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THE MANUFACTURE OF SHOT. 

Lead shot, though sometimes made of lead alone, are al­
most always formed of an alloy of arsenic and lead, the 
arsenic being introduced in the form of arsenious acid or the 

, sulphuret (orpiment). The object of the addition of the 
arsenic is to render the hard brittle qualities of the lead, 
which is contaminated by iron and antimony, softer and 
more ductile and of the proper consistence, when melted, 

, for taking the globular form. Owing to the rapid decompo-
sition of the arsenic it is treated by itself in the bottom of 
the melting kettle' shown in Fig. 5. A cover is placed over 
the substance, and its stem, which rises up through the ket­
tle, is fastened down. The lead is then added above the 
cover, and when melted the cover is lifted out of the liquid 
mass, which instantly becomes permeated by the arsenic 
beneath. The alloy thus produced contains 45 lbs. of ar­
senic to the ton of lead, and is known as �'temper. " This 
again is added in the proportion of 1 per cent to the pure 
lead, and thus the shot alloy. containing a very small per­
centage of arsenic, is produced. The making of quantities 
of the temper at a time is a great convenience. as the pro­
portion of arsenic in the shot is thus kept uniform while the 
melting can be done in the ordinary kettle in the summit of 
the shot tower. The temper pots hold about a ton of metal 
each, and the cooled product has a brownish gloss distin­
guishing it in marked manner from the dull hue of the pure 
lead. 

The ascent of a shot tower cannot be commended as either 
agreeable or interesting. To go round and round a spiral 
staircase, just wide enough for the body and no more, is to 
get into a bewilderingly dizzy state. Besides, after develop­
ing about one fourteenth of a horse power with one's leg 
muscles, a sensation of fatigue follows, which is not easily 
got rid of. After the visitor has reached the uppermost 
story and regained both his equanimHy and his wind, he is 
treated to a new sensation, which becomes the more marked 
in accordance with the force of the prevailing breeze. The 
tower rocks like a 
ship at sea-some­
times so much as 
to dash some of the 
molten lead out of 
the kettle. Of course 
there is no danger, ' 

because the edifice 
is usually construct­
ed with an iron 
frame, which is not 
only strong but elas­
tic, while the brick 
filling giveR addi­
tional stability. But, 
as at the famous 
tower at Pisa, to 
the summit of which 
no oneprobably ever 
ascended without, 
on looking over, in­
voluntarily recoil­
ing with the expec­
tation that the edi­
fice surely was about 
to fall ; so, in the 
shot tower, one's 
powers of percep­
tion and reasoning 
faculties are at di­
rect variance : and 
nervous people are 
liable to receive a 
disagreeable shock 
in consequence. 
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which, passing down through the center of the structure, sa­
lutes the climber of the narrow stairs at every turn . Blister­
ing as the molten metal is, the men dash their ladles into it 
as if it were water. This is hard labor, ' and rapid besides, 
for the lead runs through the collender almost like quick­
silver: while if it is allowed to become a little chilled in the 

bottom of the vessel. then the holes are stopped, and the 
careless workmen have no 'easy job in cleaning them. Five 
tons of lead are often thrown down in half an hour in the 
establishment we visited. The collender is simply a copper 
pan, the bottom of which is perforated and which rests in 
an iron ring. A long handle from the latter allows of the 
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collender being fastened over the well. In the bottom of 
the collimder is placed a layer of the dross which rises to the 
surface of the lead during melting. This in a measure checks 
the too rapid escape of the melted metal, and is thought to 
have the effect of increasing the rotundity of the shot, pos­
sibly by expediting its cooling as it passes through. The 
holes in the collenders vary from h to .h of an inch, but 
the shot are of larger diameter than the orifices. In falling 
to the base of the tower the particles of semi-fluid lead, acted 
upon alike over their whole surface by a current of air, are 
made to assume the globular form, and by the time they 
reach the bottom they are sufficiently hardeTd by cooling 
to bear the shock of striking the surface of the water in the 
well, below. 

The size of the shot is only approximately fixed by the 
sizes of the holes in the collenders. The mass is always 
larger than the hole from which it exudes, and as the period 
of dropping is not exactly uniform, perhaps half a dozen 
sizes are produced from the same sieve. Again, large sized 
shot require to be dropped from a greater height than 
small sized, and while in some cases 100 feet is sufficient, in 
others an elevation of 150 feet is hardly enough. Buck shot, 
as will be explained further on, are not made by the drop­
ping process at all, owing to their size. Various devices 
have been proposed for shot-making. having for their object 
the abolition of the tower. One process consists in pouring 
lead upon a revolving table on which is placed a cylinder of 
perforated sheet brass. The table is revolved with a velocity 
of 1,000 feet per minute on the periphery, and the lead is 
thrown through the perforations on the side, forming round 
shot, which strike against a linen screen placed to inter­
cept them. A method has also been patented in this coun­
try for dropping shot through short distances but subjec­
ting them meanwhile to a powerful air current which cools 
them. 

After the shot have reached the bottom of the well, they 
are at once lifted out by an elevator and thrown upon an in-

clined drying table 
over which they 
slide, falling ulti­
mately into a wire 
gauze rotating cyl­
inder. Here they are 
rolled and ground 
together, and in this 
way the minute 
burrs upon them are 
removed. From the 
cy lin der another el' 
evator lifts � the shot 
upon a screening 
table, Fig. 3. This 
consists of a series 
of planes arranged 
at gradually de­
creasing heights. 
Between each there 
is an interval. The 
shot being started 
at the end of the 
highest plane will, 
if perfect, roll from 
one plane to anoth­
er, jumping over 
t h e  in'ermediate 
spaces ; if imper­
fect, however, the 
latter become pit­
falls, into which, 
sooner or later, it 
tumbles and is car­
ried off into a re­
ceptacle, the con­
tents of which go 
back to the melting 
kettle. The good. 
shot, after passing" 
this ordeal. reach 
the separators. It 
should be explained 
that there are usual­
ly several tables, 
each being devoted 
to a different size of 
shot and its approx­
imatinl\' sizes. This 
I Continued on page 

Up in that lofty 
apartment (Fig. 1 ,  
represented in our 
large engraving) the 
visitor finds two 
men, their hands in­
cased in thick bags, 
and grasping heavy 
iron ladles with 
which they dip out 
the molten metal 
from the kettle, 
and pour it into the 
collenders. Here is 
the source of that 
dazzling stream, THE MANUFACTURE OF SHOT. POURING THE MELTED LEAD. 50 ) 
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$titufifit jmtritau. 
THE LATEST BRITISH NAVAL FAILURE. 

A strange fatality seems to attend the vessels of the 
English navy. For more than two years past accidents and 
blunders have occurred so repeatedly in the finest and pre­
sumably best built ships that the conclusion appears immi­
nent that the superior skill of English ship constructors, en­
gineers, and seamen is fast leaving them. Not long ago the 
Orontes, a splendid new troop ship, after a highly satisfac­
tory two hours trial of her engines, was sent to St. Helena. 
Hardly had she started on her voyage than (to quote the 
Engineer) " the engines broke down utterly, and the ship is 
now lying disabled in the harbor. " 

But the hugest blunder of all, if we may credit Mr. E. J. 
Reed, the late chief constructor of the navy, has been per­
petrated in the designing of the famous Inflexible, supposed 
to be the most powerful vessel of all the English ironclads. 
She is built on the citadel principle ; that is to say, she has 
a heavily plated central portion wherein are guns, machin­
ery, and magazines. Before and abaft this strong portion 
the ends are unarmored, it being considered that even if 
such portions are destroyed in action the fighting capacity 
of the ship will be none the less. But now Mr. Reed says 
that if these ends do happen to be destroyed in an engage­
ment, the vessel will not have sufficient stability to stand up­
right, and in short that she will capsize. On visiting the 
Inflexible from time to time he found that the unarmored 
ends were so very large in proportion to the citadel that in 
order to determine the doubts suggested, he designed an 
Inflexible in his own office, made all the calculations, and 
the result he now affirms shows that the destruction of the 
cork-lined extremities would determine the foundering of 
the ship. As the Inflexible has been under construction for 
nearly four years, and as two similar ships have been begun 
at a cost of about 6 million dollars, John Bull's consterna­
tion at reading Mr. Reed's damaging assertions spread forth 
in the London Time8 may be imagined. The Admiralty is 
put upon its defense ; but Engineering, after reviewing both 
sides of the question, admits that the " position of affairs is 
most serious." This is the second disagreeable truth which 
Mr. Reed has presented to his countrymen within the last 
few weeks. The other was that England did not possess an 
ironclad which could not be promptly destroyed by well 
managed torpedoes, and that in view thereof the quicker 
she stopped building enormously costly iron war vessels, 
the better. 

GLIMPSES OF ATLANTIS. 

The sedimentary rocks of our Atlantic States aggregate a 
a thickness of nearly 45,000 feet. The manner in which the 
sand, gravel, mud, and so on, which formed these rocks, was 
distributed over the bed of the sea 'which rolled where our 
continent now lies, proves beyond a doubt that they came 
from the north and east. They represent the detritus of pre­
existing lands, the washings of rains, rivers, coast currents, 
and other agencies of erosion ; and since the areas supplying 
the waste could scarcely have been of less extent than the 
new strata it formed, it is reasonably inferred that land 
masses of contin(mtal magnitude must have occupied the 
region now covered by the North Atlantic before America 
began to be, and onward at least through the palreozoic ages 
of American histary. 

It is !lot to be imagined that the ante-American sea was 
45,000 feet deep. When the earlier palreozoic strata were form­
ing the water was evidently shallow, and in some parts 
broken by islands. From time to time the sea was deepened 
by the sinking of its floor ; and as the successive strata were 
laid down the subsidences for the most part more. than kept 
pace with the thickening deposits. Now. and again the 
movement was reversed, as when the Green Mountain range 
was uplifted ; and occasionally deposition exceeded subsi­
dence, or slight elevations brought the sea bed near to the 
water level. Previous to the carboniferous period evidences 
of shallow water are common ; and after that time successive 
low-level land areas repeatedly occupied the eastern half of 
what is now the Mississippi basin. 

While the new America was thus forming the ancient At­
lantis was no doubt sinking as well as washing away. When 
its final disappearance occurred remains to be determined ; 
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of the equator in the Azore Islands, and further south in St. 
Paul's Rocks, the Islands of Ascension, Tristan d' Acunha, 
etc. On the other side of the ridge the water deepens, the 
bottom presenting a surface diversified by hills and valleys, 
such as could be carved out only when the sea bed existed 
as dry land. 

From the soundings made and collated by the officers of 
the Challenger expedition, a chart has been prepared, show­
ind by soundings. first, the Atlantic areas having a depth of 
over 2,000 fathoms, and second, the areas ranging between 
1,000 and 2,000 fathoms : the narrower areas having a deptb 
of less than a thousand fathoms, showing white. By far the 
greater portion of the sea bed south of 50 N. L. exceeds the 
depth of 2,000 fathoms. The area of medium depth covers 
the northern sea down to an irregular line between New­
foundland and England. Thence a narrow isthmus (begin­
ing about 520 N. L. , and 300 W. Long. from Greenwich) con­
nects the northern table land with what has been denomi­
nated the Dolphin Ridge-a seal-shaped area with its head to 
the north and its tail joining (at about 150 N. L. and 450 W. 
L.) another ridge called the Connecting Ridge. The latter 
puts out froin the South American shore just north of the 
Amazon's mouth, and extends from about 190 N. L. and 500 
W. L. ,  southeastward to a point on the equator about Long. 
100 W. , where it turns abruptly south and forms the Challen­
ger Ridge, which broadens southward, but is not mapped 
below 400 S. Lat. Just north of Tristan d'Acunha the Chal­
lenger Ridge sends off an arm, which, curving to the north­
east, joins the coast Qf Africa. 

Here unquestionably we have the backbone of the ancient 
Atlantic continent ; and in u. recent lecture in London one of 
the Challenger staff has reviewed the evidence of soundings 
touching the general contour of the " lost Atlantis. "  Its val­
leys and hills are not such as could be formed by any natural 
irregularity in the deposition of sediments, nor by submarine 
elevations ; they have been carved by agencies acting above 
the water level. Along the ridge there are four points which 
remain unsubmerged-the Azores, St. Paul's Rocks, Ascen­
sion, and Tristan d' Acunha. In the deeper basins, the Ber­
mudas, Fernando de Noronha, Trinidad, and St. Helena rise 
to the surface, in some instances not far distant from depths 
exceeding 3,000 fathoms. A group of such soundin,gs under 
the equator (not far from where the general ridge makes the 
angle separating the Connecting Ridge from the Challenger 
Ridge) give evidence of an ancient valley line. Supposing 
the continent raised until this vaney became dry land, the 
high peaks (now islands) near by would rise to Himalayan 
heights, and the ridge itaelf would average about 1,500 feet. 
Even under the eqnator such elevations would be capped 
with snow, if the atmospheric conditions were at all as now. 
The lower levels along the mountain ridge would present 
every variety of climate, according to the height ; and with 
such a line of communication many serious problems of 
plant and animal migrations across the equator during the 
geologic ages could be easily solved. In the North Atlantic 
regions the general elevation of the ridge is probably not 
more than 9,000 feet, unless the original depths are masked 
considerably by a deposit of globigerina-ooze. 

