; cylinder blast;
fan blast. Tilt or force-hammer; construction of ; speed.
Faces of hammer; anvil block. Plllars, or housings;
mov.ng power ; cain-ring ; shaft; lrreﬁulurmes in upeedé
waste of power: weight of wheel and shaft; number o
wipers. lﬂukin natural steel ; first anenrnnce of steel
in the forge; eﬂgect of boiling ou the fron; making steel
of white or No. 2 pig-iron, Use of fluxes. Making of
steel from No. 8 pig-iron. Requisites for making steel ;
Form and dimens{ons of hearth: quality of bottom stone.
Practical manipulation; Form of a stecl cake ; forgin
of the steel. Expense of the process; German metho
of making steel ; Making steel in a puddling furnace;
Refining of steel. ‘The refining fires ; fuel.

Chapter IV. AMERICAN AND ENGLISH METHOD OF
MAKING STEEL—Blistered steel ; amount of stecl annu-
ally manufactured {n England; construction of the con-
verting furnace. Chests, or cementing boxes; chnrslng
of the boxes. Cement. Working of a converting fur-
nace ; Degree of cemertatlon : trial rods ; melting of fron
in the box. Gain in weight; Tiiting; Refining fires;
blast ; operation of welding common steel ; shear-steel.
T{1ts; forms of ha 3 and tilt-h : anvils and
haminer-heads. Cast-steel. Making of crucibles in Shef-
field; mould for that purpose; weight of a crucible;
mode of drying. Cast-house; furnaces; fuel: time of
melting ; manipulation: flux ; tongs ; casting. The mould;
quality of cast-steel ; American stcel.

Chapter V. GENERAL REMARKS ON MAKING STEEL—
Wootz: Germnauor natural steel ; difiiculty in making ft.
First element; ore which {s qualified; crude fron for
steel ; leading principles in can?lng on a blast-furnace
for crude steelaron. Blistered sgeel; spring-s.eel in
Piitsburgh ; saw-blades of Philadelphia. Good {ron for
conversion; trial by experiment; by chemical analysis.
Making the fron for conversion: Cement; Dimensions
and materials of the counverting chests; varieties of
slabs; management ot the chest. A new box, how dried.
Form ofiiron. Firing of the furnace; trial-bars; closlng
of the heat; size and form of the blisters. Tiitlng o
teel; Cut-steel;mnklngn directlyfrom iron and lamp-
black ; oxide of iron with cast-iron, or lampblack ; melt-
ng of wrought-iron ; alloys of iron. Alioys of steel;
Selection of converted bars ; Form of air furnaces ; Melt-
ag pots; Flux; Tiltlug of steel.

Chapter VI. NATURE oF STEEL—Hardness ; Fine cast-
steel ; shear-stecl ; spring-steel; German steel; effect of
too highor too low heat. Refrigeration of steel; medi-
ums; in mercury, in acldulated water, in solutfons of
salt, in ol and fat, in sand, cold metal, and air; manner
in which it 18 performed. Tempering. Characteristics
of steel; hardness and tenacity; color and lustre. Tex-
ture ; Sound; Cohesiou; Elasticity; Specific Gravity;
Fuslibllity ; Welding properties; Magnetic qualities.

APPENDIX. Nardness of alloys; Tenacity, malleability
and ductility of metals.

RECENT IMPROVEMENTS IN STEEL.—Improvements in
steel; Various methods of steel manufacture; Bessemer
process; Martin process: Theaction of eroxfde of man-

nese and splegeleisen Alloys of steel; Steel orcs;

{scellaneous.

=

§& The above, or any of my Books, sent by malil,
free of postage, at the publication prices.

My new and enlarged CATALOGUE OF PRACTI-
CAL AND SCIENTIFIC BOOKS—9 pages, 8vo.—will
be sent, free of postage, to any one who will favor me
with his address.

HENRY CAREY BAIRD,

INDUSTRIAL PUBLISHER,
406 WALNUT STREET, Philadelphla.

$72.00 EACH WEEK.

Agents wanted everywhere. Business strictly legi imate,
Particulars free. Address, J. Worrn & Co..5t. Louis,Mo.

TMPROVED FOOT LATHES. SELLING
Everywhere. N.H. BALDWIN, Laconia, N.H.

DONALDSON’S

PATENT

Adjustable Key-way Gange.

A newly invented tool for gnuflng accurately
the key-ways and u?er holes {n all kinds of
Machinery.” It can also be used as a pattern

le:i fﬂ_;%’lons keys by. B.%h!& for sale.
SAFETY HOISTING

OTIS’ 2achinery.

South St. Louls, Mo.
NO. 348 BRO&WAS&, %%v?%’oﬁ. co.,

ANTED—Work for Lathes, Milling and
Screw Machines, Presses, &c. G. €. PARKER,

M r'g of light Machire work in Iron and Brass, 117 & 119
Mulberry ¢ .
MANUFACTURERS and others—W\.