Thus deep sea exploration confirms the report of geology 
that Atlantis really existed ; and palreontology also bears wit­
ness to the same great fact. Still more, it testifies that the 
final disappearance of the buried ridge did not occur until 
comparatively recent times. The evidence on this point was 
reviewed some eight years ago by Professor Unger, who had 
been led to believe that a land connection must have existed 
between Europe and America, as late as the tertiary period, 
by a comparison of the recent and fossil floras of the two 
continents. Other evidence of like nature may be found in 
Professor Gray's review of the history of the gigantic red­
woods (8equoia8) oj' California, reprinted in " Darwiniana. " 

With suc::h support the traditions of the ancient world, on 
both sides of the Atlantic, begin to read like something more 
than empty myths. The Egyptian priests, it is more than 
likely, were reciting veritable history when they told Solon 
about the islands of continental magnitude that formerly ex­
isted in the outer sea beyond the pillars of Hercules, but had 
sunk beneath the waters. And it is not impossible that the 
mighty kings of Atlantis may have invaded Europe and 
Africa, as the Egyptian books narrated, and overrun those 
countries as far as Greece and Egypt. 

The story of the sinking of Atlantis during a time of floods 
and earthquak;es was preserved with even greater fulness of 
detail on the American continent, if there is any truth in the 
representations of Brasceur de Bourbourg. That student of 
Central American monuments and traditions asserts that not 
only was the story of the submergence of a great country to 
the eastward widely spread among the natives and frequently 
referred to in their writings, but that seasons of humiliation 
and prayer were observed in commemoration of such disas­
ters-both princes and people humbling themselves before 
their divinity and praying that the calamities which had 
overtaken .their ancestors might never be repeated. These 
great convulsions are specially dwelt upon in the Indian tra­
ditions, and one or two minor ones are mentioned, when the 
land was shaken by frightful earthquakes and the waves of 
the sea combined with volcanic fiPes to overwhelm and engulf 
it. By these convulsions the land was swept away and sub­
merged, but few of the inhabitants escaping in boats or find­
ing a refuge on the tops of high mountains. 

To the evidence of tradition de Bourbourg adds that of 
language. The words Atlas and Atlantic, he says, have no 
satisfactory etymology in any language of the Old World. 
On the other hand, the radicle atl is characteristic of the 
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Nahuatl language, which played so important a part in Mex­
ico and Oentral America. It signified w.ater, war, and the 
top of the head, and furnished a series of words, such as 
atlan, on the border of or amid the water ; also atla�a (pre­
terit, atlae), to combat or be in agony, and to hurl or dart 
from the water. Atlan was the name of a native city at the 
entrance of the Gulf of Uraba, in Darien. The same combi­
nation appeared also in Quetzalchohuatl, the name of the 
quetzal plumed sQrpent god of the Aztecs. 

We are nGt aware of any geological reason for doubting 
the possibility of the lingering of Atlantis as an archipelago 
down to post-tertiary times, and its final submergence within 
the period since man appeared. The probability of its con­
tinuance hinges entirely on the credibility of human tradi­
tions. In the absence of conflicting evidence, the concur­
rence of testimony from people so widely separated as the 
ancient Greeks and Egyptians on the one side, and the Oen­
tral Americans on the other, may in some minds count for a 
great deal. At any rate it must be admitted that Atlantis 
has existed as a substantial reality. 

.. ,., eo 
AN ENGLISH MECHANIC ON AKERICAN MACHINES. 

Dr. John Anderson, O. E. , contributes the report on ma­
chines and tools for working wood, metal and stone, at the 
Oentennial, to the recentI:y issued volume of reports of the 
British Oommissioners and Judges. As one of the most 
eminent of English mechanics and engineers, and besides an 
observer of much acuteness and intelligence, Dr. Anderson 
is capable of pronouncing a just opinion of our productions 
-one indeed which Americans will look for with interest 
and read with respect. Most of Dr. Anderson's report is 
taken up with descriptions of machines which especially im­
pressed him, and which need not be noted here. He has a 
straightforward way, however, of telling what he thinks, 
that enables us to convey pretty clearly the drift of his opin­
ions by a sentence now and then abstracted. 

As was the case with most of our foreign mechanical vis­
itors, Dr. Anderson was first struck by our multiplicity of 
special and labor-saving devices. The invention of these he 
thinks is our "natural forte and worthy of the old stock 
probably quickened by the peculiarly favorable circumstan­
ces under which they live. It was the display made in this 
section of the exhibition which most conspicuously brought 
out the enormous strength of America' as a producing 
power." " No mere words, " he says, " can convey an idea 
of the high standard of excellence of American watch mak­
ing machinery. Sellers' tools were without a parallel in the 
history of exhibitions either for extent, money value, or for 
originality and mechanical perfection. " For torsional, ten­
sional, and malleable qualities the samples of American iron 
and steel " were equal to the best of any country. " " The 
impression is left upon the minds of European visitors, that 
American competition in machine tools will soon be upon 
us, but that the competition will not be in regard to price, 
but rather for high quality and productiveness and the capa­
bilities of doing more work with a given expenditure on 
labor. " The concluding paragraph of the report which is 
the conclu�n: drawn from the whole, is suggestive. 

" In past times England has been the nursery ground of 
the manufacturing system, her factories have been visited 
and her system of cotton and other textile manufactures 
copied by all nations, but the time seems to have arrived 
when we shall have to visit America in the same.way and 
for the same purpose, in regard to the production of other 
things, and there is no time to be lost if we mean to hold 
our own in the hardware trade of the world, at least in re­
gard to the class of things that are required in large number 
or quantity. * * When we consider the enormously 
greater area of the American continent, it is a matter of vast 
importance, that tools have taken such a hold on the Amer­
ican mind which will influence the civilization of the West­
ern world for ages to come, and will exercise a powerful 
effect not only on that continent, but on Australia, Ohina, 
and the world generally : this therefore has a profound sig­
nificance w hich can scarcely be overrated. " 

.. . . ,. 
PROGRESS OF THE IIISSISSIPPI JETTY WORKS. 

Oaptain Eads' latest report of progress upon the improve­
ment of the South Pass of the Mississippi river if! most grat­
ifying and leaves no question as to the ultimate triumphant 
success of the entire great work. Oareful examinations 
have been conducted from time to time with the result of 
showing a steady increase in width and depth of the chan­
nels, thus bringing to Oaptain Eads' theories the strongest 
confirmation. For two years work has now been going on 
upon an unused outlet of the vast river. Up to the present 
time the concentration of the water flowing across the sand 
bar at the mouth of the Pass by the jetties has created a 
channel over 200 feet wide and in no place less than 20 feet 
deep, where only about 8 feet previously existed. The con­
centration of the water flowing over the shoal in the river at 
the head of the Pass has likewise created a channel over 400 
feet wide, in no portion less than 20 feet deep and 30 feet 
deep in the center, where before the depth was scarcely 14 
feet. During the time in which a portion of the flow into 
the Pass was interrupted by the works at itil head, and while 
the current consequently slackened, Oaptain Eads states 
that a temporary deposit took place in the Pass and between 
the jetties. But the gradual restoration of the normal flow 
into the Pass through the new channel at its head has al­
ready begun to enlarge the Pass again and, continues the re­
port, " has, since this restored flow commenced, removed 
from between the jetties within the past three months over 

Jtitutifit �tutritau+ 
half a million cubic yards of deposit, and given through 
more than half the length of the jetties a much larger and 
deeper chaunel than ever previously existed, the size of 
which is already throughout more than 2,000 feet, 28 feet 
by 300 feet, or that required to entitled us to the fifth pay­
ment from the United States, while many hundred feet of 
it exceeds 30 feet by 350 feet. " 

The reformation of the bar in advance of the jetties, 
which many engineers believed would occur, is effectually 
prevented by the gulf current athwart the mouth of the 
Pass, which deepens the outer slope of the bar and sweeps 
away any such portion of the discharged sediment as the 
river current fails to carry to unknown distances seaward. 
At the head of the Passes the river has a width of over 9,000 
feet, and yet is brought under complete control by Oaptain 
Eads' works, which are so designed as to allow of the in­
crease or limit of the discharge into the South Pass if here­
after necessary with but little additional outlay. Oaptain 
Eads concludes his report and at the same time announces 
the splendid success which has crowned this application to 
his genius and ability in the following terms : 

" I  may add with absolute certainty, that this entire 
system of works is now so far completed that no financial 
di:fl1culties can intervene to arrest the processes of nature 
which are constantly operating to enlarge and perfect the 
desired channel through them. 

.. , . ,  .. 
AKERICAN REPRESENTATION AT THE FRENCH 

EXPOSITION. 
There has been some doubt expressed recently as to whether 

the Paris International Exposition would take place in 1878, 
it being surmised that the unsettled condition of affairs in 
Europe would render its postponement necessary. Late ad­
vices, however, show that there is no basis for this suppo­
sition, and that the work of erecting and making ready the 
buildings is being vigorously prosecuted. The N. Y. World's 
correspondent states that the masonry and brickwork are in 
place, that the great iron works of Oreusot and Fives-Lille 
are competing in the matter of rapidity of erecting the 
frames of the structures, and that the French Oommissioner 
General has officially announced the certain completion of 
all by the spring of next year. All nations with the excep­
tion of Germany and the United States, have accepted invi­
tations to participate and have already entered upon the or­
ganization of their representative displays. Even Russia 
and Turkey, despite the war, are to take part. 
. Germany's refusal to contribute is owing to the unhealed 
breach between herself and France. Our own failure to 
make the necessary preparations to ensure the representation 
of our industries is, as is well known, due to the failure of 
Oongress to attend to the matter· before adjournment. It 
is stated that already large numbers of Americans are in 
Paris endeavoring to make arrangements as to space, etc., 
and that on the other hand, the "French are burning with 
desire to strain a point in favor of Americans by recognizing 
any body of men, or any invividual having a shadow of of­
ficial authority, but until thllt person shall appear they are 
obliged to hold that the United States is non-existent for the 
purposes of their mighty show. " 

It seems to us that if this view of affairs is correct a great 
deal of regret over the so-called negligence of Oongress is 
being wasted over here. Let the representatives of Amer­
ican manufacturers, who " run from the legation to the 
office of the French Oommission and back again without 
:finding anyone to give them a helping hand, " help them­
selv:es. Let them organize their own commission and 9,pply 
to the President for official recognition. We do not see that 
any further formalities are required, at least in the face of 
the statement quoted in the last paragraph. Then let them 
or their principals furnish money and invite subscription 
from every one who is interested in having an American 
display in the show, and with the funds so raised go ahead. 
It is getting to be an altogether too prevalent notion in these 
days of World's Fairs that we cannot get up a respectable 
display of our productions without an appropriation and a 
new army of office holders to spend it. Our unfortunate ex­
perience at Vienna goes to prove the fallacy of this even if 
to every thoughtful person the same were not already appar­
ent. It is radically absurd to sit grieving over what Oon­
gress did not do, when the way out of the difficulty is per­
fectly clear, and it is more absurd to wait for the possible 
action of Oongress in granting money when it meets next 
winter. Even if money appropriated in December would 
not come too late to secure a proper ofIicial organization, in 
the-present state of the national finances, when retrenchment 
is everywhere being enforced, Oongress should not devote a 
cent to assisting any one or any class of the people to adver­
tise themselves in Paris. 

FAST FREIGHT RAILWAY TRAINS. 

The subject of moving freight at faster and cheaper rates 
was one of the principal topics of discussion at the late meet­
ing of the master car builders' association. The competition 
of water conveyance, together with the general depression 
of business, makes the demand imperative that there be some 
method by which freights may be moved at cheaper rates 
than those now employed. The solution of the problem is 
one that effects, not only railway companies, but the public 
at large. Stockholders are interested in a fair percentage for 
the stock they hold, while the public are more interested in 
some cheap, yet rapid method of conveying goods and agri­
cultural products to their various points of destination. To 
those railways that come in direct competition with lake, 
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river, and canal transportation, the demand is imperative, 
that to secure returns to stockholders, some energetic action 
must be taken that will enable them to lower their rates of 
transportation. 

It is claimed by some railroad men, and men, too, who 
have had long and varied experience in such matters, that it 
is more economical to run freight trains at a high rate of 
speed, say twenty-five miles per hour, than to run a train a 
one half that speed. This will be one great benefit in the 
competition with the water routes. The advantages claimed 
for this high speed are, that when a train is once under way 
less fuel is consumed, and less power is actually expended 
than when moving at the low rate of speed. In proof of 
this, experiments were made on the Lake Shore Road. An 
engine with dynamometer attached was run from Buffalo 
to Chicago and a record kept the entire distance, both at 
twenty-five miles per hour and at twelve miles. The fuel 
was weighed and everything recorded that was thought of 
value. The result showed that in economy of fuel, the fast 
speed had the precedence. Resulting from this is the econ­
omy of power in moving a train at quick speed, as, after 
once started, less power is required to keep the train at that 
speed than if kept running at a low rate of speed, as, at the 
less rate, the engine is kept under strain twice as long, and 
during this time a large amount of heat is lost by radiation. 
With the fast speed, the train hands would be on duty but 
half as long and a consequent saving of wages paid, and 
:finalJ;y but half as many cars would be required to trans­
port the same amount of freight. 