HooPER & Co., Wholesale Com’n and Agricultural
Agents, doing busi w Seed Druggists, Iron-
mongers, Grocers, &c., in s1l parts of Ireland, are able to
extend Agencies or to introduce useful Inventions.
References exchanged. 1 FOSTER PLACE, COLLEGE
GREEN, DUBLIN.

UST PUBLISHED—ScnHUMANN’s FORMU-

LAS AND TABLES FOR ARCHITEOTS AND ENGINEERS.
A ready reference for grofes:;lonal men in calculatin,
the strains, strength and capacity of structures in w oo
and fron, with fuormuias practically urnngeed. By F.
Schumann, C.E., U. 8. Sn?ervlslnt Architect’s Office,
‘Washington, D. ¢. Bound In pocket form, gilt edges,
llustrated with riore than two hundred engravings on
wood. Price $3.50, sent by mail postuﬁpmd. Publﬁ;hed
by WARREN CHOATE & CO., Washington, D. C.

Machinery,

Wood and Iron Working of every kind. Leather and
Rubber Belting, Emery Wheels, Babbitt Metal, &c.
GEO. PLACE & CO., 121 Chambe:s & 103 Reade Sts, N.Y.

Cold Relled Shafting.

Best and most perfcct Shafting ever made, constantly
on hand in la7ge quantitles, furnished in any lengths up
to U ft. Also, Pat. Coupling and Scif-ofling adjustable

GEORGE PLACE & CO.,

Hangera. y
12! Chhambers & 103 Reade Streets, New York.

Sturtevant Blowers.

Of every slze and descrlgtlon constantly on hand.
GEORGE .
121 Chambers & 103 Reade Streets, New York.
ATHE CHUCKS HORTON’S PATENT

4 from 4 to 36 inches. Alsofor car wheels. Addicse
THE £. HORTON & SON CO.. Windsor Locks, Conn.

Niagara Steam Pump.

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

treet, Newark, N. J

GEAR’S PATENT

VARIETY MOULDING MACHINE

The onl{ simple, completcandreliable Uprl{zht Sha%lnf
Machine known. Legality of Patents sustained (n Uni-
ted States Circuit Courts. Infringers who do not make
immediate settlements will be prosecuted. I MEAN
BUSINESS. A.S.GEAR,Sole Manufacturer& Proprietor.
Also Manufacturer and Dealer in all kinds of Machinery
and Mechanical Supplies. 56 Sudbury St., Boston, Mass.

THE “ PHILADELPHIA”

HYDRAULIC JACK.

ISTON guided from both ends; all working
parts guarded from dust ; single or double pumps,
cylinders, shafts, rocker arms, pistons, etc., entirely steel.

No. 14 N. 5th st., Philadelphia
No: 1 Citl 8t New Youk ® { PHILIPS. JUSTICE.

THE

{8 better, In cve
other Drill Chuck.
List price, 87.

One sample will be sent by mail
prepaid, on receipt of $5.50; and if
you don’t like it, the money wil be
refunded. Addresi the mak% .

A. F, CUSHMAN,

Hartford, Conn.
87~ Orders trom the trade solicited.

LEN TURBINE

respect, than an
Wiii hold to .

HA No riskg to purchaser,

HALEN, Balistou 8ps, N. Y,

Pamphlet sent free. SeTH

PATENTIE

SHAFTING.

‘Lhe facl that cnis snarting uas 75 per cent gruater
Strength, a finer finish,and{s truer to gase,thunsuy other
in use, renders it undoubtedly the most economical. We
arealso the sole manufacturersof the CELEBRATED (‘oL
LINS PAT. COUPLING, and furnish Pulleys, Hangers, etc.
of the mostapprovedstyles. Pricelists maﬂcd on appli-

(1) & LAUGHLINS

cation to J 8
Try street, 2d and 8d avenues, Pittsburgh, Pa.
. 8. Canal st., Chicago.
6"- %ocn of this Shafting in store and for sale by
FGEL R, DANA &

1TZ, Boston, Mass.
. P ., 126 Chambers street, N. Y.
PIERCK & WHALING, Vifiwankee, Wi,

WOODBURY’'S PATENT

Planing and Matching

b
and Molding Machines, Gray & Wood's Planers, Self-olling
Saw Arbors, and other wood workln% mnchlneg.
8. A. WOODS, . 81 Liberty street, N. Y.;
S8end for C{ ulars. 47 8udbury street, Boston.

WO00D-WORKING MACHINERY.

New and improved Woodworth’s, Daniel’s, and Dimen-
sion Planers, Moulding, Mortising, Tenon{nf, Sawin
Boring, Upright Shaping Machines,etc. Machine Chisels
and Augers, Moulding Cutters and Farmer’s Cele-
brated Patent Matcher Heads and Cutters, con
mmlﬁon hand and made to order.

. BALL & CO., 36 Balisbury St., Worcester, Mass.
]\/[ ILLERS AND GROCERS - Gray’s Flour
i and Yeast Company, 60 West 42d St., New York,
Manufacturers of Gray's Pure Ho
Famlily and Millers® use, owners an

Yeast i’owder, for

ntors of Patent

Right of manufacture of Pure Hop Yeast, Self Raising
Flour, and Gray’s Superior Family Flour.

Agents Wanted. Namples and circulars, 25c. Gray's

‘Wheat and Yeast Feeder.

= — m————

NEW and 2d-HAND.=:

MAUHINERY Send for Circular, Cuas. PLACE
I & CO. 60 Vesey st., New York.

Andrew’s Patents.

Nolseless‘]!‘rlction Grooved, or Geared Holst-

ers, suited to every want.

Safety Stﬁrf Elevators, Prevent Accident,
Rope, Belt, and Engine break.

Safety Bollers.

nes, Double and Single, 1-2to

Horse power,

Centrl%nl umps, 100 te 100,000 Galions
r Minute, Best umpll in the World, pass
IH‘uSnn » Gravel, Coal, Grain, etc., with-

oul ary.

All L}ght srmrle. Durable, and Economical.

Send for Circalars,

‘WM. D. ANDREWS & BRO.
414 Water Street, New York.

NEW & IMPROVED PATTERNS.—MA-

Smoke=-Burnin
Oscillating En
100-

CHINISTS’ TOOLS—all sizes—at low prices.
E.& R.J.GOULD. 108N.J. R. R. Ave., Newark,N. J

For the Best and Ch
b Sy
DROP PRESSES. MIDDLETOWX, COXN. °

JASON’S PAT'T FRICTION CLUTCHES

are manufactured by Volney W. Mason & Co.,

Providence, R, I. Agents, L. B. BROOKS, 60 CIIff street,
New York; TAPLIN, RICE % CO., Akron, Ohfo.

1832, SCHENCK’'S PATENT. 1871,

WOODWORTH PLANER!

And Re-Sawing Machines, Wood and iron Working Ma-
chinery, Engines, Boilers, etc. JOHN B. SCHENCK'S
SONS, Matteawan, N. Y.and 118 Liberty 8t., New York.

F‘OOT SAWING MACHINE—best out—

Cuts very fast, as smooth as a plane. S. C. HILLS,
51 Courtlandt Street, New York.

A WEEK GUARANTEED. Reliable

the OLD OAKEN BUCKET, a Literary and

Temperance Magazine of [ pages, hand-

aomc(lfv g{lnwc, finely i)lustrated and ably

edited, Many of our agents are making $10

5y “Y person willing to work, Sample copy and in-

structions mailed FREE. Agglg at once for an agency.

ﬁAddrtf“x" IRON WORLD JBLISHING CO., Pitfs-

urgh, £a.

agents, of either 6ex, wanted to canvass for
er day, and $28 per week can be made the year round
‘Write for a Price List to J. H.

JOHNSTON,

179 Smithfield St., Pittsbureh, Pa.
Lo ‘ilw Shot Guns, $40 to Double Shot
nnn,tstoll . Single Guns, 8310 Rifles, 88 to 875.
€6 to 835, Piltﬂll’ 81 10 88 Gun Material,
]l'hh!n& Tac kle, &o. Large discounts (o rdealars or cluds,
Army Gans, Revolv oto., bought or trsdea tor. Goods
4 tent by express 0.0.D. to be examined befure paid for.

The CANADIAN PATENT OFFICE R»ECOB])

AND MECHANIC'S MAGAZIN
Publlnhe«FMonthly, contains: 1. Short cll‘lm and Dia-
gram of every invention patented in Canada during the

month, furnished by the Canadian Patent Office and pub-
. Original and selected articles on

g ing, Mechanics and Manufac-
rofusely {1lustrated.

tures, The wh- le forming a hand-
somed gogamphletot 60 to 80 pages monthly,and a vol-
ume of pagesannually. Invaluable to inventors,me-

chanics, manufacturers, architects, builders, chemists
and others. Two Dollars. U. 8. currency, payable in ad-
vance, cover on:zyear's scbscription, including Canadian
ostage. Onl er annum. Inventors and manufac-
will ind this magazine the very best medium for
advertising. Rates low, bellghonly cts. Ker line, and
.50, U. S. currency, per inch space each insertion.
Illuatrations of important inventionsinserted at spectal
rates by contract. The *Scientific American" of April
19th, speakingof this publication, says: ‘ A new publica-
tion. under the above title.has been recentlycommenced
at Montreal, Canada, by the well known publisher, Mr.
George E. Desbarats. It embodies an official 1ist of all
satents granted in Canada, with the claimsand reduced
tagrams of the drawings. Addedto thisis & department
of miscellaneous infermation, containing {llustrations
of recent interesting discoveries, general sclentific
news, &c. e publication,
which reflecta the highest credit upon its enterprising
publisher, and deserves success.”
Send yi;mr address. with $2 for one year’s lnbscﬂrtion.
to GLORGE E. DESBARATS, Publisher, Montreal, Ca.