With fast speed trains, it will be necessary to look well to 
track and rolling stock. If the track be high in some places 
and low in others, causing the train to be tossed from one side 
to the other, it will result in wear and destruction. Oar 
wheels must be round and not eccentrics. With the move­
ment of the train these defects will be augmented and result 
in danger and damage. It was said by an official, who was 
connected with a very important line : "If you car men will 
give us the control of our trains through some continuous 
train brake, we will dispense with from one third to one half 
of the number of cars now in use, we will transfer grain 
from Ohicago to New York in one half the time we now do 
it in, we will move our trains at less cost to you for repairs, 
as has been demonstrated by trains running over this line 
for a series of years at twenty-five miles per hour. termed 
'immigrant trains. ' " He also said, that the repairs on these 
trains is less per number of cars than in the trains moved at 
twelve miles per hour. 

Surprising as may seem the statements made before the 
association, the facts of the economy of fast speed freight 
trains was acquiesced in, but it was thought advisable not to 
attempt such high rates of speed unless these trains were 
equipped with suitable train brakes, and the engine and ten­
der provided with steam brakes always ready for application. 

.. 4U. 
Nordenskjold's Next Expedition. 

For Professor Nordenskjold's expedition, which is to set 
out from Gothenburg, in Sweden, in June, 1878, a vessel has 
already been chartered for 150,000 Swedish crowns (about 
$25, 000). King Oscar has contributed 50,000 crowns from 
his personal revenue, but the burden of the expense will be 
borne by the friend and patron of Nordenskjold, a merchant 
of Gothenburg named Dickson. The route of the expedi­
tion will be from its starting point to the North Oape, thence 
eastwardly through the Polar Sea to and through Behring's 
Strait, thence along the eastern and southern coasts of Asia, 
through the Red Sea, the Suez Oanal, and the Mediterranean 
Sea to the Atlantic Ocean, and return home in the autumn 
of 1879. 

.. , . ,  ... 
Smoke Screens Cor Torpedoes. 

History is repeating itself again. In his veracious chroni­
cle of New York Mr. Diedrich Knickerbocker says that, 
when an English ship sailed into the harbor, and arroiantly 
demanded of the primeval Dutch, the prompt surrender of 
their possessions, that portion of the phlegmatic populatian 
which had settled in Oommunipaw raised such a cloud of 
smoke from their huge pipes that the piratical British never 
discovered their existenQle in the midst of the dense fog. A 
similar plan is now proposed for the protection of torpedo 
boats from the fire of an attacked ship. Hale's rockets are 
to be provided with smoke balls and these discharged from 
the launches on igniting envelope both the assaulting craft 
and that assaulted in such a thick cloud that it will be prac­
tically impossible for the latter to use her electric light with 
any efIicacy, or to sight her guns at her concealed antaio­
nists. 

.. , . ,  ... 
A.merlcan Institute Exhibition. 

Our manufacturers are now fully awake in the mattet' of 
exhibitions (thanks to the "Oentennial,") and so far as their 
limited space is concerned, we are assured the coming exhi­
bition of the American Institute of this city will be of more 
than usual value and novelty. For information address the 
General Superintendent. 

... . .  , .... 
RECEIPT FOR HOG OHoLERA.-Take one teacupful of pul­

verized copperas and mix with one gallon of salt ; and salt 
the hogs twice a week regularly. This is said to be a /Jure 
preventative, and has been known to cure in many instances 
after the disease has commenced. 

... I.'" 
P ARTms desiring information in regard to the horse-collar 

stuffing machine, illustrated in last number, will address Mr. 
B. F. Grayson, Jr. , Luray, Page county, Va. 
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is for convenienee in future separating. The shot are next 
elevated to the top cylinder of a series, arranged on an in­
cline. Two of these cylinders are represented in Fig. 4. 
They are conical in form and inclined, and are covered with 
perforated sheet brass. Each cylinder serves as a sieve for 
a particular size of shot, retaining that and allowing all 
smaller sizes to escape. The shot, as the cylinder revolves, 
traverse its entire length, and then the small ones run out 
into the next cylinder below, and thus the sifting goes on 
until each cylinder has picked out the particular class of 
shot to which it is adapted. 

The sizes of shot are standard. The smallest is known as 
" dust, " and then comes No. 12, which is 0 '05 inch in diam­
eter, 2,326 shot going to the ounce. The sizes then increase 
by one-hundredths of an inch to up to twenty-three hun­
dredths, of which there are 24 shot to the ounce. 

The shot being now. assorted, polishing alone remains to 
be done. This is accomplished by placing the shot together 
with plumbago in the box, Fig. 2, which is rapidly rotated. 
This imparts the glossy black smoothness demanded by 
sportsmen. The shot are then weighed, bagged, and are 
ready for commerce. 

Buck shot, which range in size from twenty-two to thirty­
eight hundredths of an inch, are moulded. The moulds rep­
resented in Fig. 6 consist of a series of pivoted bars, the outer 
pair of which have handles. The upper edges of these bars 
are hollowed to form the moulds, so that when they are closed 
together, the opposite halves of each cavity unite, and it is 
only necessary to pour the lead into the aperturcs. The shot 
are thus at once moulded to the proper size, so that rumbling I and polishing only are subsequently required. 

.. , e � .. 
A SWISS STEAM TRAMWAY CAR. 

In the annexed engraving, from La Nature. is represented 
a steam car used on the route between Lausanne and Eehel­
lens, Switzerland. The length of the line is nearly nine 
miles. There are numerous curves ; some having a radius as 
small as 62 feet. The speed at which the car travels is about 
15 miles per hour, and the time of passage, including eight 
stoppages, 50 minutes. The steam engine and boiler is located 
in one end of the vehicle, similar to the Philadelphia street 
steam cars, and directly over the trucks. The heating sur­
face of the boiler, according to the builder, M. Brunner, is 
143 square feet, corresponding to a 
motive power of 25 horse. The 
consumption of fuel is 220 lbs. per 
trip. Coke is used in the towns, 
and soft coal during the journey. 
The tractile power is 1,650 lbs. , and 
the car can be stopped by its brake 
within a distance of 20 feet. 

The vehicle has two stories, with 
24 seats in the lower one, and places 
for 32 people on the deck. Eight 
more passengers can be carried in 
the lower end compartment. No 
·turn-tables are used, the car running 
in either direction. The total length 
is 41 '2 feet, breadth 7 '6 feet, height 
13'7 feet. The weight, empty, is 
11 '5 tons ; or, with a load of 64 per­
sons, about 16 tons. There are many 
branch roads in this country where 
a car similar to the above might be 
used, and a great saving be effected in cost over the locomo­
tive and ordinary cars now employed. 

� , .  � .. 
IMPROVED FAUCET.  

This invention is designed to furnish a faucet so con­
structed as to prevent leakage, and enable the valve-packing 
to be readily renewed should it become worn. 

In the engraving A represents the receiving tube, B the 
key seat, and C the discharge pipe. The passage, E, through 
the receiving tube near the outer end of the faucet, is in­
clined upward at an angle of 45° ,  so as to meet the lower 
end of the key, D. The passage, F, of the discharge 
pipe, C, passes down vertically entering the cavity of the 
key seat, B, at an ftngle of 45°, and just above the vent of 

the passage, E. The key, D, screws into its seat, and has a 
rubber button or packing, G, secured detachably to its for­
ward end by a small screw. The rubber button, G, is un­
affected by the liquor, consequently it lasts almost as long as 
the metal parts of the faucet : but, should it become worn 
or frayed by use, it can readily be detached by removing the 
small screw, and replaced by a new one. 

Patented through the Scientific American Patent Agency 
April 2, 1877, by Ralph Hathaway, of Memphi� Tenn. 

Ititufifi t �tutri tnu. 
Esqnilnanx IlllpIelllents. 

In looking up objects of interest in my museum at South 
Kensington for the Westminster Aquarium, I have re-ar-

THE lI:IANUFACTURE OF SHOT. 
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all twirled two o r  three times round the head ; and then is 
sent flying through the air like a large cobweb ; it will lap 
round any object it meets with the greatest quickness ; it is 
used by the Esquimaux for catching birds. I think the 
idea may be applied to catching such birds as partridges. It 
would require some skill and practice to use it properly, but 
therein it would cause some sport. At the ends of each bolas 
are attached a few birds' feathers. In order to avoid the ter­
rible glare of the Arctic snow, we find the Esquimaux have 
invented snow spectacles. These consist of a piece of wood 
cut out in the shape of a spectacle ; where the glass should 
be in ordinary spectacles we find two very fine slits. This 
apparatus I should think would be admirably adapted to 
drivers of railway engines, who have to encounter snow, 
wet, and hail, as the engine rushes through storms at ex­
press pace. The eye itself is entirely protected, while the 
eye gets a fair lookout through the slit in the wood. The 
ingenuity displayed by these hardy Esquimaux is very inter­
esting and instructive.-}!�rank Buckland, in " Land and 
Water. " 

.. I e  . ..  
Proposed Utilization or a NeW" York Reservoir as a 

Science MusCUIll. 

Messrs Vaux and Radford, architects of this city, have re­
cently suggested the utilization of the ground on which the 
42d fltreet reservoir (which structure is no longer required 
for water distribution) stands as a site for a permanent mu­
seum of science. 'This is an old idea, which was quite fully 
elaborated by Professor C. F. Chandler and Mr. E. D. Lind­
say some five years a;so. It was then proposed to leave the 
reservoir !ts it is, removing only the inner dividing wall, the 
material in which could be used for building porches, etc. 
With the reservoir walls serving as those of the building, a 
glass and iron superstructure alone would be needed. Mr. 
Lindsay has prepared drawings of quite an imposing struc­
ture, which according to this plan would roof over nearly 
four acres of ground. 

ranged a very nice collection of Esquimaux implements. .....:"-----•• -44+ ... � -4 .. _-----
These were obtained from the Esquimaux at Kotzebue IMPROVED METAL PUNCHING MACHINE. 

Sound, Behring's Straights (latitude 70°) , Arctic Ocean, and Mr. Adam Robertson, of Blanchardsville, Wis. , has pat-
presented to me by Commander Hill, R.N. , June, 1865. tented through the Scientific American Patent Agency, May 
These articles are as follows :  A set of instruments used for 22, 1877, the novel metal punching machine herewith illus­
producing fire. These consist of a bow made of walrus I trated. 
tusk, a round piece of stick like

. 
a large cedar pencil, and a B is a right-angled support for the dies, that is formed on 

piece of wood with cavities in it, corresponding with the the end of the bed, A. C is a die that is provided with sev_ 

SWISS STEAM STREET CAR. 

end of the stick. The stick being worked very quickly by 
means of the bow like a drill, smoke and then fire ultimately 
ensue. Neither Mr. Searle nor myself can produce the fire, 
but can make the top of the drill very hot. To the Esqui­
maux, who have no lucifer matches, this fire -stick must be 
of the greatest importance. 

Tusks of the walrus are of the greatest value to the 
Esquimaux. We observe in the collection several articles 
made of this-namely, a netting-needle, the same as our 
own-three other needles-I cannot conjecture their use. 
They are about eight inches long, pointed at one end, blunt 
at the other, and a small hole bored through them about 
half way down. There is also another walrus ivory imple­
ment, used for plaiting or twisting lines. There are four 
hooks very unlike the hooks used by civilized nations. 
They are in the shape of a letter U, with a barb running 
down from the top of one side nearly across to the center. 
The hook is made of some very hard bent wood, but the 
barb is made of bone or ivory, and very sharp pointed. 
There are two kinds of baits, namely, a rough imitation of a 
fish, also in bone, which is evidently a spinning bait. Holes 
are drilled down the side, what the exact use of these is I 
am uuable to determine. A very interesting specimen of a 
harpoon demands our attention. It consists · of a heart­
shaped termination. The edges of this weapon are very 
sharp, and are made of a portion of some shell. The ma­
terial into which this shell is set is, I have ascertained by 
burning, to be some resinous gum, a native-made rope with 
two barbs of bone standing backwards is let into the hollow 
of this harpoon, and cemented fast by the gum. The 
strength evidently is trusted to the barb, the line and the 
shell are used for the lancing and penetrating purpose. The 
use of the flying lasso (or bolas as called in South America) 
is not unknown to the Esquimaux. It consists of strings 
made of the intestine of some animal ; to the end of each 
string is attached a heart or pyramidal shaped bit of walrus 
tusk, about the size of a walnut ; one has eight ends to it, 
the other nine. The bolas is thl'own by hand. It is first of 

eral holes for punches, and is ad­
justably attached to the support, B, 
by a bolt, a. D is a follower that 
moves in a guide, E, attached to the 
bed, and F is a movable block that 
is attached to the end of the follow­
er and slides in the slot in the bed. 
The follower, D, carries a punch, b. 
G is a cam lever that is journaled in 
ears, C c, attached to the bed of the 
machine, and bears against the 
block, F. The lever, H, is curved 
in the form of an irregular vo­
lute from d to its fulcrum, e, and 
its outer end is bent into convenient 
form for a handle. A fork, f, is 
formed on the end of the lever, G, 
for supporting a friction roller, g, 
between which and the lever, G, the 
lever, H, passes. A loop, i, is at­
tached to the block, F, and passes 

around the lever, G, for drawing the follower back and re­
moving the punch from the metal. '1'he ful crum of the 
lever, H, being in the end of the bed, and that of the lever, 
G ,  being in the ears near the bed, brings the strain in 
nearly a straight line. The guide, E, and block, F, are 
provided with ears, I!, to which fluted eccentrics, j j, are 
pivoted for clamping tire, for the purpose of upsetting it. 
lt will be seen that as the lever, H, is brought into the posi­
tion shown in the dotted lines in the drawing, the roller, 

g, draws constantly nearer the fulcrum of the said lever, 
thereby increasing its advantage over the lever, G, whieh, 
by the form of its cam, works against the block, F, with a 
slightly-decreasing efficiency ; but this loss is more than 
compensated by the advantage gained in the lever, H. 
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IMPROVED RUNNING GEAR FOR WAGONS. 

The improved running gear illustrated herewith is so con 
structed that either of the wheels may rise above or sink 
below a level in passing over obstructions or depressions 
without straining the gearing or body. 

The rear end of the reach is secured to the rear axle. The 
forward portion is rounded off, passes through the head 
block, A, and has a nut, B, screwed upon its forward end. 
Said portion of the reach also passes through an eye formed 
upon the upper circle, C, of the fifth wheel, the forward or 
straight part of which is bolted to the head 
block, A. The lower circle is baIted, as 
shown, to the forward axle. The head of the 
king bolt is imbedded in the lower side of the 
head block. The brace, D, is curved upward 
and rearward so as to pass beneath and serve 
as a guide and seat for the lower circle of the 
fifth wheel. Its upper end is bent upward 
and has an eye to receive the reach. A col­
lar, E, on the reach rests against the forward 
side of the eye of the upper fifth wheel circle, 
to relieve the nut, B, from having to sustain 
all the draught. The springs of the body are 
attached to the saddle, F, and through lugs 
on the latter passes the end of the reach. The 
rear lug has a square hole formed through it 
to receive a square portion of the reach, so 
that the saddle is thus held parallel with the 
rear axle. The wagon body and gearing is 
thus kept from being strained or twisted by 
the upward or downward movement of the 
wheels. 

Patented through the Scientific American Patent Agency 
May 22, 1877. For further information address the inventor, 
Mr. Moses Atwood, New Sharon, Mahaska county, Iowa. 

... , . ,  .. 
A Tin-Clad Catfish. 

A boy, while fishing in Lake Butts des Morte the other 
day, felt a nibble, and, drawing his hook toward the shore, 
observed a half-gallon fruit can trailing on the bottom. 
Having secured the vessel, he was greatly surprised to find 
that a large catfill,h had taken up his abode therein and re­
mained until his increased dimensions did not admit of 
egress. He had evidently flopped around in his tin parlor 
until a hole was made in the rust-eaten bottom, through 
which hi.s tail protruded. In this condition the catfish had 
power to navigate from one place to another, and must have 
been regarded by his aquatic neighbors as a kind of iron-clad 
monitor. -Menasha ( Wis. )  Pres8. 

.. I . , ,, 
ANGLE IRON BENDING MACHINE. 

We illustrate one of several machines recently constructed 
by Messrs. Fielding and Platt, of Gloucester, England, 
for the Stephenson Boiler and Forge Company, Failsworth, 
Manchester. It is, says Engineering, adapted especially 
for bending angle irons for the rings of boilers 8 feet diame­
ter, and consists of a large circular cast iron table, to one 
side of which the bending mechanism is attached. As will 
be seen from the engraving, there are one large and three 
small vertical rolls. The larger one revolves upon a fixed 
spindle, while the spindle of the others can be traversed by 
means of screws. The angle iron to be bent is gripped be­
tween the fixed and the middle traversing roll, and the two 
outer ones are then moved forward simultaneously to bend 
the bar to the curves required. One of the large handwheels 
is used for moving the griping roller, and the other for 
traversing the bending rolls, the screws employed for 
this being geared together. The two gripping rolls are 
driven by the gearing shown in the draWing, the moving 
roll being connected to the gearing by universal clutches, 
which allow a free motion to be given to the sliding bearings. 
The two bending rolls are of course free on the spindles, 
and are not drjvell. For carrying the angle irons upon the 
table, rollers may be recessed into its face. 

J,ituttfi, !tutri ,au. 
DIslnf'ectlng the Air In Hot Weather. 

M. Boschau has devised a method of disinfection based on 
the continuous and economical production of ozone by 
means of manganese dioxide, which in view of the present 
warm season, is of timely interest. Ordinary light brown 
wrapping paper is thinly covered with size, and on the latter 
the pulverized dioxide is sifted, so that it forms an adherent 
layer. It is merely necessary to hang the sheets thus pre­
pared in the apartment to be disinfected or aerated. M. 
Boschau states that he lined a trunk with paper thus pre-

ATWOOD'S RUNNING GEAR FOR WAGONS. 

pared, and placed therein some old cheese and strong rad­
ishes, which he left in the receptacle for a fortnight. At 
the end of that period the materials were removed and the lid 
of the trunk quickly shut. Fifteen minutes afterwards, on 
opening the trunk, not the slightest odor was perceptible . 
the ozone given off by the dioxide having completely disin­
fected the carbonic and butyric acids produced. The inven­
tor proposes to manufacture wall paper, prepared in an an­
alogous manner for use in schools, hospitals, etc. 

... . .  , .. 

Strange ACcident. 

An extraordinary accident occurred recently at a small 
shop in Fleet street, where American " crullers " and iced 
drinks are sold. Some person recommended to one of the 
young ladies employed in this shop the use of nitric acid and 
quicksilver for cleaning silver. The person thus advis<:!d 
purchased the prescription, telling the chemist, it is alleged, 
for what purpose she intended it. Whether this was so or 
not, negligence would seem to have been shown in giving to 
an inexperienced person two such dangerous agents without 
due warning of the consequences of their admixture. The 
poor girl proceeded to mix what she had obtained directly 
she returned to her place of occupation, with the .result of a, 
violent explosion, which, it is feared, has destroyed her sight. 
-London Echo. 

.. . . , .. 

Fusinl:' Nickel and Cobalt. 

M. C. Winckler announces in Dingler's Journal that he has 
succeeded in fusing nickel and cobalt in ingots of from two 
to five kilos, by using refractory crucibles, maintaining a 
very high temperature, keeping carbon and silica from con­
tact with the melted metal, and by carefully excluding the 
oxygen of the atmosphere during the progress of the cast­
ing. 

.. 4 I' .. 

011 In Callt'ornla. 
The Alta says that, in Southern California, ane well is al­

ready yielding 25 barrels per day, and only 180 feet depth 
has been bored. Pipe lines are already projected and Cal­
ifornia anticipates a repetition of the Pennsylvania oil 
fever. 

ANGLE IRON BENDING MACHINE. 

5 1  

C01npetltlve Trials of' Steam Fire Engines in 

Sweden. 

These trials commenced near the Southwater To wer of 
the Government Railway Station. Shand, Mason & Co. 's en­
gine, No. 4, which was first tested, obtained steam in 4 
minutes and 30 seconds ; produced 100 lbs. pressure in 7 :50, 
and filled a tank holding 6,500 tons in the short space of 4 
minutes. Merryweather's double cylinder engine produced 
steam in 4 :30 and obtained 100 lbs. pressure in 12 :10. The 
test of this engine in filling the tank was now interrupted, 

as were all other operations of the respective 
engines exhibited, by order of the Chief of 
the Fire Brigade, because of the danger ap-
prehended of some adjacent wooden houses 
and sheds being ignited by the sparks ejected 
from the engine funnels, it blowing very hard 
just at that time. AU the engines, eight in 
number, were then removed to the south side 
of the castle, and set to work again, in order 
to compete for rapidity in producing steam, 
equality and constancy of pressure, as w(Jl 
as for vertical height. The top of the staff 
on the roof of the castle being the highest ad­
jacent point, and is 150 feet above the level of 
the water. Bedmoe's engine (Liege), which 
took the lead in the trial, produced steam in 8 
minutes, and attained 105 lbs. pressure in 
13 :5. Next came an American engine 
(Messrs. Nichols & Co. , Vermont), producing 
steam in 4 :30 and 100 lbs. pressure in 10 :30. ' 
Merryweather's single horizontal obtained 
steam in 7 minutes and reached 100 lbs. pres 

sure in 10 :50. Shand & Mason's large engine then pro­
duced 100 lbs. steam pressure in the shortest space of time, 
being 7 :30 against 7 :50 in the morning. Merryweather's large 
engine obtained this time 100 lbs. pressure in 11 :40 against 
12 :10 in the morning. A very interesting competition now 
took place between Shand & Mason's and Merryweather's two . 
largest engines. Shand & Mason used in this trial a 1!rr nozzle, 
and Merryweather one of llr inch. The former, however, 
threw a higher jet, with, of course, a greater volume of water. 
-Nerikes Allehanda Orebro District Journal . 

... , . ,  .. 
Rain .Power. 

A writer in Oornhill Magazine says that the amount of 
heat required to vaporize a quantity of water which would 
cover an area of 100 square miles to a depth of 1 inch, would 
be equal to the heat which would be produced by the COm­
bustion of half a million tons of coal, and that the amount 
of energy of which this consumption of heat would be the 
equivalent corresponds to that which would be required to 
raise a weight of upwards of 1,000 millions tons 1 mile high. 
To evaporate the annual rainfall on New York State alone 
in a year would require about five times the annual coal out­
put of the United States. 

.. 4 1 ' " 
Large Telescopes. 

Clark & Son, of Cambridge, Mass. , are making a telescope 
fifteen feet long with an object glass of eleven inches in di­
ameter, for the Government Observatory at Lisbon, to cost 
$6,000, and be used for photographing the sun. Princeton 
College is having a $4,000 one made with a nine inch glass 
for astronomical excursions, and talks of zetting a much 
larger one. The Clarks are also to make a gigantic one for 
Yale College, but it will take several years' work and cost 
some $50,000 ; the flint for the object glass, which has already 
been bought in France, cost $6,000. 

.. 4 I • ..  
IT is stated that a meteoric stone fell, on the 19th of June, 

at Bowling Green, Ky. , within ten or fifteen feet of a little 
boy at work on a farm, striking a tree with a report like 
that of a small cannon. The report states that it weighs 
about a pound and a half, and resembles a fragment of 
grindstone, but is much harder and heavier. 
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SCIENCE AND SCHOOLS. 

We have before us an abstract of a paper entitled the " In 
tervention of Physicians in Education," also a set of resolu­
tions of the New York Academy of Sciences on the subject 
of " Physiological Education. " The author of the essay, 
and likewise the member of the Academy at whose instance 
the committee which brought in the resolutions referred to 
was appointed, is Dr. Edward Seguin, of this city. 

In his paper Dr. Seguin advocates the active intervention 
of the physician in the training of children, and he thinks that 
such intervention should result in the establishment of open 
air garden schools, and also in the physician becoming the 
.. keeper of the balance of the vital forces of the children. " 
•• Vital force " is a rather unscientific ierm, for as indicating 
a force inherent in or wholly peculiar to living matter many 
of our foremost thinkers have entirely abandoned it. What 
Dr. Seguin doubtless means is that the physician should be 
called upon to study the mental and physical peculiarities of 
children and so determine for each child its study potential 
-a factor belonging possibly to the class of personal equa­
tions which enter into the astronomer's labors. 

In the resolutions above noted, we get a glimpse of the 
detail of the proposed garden school in the suggestion that 
the public parks of the city be devoted to that purpose, and 
in order that the educational facilities of the parks may be 
extended to adults as well, it is proposed that these breath­
ing places be stocked with " plants of economic and scien­
tific interest. " 

We quote these views both to dissent from them and to 
use them as a convenient example of those mistaken efforts 
toward scientific progress which rather retard than promote 
real advancement. It is indubitably true that there exists 
abundant rOOm for hygienic improvement in our schools. 
Buildings in many cases are unsuited for their purpose, ven­
tilation is bad, the children are too frequently kept too 
closely confined, and the pernicious system of requiring 
studies to be accomplished outside of school hours still 
further trenches on that period of relaxation which is neces­
sary for the maintenance of proper health in the growing 
and immature body. We mean to say that there is no lack 
of abuses in the modern school room, and perhaps to the 
physieians more than to any one else, the public looks for 
the amelioration. Hence when physicians proceed to advo­
cate views as little defensible as those of Dr. Seguin, the cir­
cumstance is something to be regretted. 

The idea of open air schools in the abstract is well enough ; 
but when it comes to be applied to a great city, Dr. Seguin 
sees no way of so doing except by taking the public parks. 
A child is quite competent to express its opinion on a scheme 
which looks to the turning of its only play ground inte a 
school room, and it is hardly necessary to say what that 
opinion would be. The trouble in this, and in all large 
cities, is that there are not half parks enough, that the ma­
jority of children find their play ground is the filth and mire 
of the streets, and that the very need of more such places 
"!here a breath of air not reeking with the eflluvia of a dense 
pcipulation can be obtained, has much to do with the large 
death rate Which obtains among the children every summer. 
Dr. Seguin might have read in recent daily journals column 
after column of complaints because one of the least fre­
quented parks in the city was closed an hour or two too soon 
in the evening, and at the same time he might have discov­
ered that not merely to children, but to the whole working 
commJInity, nothing would be more distasteful than the con­
version of even the smallest park into school rooms or resorts 
for botanically inclined scientists. 