arers

&Q HINGLE AND BARREL MACHINERY.—
? [m‘proved Law’s Patent Shingle and Headling Ma-
c simplest and best in uee. Also, Shingle Heading

nd Stave Jo nters, Stave h‘((]usllzers, 'Headlng Planers,
Turners, &¢. Address TREVOR & Co., Lockport, N. Y

WORKING CLASS MALEQR FEMALE,

$60a week guaranteed.

ResPectable employ_vm-nt at home, day or evening; no
capital required; fv"\ instructions and valuable nn'ﬁmze
of goods sent free by mall. Addrees with 6 cent return
stamp, M. YOUNG & CO., 16 Cortlandt St., New York.

I;UERK’S WATCHMAN’S TIME DE-
TECTOR.—Important for al. large Corporation:
and Msnufacturing concerns—-cnrnole of controllins
with the utmost accuracy the motfon cf a watchman or
gnrolmnn, 48 the same reaches diﬂerelht. i’utlom of his

eat. Serdfora Circnlnr.P o.B W o

. 0.Box 1 Boston, Megs.
N. B.—This detector is covered by two U. S. Patent:,
Parties using or selling these instruments without av-
thority from me will be dealt with according to law.

ORTABLE STEAM ENGINES, COMBIN-
ing the maximum of effictency, durability and econ-
omy, with the minimum of weight and price. They are
::e ely and favorably known, more than 1,000 be{ng in

circulars sent on q?lluuon. Address
THE J. C. HOADLEY CO. Lawrence, Mass.
Liberty st., New York.

I) UNCHING PRESSES FOR SALE Cheap,

several sizes, both Screw and Treadle, suitable for
Tinners or Fruit Can Makers. All in good working or-
der. For particulars, address H. E\’EBETT, No. 108
North Front Street, Pfll)ude)phh, Pa.

Improved

THOMAS LEFFEL.

n Unexcelled In Power for size
and cost. Economical at part gate,
Built in Superiorstyle. Unequalled

B ntll)upllcalion of parts at smal!
outlay.

P HEK_MANN & HERCHELRODE
MANUFACTURING COMPANY,

Davton, Ohlo

Send for Circularand Price List."

A\:V SUN’II‘MI;]‘RS, Sinile and Double Up
sets, Baw Tooth SBwages, Mill Dog Holders, S8iding
olders, Raflroad Spike Pullers,and T .

for circular. G A. PRESCOTT. sarxeﬁ; Hew §ond

FREY’S.

SAW GRINDER

Will Gum and Sharpen Saws
better and in less tima than
any other device, Saves files,
tune and Laoor; 8hapes mold-
ingBitts ; Grinds and polishes
Metal, &c. &c¢.
Manufactured b

Frey Siecklera (o

Bygvrus, Ohio.

SECOND‘ HAND Machinists’ and Wood
Tools for Sale. List and description furnished by
8. F. QUINBY, 165 Pearl St., New York.

All warranted sstisfactory or no sale. Descrip ve

OOD-WORKING MACHINERY GEN.-
enll{. si)ecumes, ‘Woodworth Planersand Rich.
vrdson’s Patent Improved Tenon Machines.
Central, corner Union st., Worcester, Mags.
WITHERBY RUGG & RICHARDSON.

Wendell’s Pat. Door-Stop & Fastener.

Cheap and
effectual.
Profits large
and den:and

WOODWARD'’S

NATIONAL

ARCHITECT

1000 WORKING DRAWINGS.
Plans, Detalils,

Specifications& Est{mates.
TWELVE DOLLARS, post-

L T = rr paid.
) 1000 Diagrams, illustrat-
MONCKTON S ing all branches of Con-
NATIONAL structive Carpentry, Rnof-

ing, Framing, Stairbuilde

BUILDER. llnl', and Handrailing.

TwELVE DOLLARS, post-paid.
ORANGE JUDD & CO.,243 Broadway,N.Y.

SILICATE OF SODA

in its various forms. PHILADELPHIA QUARTZ CO.
WORKERS AND

MANUFACTURERS, poiiss

branches of the Metal Trades, should keep thoroughly
?rstedw taking that invaluable _llonrnll entitled the
RON WORLD AND MANUFACTURER. Its Metal
Price Current {s thoroughly reliable. It is cdited with
great abiifty. Its correspondence embraces the contri-
butions of State Geologfsts, Metallurgists. and of emi-
nent Scientific Men. Its manufacturing news is obtained

- Sample,
Post-paid,

25 CENTS.
4,Baso Knub ; ¢, Rubber Cushion ; Band D, Screw.

WENDELL & FRANCIS, 436 Walnut St., Philadelphia, Pa.

$25 A DAY! Agents wanted. Businessentirely

new. G.G.SHAwW, Biddeford, Me.
sTEEL STAMPS Fleharty & Co.,
& STENCILS.

CLEVELAND, O.
Improving the Harbor of San Francisco,

U. 8. ENGINEER Orrice, 533 Kearney St.
SaN Francisco, Cal,, May lst, 1878. ;

Sealed prol?onla, with & coﬁy of this advertisement
attached, will be recelved until noon, July 1st, 1878, for
the removal of Rincon Rock in this harbor.
Specifications, forins for bids, and all necessary infor-
mation can be obtained ut this office,
G. H. MENDELL, Major of Engineers.

ICHARDSON, MERIAM & CO.

anufagturers of the lat: est improved Patent Dap-
els’ and Woodworth Punlng schines, Matching, Sash
aud molding, Tenoning, Mortising, Boring, Shaping, Ver-
ol og Sl Eeawlie Mitncafom Milk o
W, an .
chines, Spoke and Wood Torning La a rou:

&t‘lae;ﬂ Enﬁd: o1 rood-working Machinery. Ca
on application. Man .
cester, Mass. erehonsg.pwz Liberty at, New Yg . f'."

rn pecial corpsof salaried correspondents travelingn
afll sections of the country. It contains the choicest
selections from the scientific and mechanical journals of
this country and Europe. Its circulation {s incressing
rapidly, not only throughout the States but in tk.e Prov-
inces. .nﬁlmd. ermany, etc. It 18 the BEST ADVER-
TISiNG MEDIUM in the United States to reach the
Hardware, Machine and Metal Trades. This valuable
week[lfygjoumul wifl be sent
FO MONTHS ON TRIAL FOR ONE DOLLAR

Tryit! Address

IRON WORLD PUBLISHING CO,,
Pittsburgh, Pa.

One copy, one year B $5.00
One copy, six months - 150
One copy, tour months - - - 100

One copy of Scientific American for one year, and
one copy of cngraving, “Men of Progress” -

One copy of Scientific American for one year, and
one copy of “Sclence Record,” for1878- . . .

Remit by postal order, draft or express.

The postage on the 8cientific American is five centsper
quarter, payable at the office where recefved. Canads
subscribers must remit, with subscription, 25 cents extra
topay p

10.00

450

1 les sent by mail for 30 cts., that re uick fo
1. R L. WOLCOTT. 151 Chatban ‘Square. New Tore.
ts wanted! Al classes of workd

50 $205 % e

" « U ple, of either s2x, young or old, make more money a$

work for s {u tl.eir spare moments or all thd vime than atanything
articulars free. Address @. Portland. Maina.

wse. P

© 1873 SCIENTIFIC AMERICAN, INC.

Address all le.lers and make all Post Office orders o:
drafts payable to

MUNN & 0O,

87 PARK ROW, NEW YORE,
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Scientific dmerican.

[JuNE 7, 187

Qdrertisemeists.

Adoertiaements will be admitied on this page at the rate of
81.00 per lins for each insertion. Engravings mas
head advertisements at the same rate per line by nweas-
urement. as the letter-press.

GLASS OILFE DER% for Slmn.hll( and
achinery, $3.00

Sample by mafl, 85 cts. Looue Pulleyl need ofl-

ing but once a year. Circulars free. R

MS'
No. 1 Chambers St., New York.
ASPHALTE ROOFING FELT.

WELL tested article of good thickness

and durablility, suitable for steep or flat roofs ; can
dp[}lled by an ordinary mechanic or hand; { 1a) orer
Send for circular and samples to ]
Maiden Lane nnd 9 leeny treet. New York

BOLT - gvmm’iis
EVERYBODY,
, WITH .
Grant's Adjustable Dies,
BIIP!JCITY PIIOIBION

Rnﬂrondl Mnchlnlnu. Mnnutnc-
turers, Blw\lmnhl, write
WILEY & R

Gmenﬂeld Mass.

AVELING&PORTER,

ROCHESTER, ENGLAND.
ROAD LOCOMOTIVES,
STEAM ROAD ROLLERS,
STEAM PLOWS (Direct traction),
TRAMWAY ENGINES,
LOCOMOTIVE CRANE ENGINES,
PORTABLE ENGINES.