The suggestion relative to study of children by physicians 
is equally impracticable. In round numbers there are about 
160,000 school children in this city, and 1,550 physicians, or 
say one physician to every 100 children. The number of 
physicians in New York compared to the total population is 
anything below the average ratio, as to every physician 
there are some 700 people. From this can be inferred about 
the average worth of a physician's practice in this city, and 
the consequent cost to the people of the extra burden im­
posed upon the profession by critical examination of school 
children-supposing even that the latter could be success­
fully done. We do not believe it possible that any such ac­
curate records of a shifting popUlation of 160,000 children 
could be kept, especially when these children belong to all 
grades and conditions of life, exist under an infinite variety 
of circumstances, and are constantly departing as their 
places are supplied by others. 

Dr. Seguin falls into the common error of progesssive re­
formers, of wanting to do too much for the people and in 
the wrong way. No one who knows him will for an instant 
doubt either his philanthropy or his ability, and therefore 
we 1\11 the more regret any such wanderings into devious 
paths as the above would indicate. We cannot establish 
acadetnic groves in New York just yet, nor is Young Amer­
ica, precocious as he is, ready to give up ball and hoop for 
" plants of scientific and economic interest. " Urge the 
school boards to protect their buildings properly from fire 
and the consequences of panic, doctor ; see that they give 
the children honest air to breathe, and not dilute carbonic 
acid ; fix the studies to suit the average minds of the young­
sters, and don't load them with a library of books to carry 
home and study nights when they should be asleep. This 
will be good work. We are not yet sufficiently advanced 
for aaythblg beyond. 

.. ' . ' " 
A GOOD dryer for paints is made by grinding or dissolv­

in; " tnnall quantity ()f $\1iar of lead in linseed oil. 

� titutifit �mtritau. [JULY 28 ,  1 877. 
Experiml'lnt with the .... ablochkofr Electric Candle. Danger in Vinegar. 

The recent experiments with the Jablochkoff electric can- There are more kinds of so-called vinegar in the market 
dIe at the West India docks, Limehouse, London, were com- than brands of family flour. The New York Tribune thus 
pletely successful. A large tent had been erected covering alludes to one of them : The Board of Health of the District 
an oblong space of 110 feet by 80 feet, in which four ordi- of Columbia has condemned five car loads of vinegar sent 
nary lamp-posts had been set up, each having a simple there from Chicago, on the ground that it is not a genuine 
spherical globe of opal glass surrounding the disk in which article, and is injurious to health. An analysis of the so­
the kaolin and carbon candles were fixed. The electricity called vinegar has been made. It appears, according to the 
was generated by a steam engine of two and a half horse report of the Board of Health, that the vinegar contains 
power. When the connecting wires were placed in circuit, 54M grains per gallon of anhydrous sulphuric acid, com­
the four candles flashed out a brilliantly white light that was bined with lime to form a sulphate of lime equivalent to 
momentarily blinding, notwithstanding the opal globes that 117M grains of gypsllm per gallon, and besides that, 5 grains 
materially veiled the intensity of the glare. For some sec- , of free sulphuric acid per gallon. The Board also report that 
onds there were noticeable flashes of intermittently bright this sample was taken from an invoice of more than 1,000 
light, owing possibly to deviations in the resistance of the barrels brought there to be sold as vinegar, and that it is 
kaolin before it became equally fused, then the candles con- likely to filid a ready sale o� account of its low price. The 
tinued to burn for a quarter of an hour with a steady and report concludes as follows : " When we think that oil of 
intensely white glow, like no other artificial white light. Vitriol (sulphuric acid) can be bought at five cents per pound, 
At a distance of twenty or thirty feet from the opal lamp, it and that a pound of said acid would render a barrel of fluid 
was possible to decipher the minutest notes faintly traced as acid as the strongest vinegar; the wonder will cease that it 
with a hard-pointed pencil. When sixteen gas jets with is sold cheap. This, therefore, is a fraud upon commerce, 
powerful reflectors were lighted, and the electric candles and a dangerous substitute for vinegar. " The fraud and dan­
were extinguished, the effect was marvelous. They seemed ger are more general than the great mass of people will read­
to shed but the faintest glimmer around, and it appeared as ily believe. It is asserted that probably one half the vinegar 
if yellow glass had been placed in the lamps, so " jaundiced " sold at city groceries is a rank poison, with either sulphuric 
was the sickly hue they ca�t in comparison with the white- or other objectionable acids for its base, from which the acetic 
ness of the other light. The next stage was the illumina- principle is evolved, the same as in the manufacture of aro­
tion of a large warehouse with only three candles burnt in matic vinegar or the acetates used in calico printing. Acetic 
ordinary lamps with rough tin reflectors, and without any acid is present in all vinegars, although they seldom contain 
opal shades to soften the light. The glow of the incandes- more than five per ccnt of the absolute acid. Their color, 
cent kaolin was in this case so fierce that the people turned flavor, and value depend materially upon the ingredients 
away from it like owls blinded by sunlight. The illumina- from which they are made. In England, honest vinegars are 
tion, however, was perfect. Except where black shadows usually made of malt ; in France, of grapes ; in Germany, of 
fell, sharply defined, from interposing beams and pillars, grapes, beetroot, or potatoes ; in this country, of apples and 
every corner of the warehouse was penetrated by light. One grapes. 
gentleman had brought with him a card of patterns in dif-

Aspar agns Paper. 
ferent textures and every conceivable tint. Placed where 
the rays from one of the lamps fell directly on them, the 
greens, blues, yellows, reds, purples, and even the most deli­
cate tint of straw color, were as clearly distinguishable as in 
daylight. After this there was an experiment intended to 
show the possibility of unloading ships at night. One candle 
was placed in a common street lamp on the wharf, and one 
fixed in a handlamp, with a sufficient length of insulated 
wire to enable it to be carried about the various parts of the 
ship. On deck, in the hold, and from end to end of the ves­
sel, this lamp was borne without the light flickering for a 
second. Wherever it was placed, every object for yards 
round about was clearly defined. At the same time the light 
on the wharf was so powerful and widely diffused that the 
labor of unloading the ship might have been carried on with­
out difficulty. 

.. U I  .. 
Statnel!l to Sclentlftc Ren. 

An unusual interest is manifested in France at the present 
in regard to honoring her distinguished men of science by 
erecting statues to their memory. A statue to Arago is be­
ing erected at Perpignan, in the department of Orientales 
Pyrenees. Another to Nicephore Niepee, a name well 
known in connection with improvements in photography, 
will be erected at Chalons-sur-Saone, his native place, by 
public subscription, at the instance of the Municipal Coun­
cil of the city. It is also stated that a public subscription 
will be opened at Lyons on behalf of Ampere, the inventor 
of the electro-magnet, and the precursor of Faraday in the 
invention of the inductive electricity. Ampere was born in 
that city in 1775. and his father was guillotined there on the 
Place des Terraux for having been active in the great royal­
ist rebellion against the Convention, which ended in the 
famous siege of Lyons and his capture by Dubois-Crance. 

.. 4 .. ..  
Is there a Resisting Redlttm In Space ., 

European astronomers are still wrestling with the problem. 
Is there a resisting medium in space ? first suggested by the 
acceleration of Encke's Comet. Dr. Von Asten has just 
given the results of his investigation of eighteen passages of 
the comet from 1818 to 1875. He thinks that there can be I 
no hesitation in affirming that a resisting medium is the cause 
of the acceleration, and that the dense part of the medium I does not. extend much beyond the orbit of Mercury. But in 
1871, there happened to be no acceleration, and the only ex­
planation of this Von Asten can offer is that a. violent dis­
turbance took place about the middle of June, 1869, and that 
this might have been caused by a collision with one of the 
undiscovered minor planets, whose orbits lie between Mars 
and Jupiter. 

-----------.. �� • •• �I�.�---------­
Exhibition of' the Anthropological Society of' Paril!l. 

The Anthropological Society of Paris propose to give an 
exhibition in connection · with the Paris Exhibition of 1878. 
The society has appointed a commission comprising the 
leading anthropologists of France, who have issued a pro­
gramme which promises to be the most interesting and valu­
able exhibition of this kind ever displayed. The following 
are the classes under which the exhibition will be arranged : 
1. Crania and bones, mummies and specimens relating to 
the comparative anatomy of the human race. 2. Instru­
ments, methods of education. 3. Prehistoric and ethnolog­
ical collections. 4. Photographs, paintings, and drawings, 
sculpture and modeling. 5. Geographical maps and tables 
relating to ethnology, prehistoric archreology, linguistic, 
demography, medical geography, etc. 6. Books, jtmrniIJ.s, 
bro'oh'ures; 

A man of science, writing to the PatJrie, explains what is 
the principal use to which the bundles of white stalks of as­
paragus, from which the tips have been bitten, may be put. 

. They may be made into paper, and that not ordinary brown 
paper, or even foolscap, but letter paper of the finest de­
scription. It appears that in a few favorea places there are 
manufactories where the asparagus ends are used in this 
way, and where the careful housekeeper hoards up the 
scraps with a diligence unknown elsewhere. But the work 
of collecting them is an up-hill task as yet, and it will be 
years before, in the natural order of things, the practice of 
saving them and packing them off to such factories for sale 
is at all generally adopted. 

.. , . , '" 
History of' the Alphabet. 

Rev. Isaac Taylor has read a paper before the Victoria 
Institute, London, on De Rouge's investigations of the his­
tory of the alphabet-the oldest achievement of human in­
genuity. It passed through three stages-from pictures of 
things (ideograms) to symbols of words and syllables (phon­
ograms) and lastly into letters. All the alphabets could be 
traced by means of the Moabite stone to the Egyptian hiero­
glyphics, and the successive changes were shown to be, in a 
great measure, owing to the necessities produced by the na­
ture of the writing material, unwillingness to devote much 
time to the accurate reproduction of original forms, and the 
requirements of legibility. 

.. , . ,  ... 
Population 01 RUl!ll!lla and Turkey. 

In a paper read recently by Mr. E. G. Ravenstein before 
the Statistical Society, London, on the popUlations of Russia 
and Turkey, he stated some facts of especial interest at pres­
ent. Russia has a population of 84,584,482, while Turkey 
has only 25,286,868. The increase of the former is 1 '1 per 
cent per annum, the Jews being the most prolific of the in­
habitants ; but in Turkey the author believes that the Turks 
proper do not increase at all, owing to the vicious habits of 
the women and the losses entailed in defending the empire. 
In Russia there are 100 Russians to every 50 of other nation­
alities, and 100 Christians to every 16 Mohammedans and 
pagans, while in Turkey there are only 100 Turks to every 
197 of other inhabitants. 

.. . . , "  
A VERY sensitive metallic thermometer on a new principle 

has been invented by an Italian optician in Paris. The dila­
tions of a small sheet of platinized silver are amplified by 
means of a system of levers, and the motion is communicated 
to a needle on a dial, on which degrees are marked. The 
motion of the needle is almost instantaneous. The appara­
tus has been tested in the Ville de Paris, a new balloon sent 
up on June 3 at Paris. 

__________ ���� .�. 4. __ ----------
CULTIVATE frogs, toads, and lizards. Put them in your 

gardens, and as the evening approaches they will hop from 
their hiding-places and snuggle down in some convenient 
spot near · the gutter, or where they know their food will 
come plenty. The ants, roaches, mosquitoes, etc. ,  they con­
sume in a night is marvellous, and thus they keep down the 
insect pests. 

-----------.. ��. t+�4.----------� THE Societies of Natural History, Geography, and An-
thropology, in Madrid, have appointed a commission for 
the purpose of forming a Science Associati@n, similar to 
those in England and the trnited States, to hold annual 
meetings in different parts of the kingdom for the investiga­
tion of scientific matters. This movement indicates a revo­
lution in that couhtry, more hopeful than any heretofore un­
dertaken. 
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JULY 28, I S77.] 
SETTING WORK AFTER CASEHARDENING. 