Agent—W. C. Oastler,

43 Exchange Place, New York.

MORRIS, TASKER & CO.,

MANUFACTURERS OF

AMERICAN CHARCOAL IRON

Boiler Tubes.

WROUGHT-IRON TUBES
AND FITTINGS, FOR GAS, STEAM
WATER, AND OIL.

(3 Steam and Gas Fitters’ Supplies, Machinery for
Coal Gas Works, &c. &c. ppict: i

NO. 15 GOLD ST.. NEW YORK.

A. 8. CAMERON & CO.,]
ENGINEERS,
sirecNew Tork Giey. 0

Steam Prms,

Seynd for a Price List.
RAN SOM SYPHON CONDENSER perfects

and maintains vacuum en SteamEngines atcost of
one per cent its value, and by its use Vacuum Pans are
ron wlth full vacuum without Air Pump. Send to WM.
81 Chardon 8t., Boston, for a personal call, or
he Compnny, at Buffalo, N. Y., for a circular.

revents and removes scale in Steam Boilers—aoes not
njure the Iron. Inuse over five years M patent cov-
ers all Hydrocnrbons State Rights for Sa
J.J. ALLEN, Patentee, Phﬂndelphln. Pa.

SEND FoR BoOK CATALOGUE.
BICKNELL, 27 Warrenst.,N.Y.

Steel and Charco
mlnlng and hoist
sion of 1{;ower. etc
smpu'
pes A large
deured len
roacway,

al Iron of superior quality, suluble for
lng x ponel, inclined planes, transmfis-
180, Galvanized Charcoal & B B for
Bridges, Derrick Guys, Ferrx
» stock censtantly on hand from wh
ths ere cut. JOHN' W . MASON &
ew York.

THE
LATEST IMPROVEMENT

LUBRICATORS|"

The celebrated NEEDLE-VALVE OIL
FEEDER for Locomotive and sutlonsr‘y
Warran

Cincinnat{ Brass Works.

- K —¥urnace-Lining — Fire-proof Chimney-
Filltﬁn%g(ﬁevenuve of * Defegtlve ﬂuepl "—Fire-proof
Stack-lining. 12 to 24 inches caliber, 2 feet lengths—and
Vitrified Clgly Sewer-] X&ne Res;amslble genta in West-
dress

anted.
PO Calumet, Jefferson Co Ohto.

Machines—Cheap-

e -nd

EACH’S Scroll Sa;vu} {achines lo
t in use. or Illustrated Cata
e T et o L., BEACH, %0 Fulton St

Highest Preminm é

ESTABLISHED |
IN 1858,

The “ASBESTOS ROOF
of Tin, Slate, &c., on steep or

ASBESTOS ROOF COATING AND
FELTS, ASBESTOS BOAR
¢ Send for Descriptive Pamphlets, Price-Lists, &c.
These materials for sale by
KIRKWOOD & DUNKL E, Chicago.
M. St. Louis, Mo.

N NS, Galvest Texas.
B E. A. EDW%A()Rg'S &' 55'.."9':1.. Francisco, Cal.

SEMEN'I',

AND PAP

Medal) Awarded and Endorsed by Certificate from the AMERICAN
ITU E as ¢ 'l‘ho Best Artlcle in tlle Market.

NG? 18 a substantial and _reliable material, which can be safely used in place
at roofs, in all climates.
cheaply tnnaported and easilyapplied. Also, Manufacturer of

It is manufactured in rolls ready for use, and can be

TING, SH_ ATH[NG

%BES'I‘OS BOILEK ALY,

R, ASBESTOS,
Liberal Terms to Dealers.

H.W. JOHNS,
NEW OFFICES, 87 MAIDEN LANE,
Cor. Gold St., New York.

N Y, PlASTER WORKS,

ANUFACTURERS of Calcined and Land Plaster, Marble Dust, Terra Alba, &c.,&c.

DouBLE EXTRA Plaster I8 unsurpassed. Every Barrel warran!
Our Quarries are in Nova Scotia.

Our

‘WORKS, 469, 471 & 473 CHERRY STREET, NEW YORK.

"LEFFEL'S IMPROVED DOUBLE TURBINE

WATER WHEEL

New BookdustOut-160PAGES

SENT FREE

10 any parues mterested in water power, au 1833
JAMES LEFFEL & CO.,
Smxmmn.n, Omo, or10Y LIBERTY ST., N. Y. CITY.

" IRON_STE! MSHH’ BUILDERS.