" I  make," says a correspondent, " a  great many quad­
rants similar to the links of locomotives, and I find that the 
ca,�ehardening process causes the links to warp and the slid­
ing dies to swell. How can 1 readjust them to a proper fit? 
The difficulty is that the casehardening stiffens the links, 
and while a certain amount of strain will open or close 
them, but a very little more will alter them too much. Is 
there any way of knowing intelligently how much strain I 
require in any individual case ?" Our correspondent has 
asked a very practical and somewhat interesting question 
which we take pleasure in answering. In the first place, 
such dies always swell in hardening, and it is proper to 
make, during the fitting process, an allowance whose quan­
tity must be determined by the shape and size of the die, 
and this experience alone can determine for each particular 
case. In the second plac0, there should be placed in slot 
of the link several neatly fitted pieces of sheet iron, to pre­
vent it from closing. Then the links should be so packed 
in the hardening box, that the weight of the upper ones will 
not be likely to warp the lower ones when they are red hot. 
The links when taken from the box should be dipped verti­
cally, and not thrown carelessly into the water. Notwith­
standing these precautions, however, there will take place a 
certain amount of alteration of form, and the following 
method of readjusting will be found to be very efficient : 
If the slot is too wide, the link may be closed by iron screw 
clamps. If it has opened at one end only, the die should be 
placed in the link at the other end while the open end is 
closed. The closing process is very easily performed by 
clamping, especially when a bolt and nut is used in con­
junction with the die to support the slot, in those parts that 
do not require closing. The closing is generally made too 
much, because it is less difficult to open the slot true than to 
close it true. The amount of opening can be more freely 
adjusted than that of closure, the method being as follows : 
Make two keys, planed on the edges to an equal taper, and 
of such a width that the two small ends placed edgeways to­
gether and contacting a distance about equal to · twice the 
thickness of the link, will measure from outside edge to out­
side edge of the two, an amount equal to the wiJth of the 
slot. The length of the kcys should be about two and a 
half to three times the thickness of the link, and the amount 
of the taper should be about one half inch per foot. Take 
one of these keys and place it with a planed edge on the 
face of the slot, the key laying horizontally and projecting 
equally through each side of the slot, the key head being, 
for example, on the left hand. Take a scriber and make a 
mark on the face of the key, which will denote how far that 
end of the key projects through the slot. Take the other 
key and oil both of its planed edges, and insert in the slot 
above the other key, that is to say, so that one of its edges 
will contact with the edge of the key already inserted, while 
its other edge will meet the inside of the slot, the head of 
one key being on one side and the head of the other key be­
ing on the other side of the link or quadrant. N ow take a 
hammer and drive in the key last inserted as far as the judg­
ment, and a pair of callipers applied to the slot, indicate as 
sufficient to open the link to the required amount. Here, 
however, we may remark, that the keys being inverted, and 
of the same taper, the outside edges are parallel and the link 
is therefore being opened true, which would not be ensured 
wel:e a bolt and nut used instead of the keys. Furthermore, 
the key that is oiled is the one that is driven. The key with 
the scribe mark is dry on its edge and meets the face of the 
ilot. The result is that the driven one will drive through 
tlhe slot without moving the position of the other having the 
scribed mark, which will keep even with the link face. 
Having driven in the key as directed, we take a scriber and 
make on the face of the driven key, and even with the face 
of the link, a mark which will serve to show how far the 
key was driven in. We may now drive the oiled key out 
ag :lin and test if the link slot is opened sufficiently ; if not, 
place the first key as before, with the scribe mark even with 
the face of the slot, then insert the oiled key driving it a 
little further than before, the scribed line being a guide as 
to how far to drive it. Before taking it out again, we scribe 
a new line to indicate how far it is now driven. The keys 
may be removed, the testing continued, and the prOCEsses 
continued until completed. It will be observed that the 
keys thus employed, form expanding parallel pieces having 
the power of the weclge, and that the lines marked form a 
gage to w0rk by. The gage line is especially useful, for the 
reason that the link will spring to a considerable degree 
without taking a permanent set. The keys will act just as 
well at the ends of the slot as in the middle, and the outside 
of the link may be clamped at any point not requiring to be 
opened. 

The Apc , that Most ReseInblcs Man . 
Professor Garrod lately held a reception in the Monkey 

House at Zoological Gardens, and discoursed to the people 
about the anthropoid apes. The professor made it plain 
that the anthropoids are the simial aristocraoy, even if we 
may not more accurately call them our poor human relations. 
As prosector of the Zoological Society, the professor stated 
that he had dissected seventy apes out of the anthropoidal 
class, and one of them exhibited the vermiform appendage 
of the ccecum, or blind gut, which is characteristic of man. 
But the anthropoids have it quite humanly developed. The 
hands and feet of an orang recently dead were exhibited 
along with those of a man, and exhibited the same structure. 
The manners and customs of gorillas were described from 
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authentic observations, and their domestic arrangements, I discovered, running in two directions close to the spring. I 
their sleeping hammocks, and use of stones in cracking nuts ' find silver in several of them, all the way from a few dollars 
increased the impression made that this animal is very to $100 to the ton . Some of these leads run through thc 
human-like, indeed. Professor Garrod showed that the springs, at least they point in that direction. The altitude 
structural resemblances between the anthropoid apes and of this place is between 4,000 and 5,000 feet. " 
man, are so close that the reason for the mental and moral Professor Hanks also refers in his paper to the recent dis­
differences remains still an unsolved prohlem. Perhaps the covery of a peculiar silver-bearing deposit located in South­
most striking aud important portion of his discussion was western Utah. It occurs in the " Maud Mine, ' six miles 
that in which he proved that the vocal organs of man are from Leeds. Some assays as high as $700 per ton have been 
present also in the anthropoid ape. The ape does not con- I made. Instead of being sandstone, as supposed, Professor 
verse, and yet the difference between his vocal apparatus I Hanks found the deposit to be sedimentary, but closely re­
and that of man is so infinitesimal as to defy observation. sembling the Oregon mud. Under the microscope it has all 
It is to this point, however, that physiological investigation the appearance of that strange substance. The Oregon 
must now be particularly directed. mud, if allowed to dry in large quantities, would soon form 

Professor Huxley declares that, to his mind, the only a similar substance to the Utah mineral, in appearance at 
thing that promises to explain the mental difference between least. The silver is in the state of chloride, and is seen un­
the anthropoid ape and man is this phenomenon of language. der the microscope both amorphous and in crystals. An 
This he said in a lecture at the Royal College of surgeons. analysis of the two minerals will be interesting, and may 
Language implies consultation, comparison of experience- throw some new light on the subject. It is possible that a 
necessarily embodies itself in the written form, becomes the study of these deposits may contribute much to our know­
storehouse of facts, results in inferences, and in the wisdom ledge of the formation of metaliferous veins. -San Fran­
which can control and modify nature where the dumb cisco Examiner. 
creature is controlled and modified by nature. By the power "4 f . ,  .. 
of intelligent and purposed selection and combination so se- Trial of" a New Bl·ake. 

cured by the ability to talk, the animal so endowed might The express train, the " Flying Scotchman, " which leaves 
gradually build up a better brain ou the same structure as King's Cross, London, for Newcastle, 4 :05 P. M. , was lately 
that possessed by an animal that could not talk, and so could fitted up for the first time with a continuous vacuum brake. 
not obtain the complete cooperation of his fellows for the The apparatus which has been fitted on the " Flying Scotch­
work of improvement. If it should be ultimately determined man " is Smith's vacuum brake, the general construction of 
by physiologists that there is absolutely no difference between which is simple. The vacuum is obtained by a steam ejec­
the vocal organs of the anthropoid and man, refuge would tor. The steam j et is annular, 2 inches in diameter, and I'. 
have to be taken in the hypothesis that there is some point of an inch wide. India rubber hosepipes connect the brakes 
in the animal brain corresponding to the vocal power, which from end to end of the train with the ejector. Under each 
does not exactly rhyme with the latter in the anthropoid, carriage is placed an apparatus variously known as a sack, 
but does rhyme with it in the man. -M. D. Oonway' 8 London an accordion, a melodion, and a bellows. It is really a canvas 
Letter to the Oincinnati Oommercial. bag, protected by an india rubber covering, about 15 inches 

.. , .  I .. diameter and 18 inches long, cylindrical in cross section, 
ArgentiCcrous Mud. fitted with iron heads, and prevented from collapsing by iron 

In Wasco county, Oregon , there is a flat thickly studded rings of round section, about t irch in diameter, " cured " 
with springs of a peculiar character, that throw out , mud, in the thickness of the rubber ; one end or head of this bag 
which has overflowed a considerablc area, Some months is secured to the framing, and the other to a simple system 
ago it was reported that this mud had been discovered to be of bars connected with the brake blocks. When the steam 
argentiferous and very rich, some specimens assaying over passes through the ejector a partial vacuum of 14 to 18 inches 
$2,000 to the ton. An effort was made to organize a com- of mercury is formed in the bags, and they tend to collapse 
pany in this city to work the mud springs, but the enter- under the pressure of the atmosphere. But the motion is 
prise collapserl in consequence of a suspicion raised that prevented, by the riugs just referred to, in any direction but 
the mud had been " salted, " and the memorable Arizona one, and the sacks shut up like a concertina, and in doing so 
diamond field swindle was too fresh in recollection for the apply the brakes. With the exception of the leading wheels 
successful prosecution of another fraud in the 5ame line. of the engine and the wheels of the royal mail van, the train 
Professor Thomas Price analyzed samples submitted, and throughout was fitted with Smith's brake, each wheel having 
reported that he had discovered unmist2kable evidence of double brake blocks attached. 
" salting, " the microscope showing �lings, crystals, and free ..... 1 • I .. 
gold, which he had no hesitation in declaring had been How- Poisons are Spread. 

mixed in with the mud with the manifest design of institu- Mr. G. Owen Rees, Consulting Physician to Guy's Hos-
ting a great swindle. Professor H. G. Hanks also examined pital, London, has called public attention to some unexpect­
specimens, but while he was inclined to suspect fraud, he ed sources of arsenical poisoning. The green calico lining 
was unable to determine positively whether the argentiferous of bed curtains has been found to have produced, for 
mud was an artificial or natural production. Professor ' months, severe symptoms, which were treated as those of 
Hanks now intimates that the flow of the Oregon mud natural disease, without benefit to the patients. When the 
springs is in reality heavily impregnated with silver, and curtains were removed the patients at once recovered their 
this result he announced in a paper read before the Cal- health. The beautiful pale-green muslin, largely used for 
ifornia State Geological Society. The existence of springs ladies' dresses, has been found to contain not less than 60 
yielding soft mud, charged with free silver, says Professor grains of the arsenical compound known as Scheele's green 
Hanks, is new to science, and scientific men, both here and in every square yard. He suggests that, in order to prevent 
at the East, who examined specimens, pronounced them fic- much of the nausea, vomiting, headache, inflammation of 
titious without he�itation. The specimens latterly examined the eyes, etc. , from which so many suffer, there be a prohib­
by Professor Hanks, he says, were very rich, and silver was ition of the manufacture of such deleterious fabrics. Red, 
discovered in a free state. By simple washing the silver scarlet, and mauve-colored fabrics are not always free from 
could be wholly separated, and when then examined the mi- arsenic. He adds that the agitation of skirts in dancing dis­
croscope failed to reveal the source of the precious metal. charges arsenical poison, which probably causes some of the 
Had it been filings, a single glance would have sufficed to pallor and languor almost always wholly attributed to ill­
detect the fact. Had the silver been precipitated from solu- ventilated and crowded rooms, and to bad champagne. 
tion by copper it would have been crystallized. An amal- .. , • • • 
gam of silver and mercury would have yielded a sublimate A SandstorIn In ROInc. 

if strongly heated in a glass tube closed at one end. Such June 22, a curious shower of sand and mud, coming from 
an amalgam introduced into the wet mud, and the whole the south, fell in Rome, which seems to be regarded as due 
heated sufficiently to have volatilized the mercury, would to sand brought in a dust-storm from the great desert in 
have left the substance in a hard baked state, which could Africa, being mixed with the pollen of some vegetable, and 
not again have been reduced to the state in which it reached held in solution by the cloud which carried it. An artist, 
this city. From these conclusions, if the silver had been writing to the Time8, says that yellow spots, of about a 
introduced for fraudulent purposes, the substance was very twentieth of an inch in diameter, were made on the paper 
remarkable, from the fact that some process had been em- on which he was sketching, and also-though the color 
ployed not easily understood. Professor Hanks finally ob- varied from yellow to white-fine drops of the same diameter 
tained the address of a gentleman, Richard Hurley, residing fell all about the neighborhood of Rome. The cloud which 
in the vicinity of the wonderful springs ill Wasco county, brought it, though giving out little or no rain, turned the 
and applied to him for information. In reply to Professor snn , at 4 P. M. into the semblance of " a  pale moon of 
Hanks, Mr. Hurley writes : " There is no mistake as to this greenish tint. " Similar phenomena were no doubt mistaken 
mud containing silver. I have assayed over 100 samples for a rain of blood by the Romans, and regarded as pro­
which contained silver, some as high as $2,300 to the ton. digies, ominous of coming evil.-Mayjair. 
The samples I obtained from the spring myself. I think the .. , • , .. 
weather has considerable to do with the mud containing sil- Carbonic Oxide In Tobaceo SInoke. 

ver. I obtain the best results when the weather is warm. M. P. Guyot calls attention in Science pour tOU8 to a recent 
Sometimes in one of the larger springs, when the weather is note of M. Grehaut, in which the author states that tobacco 
cold, the mud will be of a yellow color, showing no silver, smoke contains carbonic oxide, in such quantities that a dog 
but when the day is warm the mud is blackish blue, at least after being compelled by a special apparatus to smoke four 
in places, and rich in silver. The springs seem to work cigars, was killed by the poisonous gas. M. Guyot gives a 
more actively in a warm afternoon. Some of them contain number of analyses in support of the above statement, and 
a great deal of acid, the bones of animals that fall into them shows that in 100 volumes of smoke there exists ·165 vol­
being dissolved in a few months. There are old wells which I urnes of carbonic oxide. If a pipe be used having a smoke 
assay from $5 to $1,200 to the ton. One assay I made from , chamber this proportion increases to ·18 volume, and if it 
the flat, half a mile from any spring, assayed $1,200 to the ' I has a smoke filter made of cotton impregnated with an 
ton. There is a great deal of salt, almost pure, all over the alkali, the proportion is still further augmented to 1 ·695 per 
spring fiat. There aTe between. 100 and 200 qnf1l't:1l leadl!l cent. 
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GRAVES' I1IIPROVED OIL CAN. A ,Japanese Print Shop. I NOVEL LIFE BOAT. 

The invention herewith illustrated is an improved case for The shops scattered through 'l'okio, where cheap prints We are indebted to the ])aily Graphic for the accompany-
packing oil cans for transportation, the construction being are sold, attract attention from the gay colors of the pic' ing cut of Mr. J. Manes' life boat, which seems to meet 
such that the can is readily inserted, and when in place may tures, strung on the lines for public observation, and by the nearly every want of shipwrecked people. His boat consists 
be tilted in order to draw off its contents. Fig. 1 represents crowd of interested spectators generally clustered before of a hollow globe of metal, or wood, ballasted at the bottom, 
the case closed. Fig. 2 shows how the can is supported when them. The variety of these prints and their artistic merit so that it will always right itself immediately on touching 
the oil is being poured out. The case is made in two sections. astonish one. A prominent house, one of the largest in the water, and can never capsize even in the roughest sea. 
The inn& section, A, is attached by top cross pieces to two Tokio, has already issued one hundred and thirty sets of This boat has compartments for water, medical stores and 
sides and the bottom of the can, while the outer section, B, pictures, each comprising three engravings, on schemes sug- provisions, bull's-eyes to let in light, a door for ingress and 

covers the remaining sides and has a connecting second bot- gested by the Kagoshima insurrection. 'l'he wood cutters, egress, a port-hole for hoisting signals to the mast, comfort­

tom. The lid, C, which has an aperture in it through which at the best, can earn by industry from seven to ten dollars a able seats all round the inside for the passengers, and a 

the can handle projects for convenience in carriage, and month ; twenty-five cents a day is good average pay. To cut double hollow mast for supplying fresh air, and for carrying 
which also serves to hold the sides of the outer section firmly I the more complicated plates requires from a week to ten days. off that which has become vitiated. On the outside of the 
to the can, completes the device. Tbe whole expense of preparing one of these prints, then, globe boat runs a gallery, for the use of sailors in rowing, 

including designing, cutting the original plate and the color hoisting sail, diSCharging rockets, or steering. Of course 
plates, of which latter there are sometimes upward of twenty the cases would bc very rare when rowing, sailing, or steer­
required for one picture, inks, etc. , is about seven dollars. 
They sell, on an average, for five cents a set of three pic­
tures. While quite a novelty, however, they maintain a 
" fancy price," sometimes, where a great hit has been made, 
going for as much as fifteen cents a set ; and, on the other 
hand, antiquated prints may be bought for a cent a sheet.­
Tokio Times. 

I ------------4 __ 4�.���.�-----------
Torpedo Trial at Cleveland. 

A series of experiments have been made in Cleveland, 
Ohio, with what is known as the " Lay Torpedo, " an inven­
tion of Mr. Lay of Buffalo. The torpedo is cylindrical, 

, with conical ends. The forward · cone is calculated to con­
i tain one hundred pounds of any explosive substance. The 
I forward section of main cylinder contains a liquid capable 
of powerful expansion into gas, which is used as the motive 
power, and is connected with the machinery by a valve 
operated by electricity, and a pipe. There is also a cable 
coiled in the same way that harpoon lines are arranged in 
whaling vessels, which may be any length desired, and 
which is connected with the shore or a vessel. The torpedo, 
when launched, is entirely under the control of the operator, 
who may be stationed on shore or aboard ship. He has a 
compact battery and key board on which are sman switches 
with which he guides, controls, and explodes the craft by 
electricity. The secrecy with which the experiments have 
been made aroused general curiosity, and great crowds 
gathered on the dock to witness the public trial. The ex· 
periment was a splendid success in every particular. There 
were present a number of distinguished men, conspicuously 
among whom were the Assistant Chinese Minister, Yung 
Yuen Poo, and his secretary, a number of naval officers, and 
visitors from other cities. A stake boat was stationed a half 
mile from the shore, and when the battery was applied the 
torpedo started off at a rapid rate, going to the stake boat 
in three minutes and twenty seconds, and, gracefully round-

. . . ing the boat, started on' her return, which was made in the 
The h� IS locked to the . outer sectlOn,. 

B, by means of same time. It is claimed by the owners that this craft will 
double 'pIv�t hooks, D, passIng th:oug� smtable st�ples: as i travel twelve miles per hour. The rapidity and precision 
shown In FIg. 1. Slots are made In sald outer sectIon Into with which the machine obeyed the operator clearly demon­
which enter trunnions or side pivots secured to the can. strated that it is one of the most formidable weapons of 
When the latter is lifted with the inner section after the lid naval warfare eva invented. 
has been removed, the hooks, D, drop, by their own weight, 4 , • • .. 
below the trunnions, and support the can at such a height . Iron Cement. 

above the bottom of the outer section that it may be easily Take four or five parts by weight of dried and finely pow-
tilted for drawing the oil from the spout. dered brick earth, and one part of peroxide of manganese, 

Patented through the Scientific American Patent Agency, and mix them with two parts of fine iron filings, which 
by John Graves, May 22, 1877. For further particulars ad· must be free from rust, one half part common salt, and one 
jress Frank Miller & Son, 349 and 351 West 26 street, New half part borax. Grind all fine together and mix intimately, 
r ork city. then make into a stiff mass with water. The cement must 

4 ' . � .. 
HORSE DETACHER. 

The annexed engraving represents a novel and simple ap­
paratus for the immediate freeing of horses from a vehicle 
by an occupant of the latter. Upon the ends of the whiffle. 
tree are formed lugs in which are pivoted at each end a 
double hook, A. The ends of this hook are 
at such a distance apart that the cockeye of 
the tug may easily be passed between them. 
B is a rod which works in staples along the 
rear side of the whiffletree. On its ends are 
formed heads, C, of such a size as to enter 
the space between the ends of the hooks, A, 
and so prevent the tug from slipping off. To 
the center of the rod is attached an arm, D, 
which is held down upon the whiffletree by 
a spring, E ;  to the arm a cord is attached. 
The cockeye of the tug is slipped over the 
outer arm of the hook. A, and the head of 
the rod, B, is turned into the space between 
the hooks. Should it become necessary to de­
tach the horses, the driver pulls upon the 
cord, which turns the rod, and raises its head 
out of the space between the points of the 
double hook. The draught strain then tnrns 
the hook forward and pulls the tug therefrom, so detaching 
the horse. 

Patented t�rough the Scientific American Patent Agency 
August 8, 1876. For further particulars andress the inven­
tor, Mr. Amos M. Barker, Olin, Jones county, Iowa. 

. 4 . � .  
Economical Paint. 

Skim milk, 2 quarts ; fresh slacked lime, 8 o:mces ; linseed 
oil, 6 ounces ; white Burgundy pitch, 2 ounces ; Spanish 
white, 3 pounds. The lime to be slacked in water, exposed 
to the air, and mixed in one fourth the milk. Dissolve the 

. pitch in the oil and add a little at a time. Then add the rest 
of the milk and the Spanish white. 

be applied as soon as made : it is first gently warmed, and 
then exposed to a heat just short of whiteness. It is stated 
to be thus converted into a slag-like material which stands 
boiling water and all common heats. Another recipe is : 
Equal parts of finely sifted peroxide of manganese and finely 
triturated zinc, which are rubbed up to a thickish fluid with 

BARKER'S HORSE DETACHER. 

common water glass ; this must be applied as soon as ready, 
and makes as hard a cement as the foregoing. -Oapital and 
Labor. 

Egyptian Petrolenm. 

It appears from the experiments of Dr. Weil that 
Egyptian petroleum has a specific gravity of 0 '953. The 
Pennsylvanian and Canadian oils have a specific gravity 
from 0 '790 to 0 '830. The Egyptian variety gives a very fine 
lubricating oil, free of all tarry matter ; but as an illuminat­
ing oil it is is inferior to American oils. It is better adapted, 
however, to serve as a fuel for steam generators, as it does 
not take fire until it attains a temperature of 135 '6. 

I. 

( ' ": ," V ,. .... , _ 
I � : .-' -

ing would be required, but in case of need all three could be 
easily managed. A glance at the illustration will show how 
completely the passengers would be protected from rain and 
wind, and consequently, to a great extent. from cold ; tbis 
is a very important point in Mr. Manes' design, as we all 
know that very many persons, not merely women and chil­
dren, but often hardy men, only escape drowning to perish 
from exposure to the weather. Mr. Manes suggests that a 
propeller might be attached to the boat to be worked by a 
crank turned by the passengers on the inside. It is calcu­
lated that a boat, such as is represented in 6ur engraving, 
twelve feet in diameter, would carry about fifty passengers. 
This boat can be carried on deck or hung over the stern on 
davits, in either of which positions it may be used as a cabin 
during the voyage. 

A Vessel's Broken ShaU. 

I have been down into the hold of the City of Berlin to 
examine the broken shaft. It is about seventy-five feet 
long, nineteen inches in diameter, and made of malleable 

iron. It broke near the middle in a diago­
nal split, when it was revolving fifty-eight 
turns a minute, and the force at the time the 
fracture occurred not only broke tbe shaft, 
but the journals by which the sections are at­
tached by twelve rivets, each as thick as your 
arm, which were all broken short off. When 
I read of a steamer that has broken her shaft 
in the newspapers I have not paid much at­
tention to it, but I shall hereafter. 

The accident occurred under circumstances 
that no human foresight could prevent. It 
seems that the shaft in the center, where it 
refused to anneal, had a cavity about the 
size of your hand, and it was in this spot that 
the fracture occurred where no examination 
externally could detect it. This enormous 
shaft, after it was broken, kept whirling 
round, knocking to pieces such things as it 

hit, and had it not been for one of the engineers, who rushed 
into the engine room and shut off the steam, many lives 
would have been lost. The man has been rewarded by a 
handsome subscription among the passengers.-Letter in Bos­
ton Adv/31'ti8er. 

4 U � . 
Two French astronomers, M. Andre and M. Angot, will 

visit California next year to observe the transit of Mercury, 
which occurs on May 6. 

.. . . . . 
No LESS than five n(lW varieties of sponges were discov­

ered by Dr. Meyer, at the Philippine Islands and New 
Guinea. during his recent travels in.the Eastern Archioela£1"o. 
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THE TUNNY. 

On the shores of the Mediterranean Sea the tunny is found 
in great abundance, and forms one of the chief sources of 
wealth of the sea-side population. The fiesh is highly es­
teemed and eaten both fresh and salted. It is extensively 
used in the Italian countries. It is pickled in various ways, 
boiled down in soups, and made into pies, which are thought 
to be very excellent, and possess the valuable property of 
remaining good for nearly two months. The different parts 
of the fish are called by appropriate names, and are said to 
resemble beef, veal, and pork. 

The shape of the tunny is not unlike the mackerel, but is 
larger, rounder, and has a shorter snout. It belongs to the 
same family as the mackerel. The general average length 
is about four feet, but sometimes it at­
tains a length of ten or twelve feet. 
One was recently caught in a mackerel 
net off Martha's Vineyard, and exhib­
ited by Eugene Blackford, at Fulton 
market, New York city, that weighed 
over 700 Ibs. , and was fourteen feet and 
ten inches in length. De Kay, in his 
work, says that Dr. Storer mentions 
one that was taken near Cape Ann that 
weighed about 1,000 Ibs. These are 
the largest fish caught in this country, 
of which we have any information. 

The food of the tunny consists prin­
cipally of smaller fish, although the 
cuttle fish forms some part of its diet. 
The color of the upper part of its body 
is very dark blue, the abdomen is 
white decorated with spots of a silvery 
luster. The sides of the head are 
white. 

In May and June the tunnies move 
in vast shoals along the shores of the 
Mediterranean, seeking for suitable 
places to deposit their spawn. They 
are seen by sentinels, who are on the 
watch, and nets are prepared for their capture. These nets 
are of two kinds, one a common seine and the other called 
a " madrague," the principle of which is very much like 
that of the " corral ,"  by which wild elephants are captured 
in India. The outer portions of the madrague intercept the 
fish, and on their endeavoring to retreat are forced to enter 
one of many chambers. 'l'hey are thus driven from one cham­
ber to another until they are forced into the last and smallest, 
which is significantly called the chamber of death. This 
chamber is furnished with a fioor of net, to which are at­
tached a series of ropes, so that by hauling on the ropes the 
floor is drawn up and the fish brought to the surface. They 
struggle fiercely for liberty, but are 
speedily stunned by blows from 
long poles, and lifted into boats. 

. . . ... 
TU .LANTERN FLY, 

The curious species of firefiy 
known as the Fulg01'a Lanternaria, 
or Lantern Fly, is represented in the 
annexed engraving. It is a large 
and handsome insect, with wings 
varied with black and yellow. The 
snout is long, straight, and curved 
upward, and the light is said to 
emanate from its extremity as from 
a lantern. It fiie,s high and hovers 
about the summits of trees. An­
other species, the F. candelaria, of 
China, is of a greenish color varied 
with orange and black, with a long 
snout curved upward. 

The causes which produce the 
light in the glow-worm and similar 
insects have been the subject of 
much discussion among naturalists. 
The most recent writers, however, 
agree that the luminous tissue is 
made up of fat globules, permeated 
by numerous tracheal conveying 
air, with no traces of nerves or 
blood vessels. It does not appear 
satisfactorily determined whether 
there may not be in this tissue pho�­
phorized fats which give forth light 
on contact with oxygen, hydrogen 
or nitrogen. The intermittence of 
the light is believed to depend upon 
the movements of respiration, and 
to be entirely dependent of those 
of the circulation. It is said that 
there is no heat accompanying the 
light, though it be a true combnstion 
and a combination of carbon with 
oxygen ; this may be owing to the 
rudeness or imperfection of our instruments, or to the slow­
ness or peculiarity of the combustion. 