NEAFIE
PENN WORKS,

MAHOGANY,

ROSEWO00D, WALNUT, WHITE HOLLY,
SATIN WOOD, HUNGARIAN ASH, AND
ALL KINDS HARD WOOD,

IN LO0GS, PLANK, BOARDS, AND VENEERS,

GEO. W. READ & CO,,
Oﬂlee.Mm lnd Yard,186 to 200 Lewis 8t., cor 6th st.,E.R.

zr Enclole &:

mail promptly and htM’ully execut.ed
stamp for Catalogueand Price List.

enter. Advertising Agent. Addre:s

Box T8, Ne;r Y

“The Barrison Bofler”

Seven years’ aervlee in some of the largest establish-
ments in New England and elsewhere, with boilers

repeated orders fr- »m the same parties,
thls lmproved generator has taken a permanent place in
the use of steam.
Fifty Thounnd Horse Power hnve been made and put
?entlon with a greuent steady and.
the surface of the Harrison Boller is either ateA&n
genentlng or superheating uurnce, and when this nee:
entire renewal it can be as g as new at an outlay
of only one half the cost of a new boiler. It can be taken
out and replaced by merely re:novlng the loose bricks on
thetop, without disturbing the fire front or brick work
of the original setting. It is most dificult and expensive
to take out and replacethe ordinary wrought iron bofler,
which, when worn out. i oomparauoely worthleu and
can acarcely com furch
As the current repnlro o thelron work ut the "Harrison
Bofler must emsnate from the place where it is manu-
factured, it is possible to know just what these repairs
cost. With 50, horse power in use,theaverage cost of
repalrs for thls lnrge aggregate amounts only to about
one thousand dollars ger month, which i less than one
er cent per ammm an ao much be said of any other
iler a8 ngel{ used as this ?
Harrison lers of any size can ordinarily be made
reld for dellvery. afterorder is given, as fast as they
ut in_place, the setting costing no more than
um ot he ordinary wrought iron boller.
For all information, circulars, etc., applieltlon must
be made direct to the
HARRISON BOILBR WORKS,
rays Ferry Road,
Phﬂadelphls. Pa.

WIRE ROPE

JOHN A, ROEBLING SSONS"

MANUPACTURERS, TERNTO!

OR Inclined Planes, Sta.ndm

Bridges,Ferries, Btnys. or Guysen

er Ropes, Sash Cor ?per and Iron, Lightni

Conducters of Cop) er 8 eci attention gh en to ho

ing rope of all k!n s for Minesand Elevators Apply for
circular, giving price and other information nd for

pamphlet on Transmission of Power by _Wire Ropes. A

arge stock constantly on hand at New York Warehouse,

No. 117 Liberty street.

THE
AMERICAN

Turbine Water Wheel

Has recently been Im roved and sub
ected to t orou, ests by James
merson, Holyo e, Mass., showing

hlgher average results than any Tur-

bine Wheel ever known. A full re-
ort maz be obtained of STOUT
ILLS & TEMPLE, Dayton Ohio.

ShqiRi% %.g'
8L-

»k For Printing on any Matertal aper,
i glass. woodﬂ stone, metal, ¢ &lﬁl}d'
s round or uneven suy) acu

Black or Colored Inks, Gold or
Silver Bronze. Price $1.to $8.
Send stamp for Circulars of our
Stamps and Printing Materials.

Agents wanted. Golding & Co, 14 Kilby St, Boston.

THE TANITE CO.,

INVENTORS & BUILDERS OF SPECIAL
MACHINERY CONNECTED WITH
EMERY GRINDING.

SOLID EMEB%X?E%LSJN}m 1 llnlto skfleet Ihn diam.
Y WHEEL 18 rapialy taking t| 1
of the_me and the Grindstone. If gouywlsh mg mnig lI‘I(x::.:

MARINE ENGINES BOILER UILD-
ERS OF ‘t&&%’ D' %?GINES.
ASBESTO Wmted in Crude State—any quan-
tity. Address ROSENT
SHUSTER, Chatham Mills, Philadelphia, Pa.
c LANT TOYE’Sl MILL FURNI%I%ING ’}’VORKS
S are the largest in the United States. hey make
WIHQNM sﬁ“ggmﬁf TTOR E(:S “',ﬂhf Dissolving View Apparatus, Views for Public Exmbf urr Mlllstoneﬂrﬂortnble Mills, Smut Machines, Packers,
nsaitny Snd‘GomioRable bed? Hers 0 1. “ihe softesty | tone, etey & prodtable Buelnes for 3 map with emall | JoL FlGks, mﬁ:‘hu.“é'e.ﬁ“t:r’:.“"o"°‘”““'"’“““’
pasacal mkoe °1'({'|‘,“°:f,",2';5};'g :,‘;2,;’,‘;‘_‘“}}% 2135',;;%0“,‘ O ALLISTER, Optician. 40 Nasesu Bt., New York. 1 OTE & 50N Sutalo, N. ¥.
plete without it. { f tem-
pered steel spﬂnﬁs ,80 united that the Pressure is equally
ly moved or carried about the house. BOILER

distributed. Eas
Can be lifted, turned, or rolled up like a blanket. Both
sides alike. ko me.no wooden slats, no straps. May
be used on floor wm:ont. bedstead. No under bed re-
quired. Needs only half thloknen of hair mattress. 'l’ho
regular size double bed, 4 ft. 6in. by 6 lt contains 192
tempered neel nphom.ery springs and we! fh' only 25
1bs. More 8sp ngs for (onnnoney in this bed than in any
other. ann d nofseless. Any sizes made to order
Send !or pictorial circular. Retall price of double bed,
! hipped, by single bed or %xum , to all parts of
he world Liberal discount to t| e. Agents want-
& CO., Makers, 102 Chambers St., cor.
Church New York.

NEW YORK SAFETY STEAM POWER CO.

30 CORTLANDT-ST., NEW YORK.
‘ SUPERIOR

STEAM ENGINES
AND BOILERS,

han 400 ene
nes, from 3 to
00 horse-pows
B er, in usc. Send
for illustrated
circular.

Mach@m,st’s Tools,
EXTRA HEAVY AND IMPRO
LUCIUS W. POND, murAcT

Wlnrooml. 0 IJbeny street New York.
STEBBINS. Agent.

IDDER’S PASTILES—A Sure Relief for
Asthms. STOWELL & CO. Charlestown. Mass

Save fuel, and mpH DRY steam, Euﬂy .tuched to
any boiler. W.BULKLEY §m
98 Liberty ét ew York.
For testing Ovens, Boller

Pyrometers. s wa:  tunsce,

Super-Heated Steam, Ofl Stills, &c.
Address m:mw W.BULEKLEY,
98 Liberty 8St., New York.

‘With “ ASBESTOS FELTING ;" saves twenty-five per cent. in fuel. Send for circulars.

ASBESTOS FELTING COMPANY,

Nos. 816, 818, 820, and 322 Front Street, New York. & Asbestos in all quantities and qualities for sale.

Bk AMERICAN

04‘
% 2

«9

SAW CO.

&,

No, 1 Ferry 8t. ° , sedt!!‘
u:wvnnl. e‘ % $ é” &
S
@ PR
» F o>

&S

EMERY WHEEL MACHIINERY
for grinding Tools and Metals, gum-
e Bawes leaning Castings,grind-
ing Planer Knives perfectly 8 cht
—unequaled forthe nerllng qua)
AR o

e f -

dress
COMPANY 98 Liberty St New York.

MONEY mde wlth Stencil and Key Check out.
ts. The chell)pelt and best. c-ulov
and samples tree E. M. DOUGLASS, Brattleboro’. Vt.

W TERWHEEL

TOBE THE BESTEVER NVENTED

R. A Vervalen's Brick Machines,

Made at Haverstraw, Rockland Co., N. Y. Making n!.ne

tenths of all the brick usedin the State. Sendforcircular.

A_BOOK FOR THE PEOPLE.
Underground Treasures.

HOW AND WHERE TO FIND THEM.

By JAS ORTON.A.M., Prof. of Nat. Hist. in Vassar College.

book for Land "Holders, Farmers, Mechanics, Specu-
1ators , Miners and d Ladorersand all however ansclentifc,
Telling them pln how to seek for Mineral Treasures,
how to recogni. ze. stinguish, snd to know their vllue
“ With a bit of wlndow glass, a jack knife, md common
sense, the owner of ‘Underground Treasures n dis.
tlngul-h nurly all the minerals in the Unlted sutea .
In cloth, $1.50." Sent by mail, post paid, upon receipt of
price. Circulars

DUSTIN, GILMAN & CO., Hartford, Cenn.

ACHINERY,MODELS, PATTERNS, and
light goods mnde to order by W.C. GOODWIN.
rand Street, New Haven, Conn.

RON PLANERS, ENGINE LATHES

our Flcto?l Foundry Mill or Shup,
n

&:r::l;:l%egog; Em Grin A:er A imd note
es. udicious us
of Tanite Emery Wheels nnd Grln'(’ling Mjnchlnery wlﬁ

more than repay the cost in this year's work! Nothing
will shape, reduce or remove Metalso cheaply and uickly
as a Tanite Emery Wheel. The cumn§ polnts qt a fle
ne steel,and euch minute’s use injures its cnttln edge N

eel never grow: F! me-
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PORTLAND CEMENT,

From the best London Manufacturers. For r ale b
S BRAND, 55 X. Y.
A Practical Treatise on Cement mrnlahed tor zs cents
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Patent Drill Presses, with Quick
Return Motlon

In the Market, also other Mlchinlst Tools.
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Working Models

And Experimental Mnchine Metal, or Wood, made to
order by R, 62 Center st., N. Y.
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REYFUS’ transparent Self-act-
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PORTABLE BATHS.

Address PORTABLE BATH CO., 13 Sodth 8t., N. Y.
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