• � .  j • 
Violet Ink tor Rubber Stamp8, 

A VIOLET ink for rubber stamps is made by mixing and 
dissolving aniline violet 2 to 4 drachms, alcohol 15 ounces, 
glycerin 15 ounces. The solution is poured on the cushion 
and rubbed in with a brush. 

Jtitutifit  �nttri tau+ 
An Ingenious Clock. 

The firm of Messrs. Sloane & Co. have in operation a 
clock which, in addition to being a remarkable instrument, 
has an electrical attachment which renders it for the purpose 
it is used, that of rating chronometers, as near perfection as 
can be. It is not expected that the clock itself can ever 
come into general use, in view of the fact that it costs about 
$1,000, but a description of it is not on that account less in­
teresting. It is called an astronomical clock, with mercurial 
compensating pendulum. Every time the pendulum vi­
brates, its lower point, made of platinum, passes through 
an insulated bulb of mercury, which alternately breaks and 
connects the circuit of a battery with a little sounder that 
taps the seconds. To this sounder is attached a little ratchet 

THE TUNNY, 

wheel with ten ratchets, and at each tap of the sounder the 
wheel moves one ratchet. At the tenth ratchet a platinum 
arm goes into a drop of mercury, making a circuit with an­
other sounder, thus giving every tenth second a tap which, 
being louder than the other, is easily distinguishable. The 
ten-second sounder is the invention of Mr. Sloane and Com­
modore Dimpfel, and is now being introduced into the 
Naval Observatory. It enables the operator at the first rating 
to rate the chronometer to half a second, and at succeeding 
ratings to reduce the computation of the error to an infinite 
fraction, and by it the operator can rate chronometers almost 
as fast as they are put before him. The convenience lies in 

THE LANTERN FLY, 

the fact that every tenth second being distinguishable by 
sound, the clock need not be watched.-Baltimore Ameri-
can. 

To preserve gum solutions, a few drops of oil of cloves, 
alcohol, or acid will preserve a quart of the mucilage of gum 
arabic or gum tragacanth from turning sour. A small quan­
tity of dissolved alum will preserve flour paste. 

55 
MUltary Telegraph Llne8 Acro88 the Continent. 

During the last two years the signal service branch of the 
government, under the direction of General Myer, has per­
formed considerable work in the extension of military tele­
graph lines. The United States now runs and operates thir­
teen hundred miles of wire in Texas, and about fourteen 
hundred miles in Arizona and New Mexico. Recently, near 
Santa Fe, New Mexico, the New Mexico and Arizona sys­
tems were connected, so there is now a continuous Southern 
line across the continent. At Santa Fe the Western Union 
lines running from Denver, Colorado, into New Mexico, 
connect with the government wires, although the latter oper­
ate the linc from Santa Fe, New Mexico, to Puebla, Colora­
do. It is now in contemplation to connect the Texas and 

New Mexico divisions by building 
down the Rio Grande from Mesilla, 
New Mexico, and El Paso to Fort 
Stockton, Texas, a distance of two 
hundred and fifty miles. The govern­
ment wires in Texas connect with the 
Western Union line from New Orleans 
and Galveston. The appropriation of 
$50,000 for building and repairing in 
New Mexico and Arizona is almost ex­
hausted, but the actual work accom­
plished has exceeded the Congressional 
estimates as to the number of miles that 
could be built with the sum appropri­
ated. 

Lieutenant Reade, under General 
Myer's direction, has built four hun­
dred miles and rebuilt six hundred 
miles. The rebuilding consists in put­
ting in new poles to take the place of 
inferior material, which was hastily put 
in some years ago. An ingenious me­
thod of utilizing the scrubby mesquit 
wood, in connection with soft and per-
ishable timber like cottonwood and 
poplar, has been devised. The last­

named woods will decay below the surface of the ground in 
two years' time, but when exposed to the dry atmosphere 
they will last a great many years. The mesquit is almost 
impenetrable, but its gnarled, misshapen, and dwarfed na­
ture renders it unfit for use as a pole. In order to utilize 
both, the mesquit is put into the ground as a stump, and the. 
poplar fastened to it by means of wire clasps and iron spikes. 

The military telegraph line is not equal to the Western 
Union line in point of durability. The wire, however, is of 
the best class, and the general electrical apparatus is good, 
but the poles are lighter and shorter. As it was necessary 
to haul the timber for wire supports over the desert in wagons, 

the economy of transportation had 
to be studied, and the material of 
the country utilized. There is a ru­
mor that the Western Union will 
purchase from the government the 
military line from San Diego to 
Yuma.-San Francisco Bulletin. 

Red Mountain Iron Ore. 

A letter from Birmingham, Ala. , 
to the Louisville Cou1-wr-Journal 
says : The Red Mountain range is a 
solid mass of iron ore of fine quality. 
At one place the bank has been 
opened, and thousands of tons were 
piled up waiting to be transformed 
into usefnl artIcles. A company 
has been formed in Birmingham, 
and will shortly erect a furnace and 
rolling mill and utilize a portion of 
this deposit. I say a portion, for in 
the county in which Birmingham is 
situated I am told that there are 
twenty-five mileR of the Red Moun­
tain range which are nearly all solid 
are. 1n this section of the State the 
deposits of coal and iron ore are im­
mense enough to supply the world 
for ages. The question was, could 
the coal be used to manufacture the 
iron? Making iron with charcoal 
was too costly a process. The Eu­
reka Company, composed mainly 
of Louisville and Cincinnati capital­
ists, undertook to solve the prob­
lem, and established a furnace at 
Oxmoor, and did solve it in a most 
satisfactory manner. The c a a 1 
makes the finest sort of coke. 

I • •  
ON the outlet of �terling Lakes, 

in the southwestern part of Orange 
Co., N. Y. , is still in operation the 

iron works founded by Lord Sterling 25 years before the rev­
olution. The first anchors eVer made in America, it is be­
lieved, were forged by these ancient works in 1752. The 
great chain, which was stretched across the Hudson River to 
obstruct the passage of the British fleet, was made at Ster­
ling Works in 1777. The chain weighed 186 tons, and wa� 
aix weeks in making. It was transported in links to West 
Point in carts drawn by oxen, Each link weighed 150 1bi. 
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AN ARTIFICIAL FLOWER THAT BLOOMS. 

French artificial flowers are now made so closely to re ­
semble genuine blossoms that it is difficult, save by a close 
inspection, to detect the imitation. In order to render the 
counterfeit still more complete, the present inventor has 
devised a flower which can be worn either as a bud or blos­
som, and can be folded or expanded as desired, so that it 
mimics the natural blooming of cut flowers. 

Fig. 1. 

$titttfif it  !tuttitau. 
the chemically prepared paper. The current from the bat­
tery passes to the spring, to the platina point, thence through 
the moist paper-which in this state is a conductor-thence 
to the drum, and back to the battery. 

The operation is as follows : When the handle is turned 
the paper passes forward, and the normal friction between 
the point and the paper serves to give a forward motion to 
the spring ; hence one side of the resonant box is drawn out. 
If now a wave of current pasees through the paper, all fric­
tion ceases, and the spring not being pnlled, the side of the 
resonator regains its normal position ; and this takes place at 
each vibration. By means of this friction the most feeble 
currents, which would not produce the slightest effect upon 
an electro-magnet. thus exert extraordinary strength. This 
apparatus will respond and reproduce with great power the 
highest notes of the human voice, which are nearly inaudi­
ble when magnets are employed, the slowness of their oper­
ation being due to the time required for the magnetization 
and demagnetization of currents, which delay the action and 
mutilate the signals. 

This description refers more especially to the apparatus 
for the transmitting of the human voice in tones or singing. 
The only difference between this and the speaking telegraph 
proper, however, is in the substitution of a plumbago point 
for the platina point in the adjustable screw of the transmit­
ter. This again is another original discovery of Mr. Edi­
son's, viz. , that plumbago changes its electrical resistance 
with enormous rapidity under pressure. the effect in this ap­
plication being that when the diaphragm is vibrated weakly 

IJULY 28, 1 877. 
BRUSHES. 

In making brushes by hand two different methods are pur­
sued for inserting the bristles into the holes made for their 
reception in the pieces forming the backs. The workman 
following the first method gathers the bristles into little 
bunches, winds thread around their lower ends, dips these 
into molten pitch, and insert them into the holes with a 
slight rotary motion. In the second mode of procedure a 
loose bundle of bristles is laid with its center exactly over 
one of the holes, a strong cord or thin brass wire is made to 
enter the hole from the back, encircle the bunch, and pass 

A is a small tube, Figs. 
1 and 2, of such a size 
that it may be readily 
passed through and worn 
in a buttonhole, and which 
has a flange, a', formed 
around its end. The other 
end of the tube is flared a 
little, and around it are 
placed the inner ends of 
four leaf-shaped arms, B. 
The inner ends of the 
arms, B, have circular 
hooks formed upon them 
to receive the rnbber ring 
spring, C. To the arms, 
B, a little above their 
hooks, are attached the 
ends of threads, D, which 
are passed through the 
tube, A, and have a bead, 
d', attached to them in 
such a position that it may 

contact is made with the plumbago point very lightly ; and MODE OF FASTENING BRISTLES IN TOOTH BRUSHES. 
the resistance of the plumbago being but slightly reduced, a 
weak current is sent out from the battery, and a weak effect out again, when on drawing it taut the bundle of bristles is be within the tube, A, when the arms, B, are expanded, and 

when the arms, B, are drawn together, by pulling upon the 
threads, D, it may be at the rear end of the tube, A, so that 
it may be caught upon the said end, as shown in Fig. 1, to 
hold the arms, B, closed. By this construction,

'
by disen­

gaging the bead, d', from the end of the tube, A, the rubber 
spring, C, by drawing upon the hooks of the arms, B, will 
expand the said arms. If additional security is required for 
holding the arms, B, closed, a button, E, may be pivoted to 
the end of the tube, A, having a notch formed in its edge to 
receive the threads, D, so that by passing the button, E, be­
tween the end of the tube, A, and the bead, d', the arms, B, 
may be held securely in place when closed. 

broken in the middle and made to stand erect. The surfac" produced at the receiving station. When, however, a strong 
pressure of the diaphraghm is effected, by reason of the exer- of the brush is afterwards leveled by means of a knife 01 

cise of a more powerful vibration of the voice, the resistance other sharp cutting instrum(i!nt. 

is very greatly reduced. and a strong current passes to the Some small brushes will occasionally be met with, the backs 

line and a strong or loud effect is produced at the receiving of which, though forming but one piece, do not, however, 

station. Hence the amount of power, with all its fine grad- exhibit any traces of holes or wire. These peculiar brushes 

ations generated by the voice at the transmitting station. is are made by first drilling a series of longitudinal canals into 

transmitted in its proportions to the receiving instrument, the further end of the back, with which canals the bristle 

and thus the fine articulation of the voice is obtained. This i holes commUnIcate. The wire or thread is passed through 

of itself is a wonderful invention, and will be of great value these canals, drawn out at each hole, twisted into a loop in 

to electricians in other fields. The ability to send from a which the bristles are laid, and finally drawn taut again. 

battery currents of different strength automatically is a new These openings in the end are afterwards filled up, previous 

F, Fig. 2, are the petals, the outer parts of which are at­
tached to the outer parts of the arms, B, which represent 
sepals. The inner ends of the petals, F, are connected across 
the end of the tube, A, by threads, f, to keep them in proper 

and valuable invention in electricity.-Philadelphia Pre88. to polishing. 

.. � 0 , .. -----_ .. _fl-4.H�_ .. _-----

Fig. 2. 

pOSItIOn. When the flower is closed the petals, F, fold at a 
little distance from their inner ends. 

Patented through the Scientific American Patent Agency 
May 1, 1877, by Mr. Stacy Potts, of Philadelphia, Pa. 

Balloons In War. 

M. Menier, an inventor of a military hot air balloon, re­
cently delivered in London a lecture on war time aeronautics. 
In conducting experiments at Woolwich, his aim has been 
to find a balloon which could ascend and descend rapidly for 
a prolonged period, could be steered, and could proceed 
against the wind. Rejecting hydrogen gas as an inflating 
medium, because it could not be generated in the air, and 
escaped very freely, compressed air for the same reason, and 
mechanical force as cumbrous and unworkable, he chose hot 
air. because, although it requires greater cubical capacity, 
the material employed for the balloon need not be specially 
prepared, and is therefore lighter and less liable to spontan­
eous combustion. By employing a special kind of fuel, the 
balloon can be kept up in the air for twenty or twenty-five 
hours, while considerable changes in the density of the air, 
and consequent rapid ascents and descents, are rendered easy. 
To his balloon, which is spherical in shape, M. Menier affixes 
wings all round, except in front, and a tail behind, managed 
bv the aeronaut, acts as a rudder.-Philadelphia Ledge1'. 

.. � 0 '  .. 
A New SteaJn Street Car. 

General John D. Imboden has invented a system of steam 
• I., • for street cars that promises to influence 111 a large degree 

A New InventIon in Telephonei/. the railway companies and the public in their decision as to 
Mr. T. A. Edison has invented a new telephone, which is whether steam or horse power shall be generally used for the 

thns described : locomotion of these conveyances. The engine is an inde-
'fhe transmitting apparatus consists simply of a long tube pendent sub-motor-a complete machine of itself, and can 

about two inches in diameter, having one end covered with a be attached to any of the present horse cars. It is simple, 
thin sheet brass diaphragm which is kept tight by a stretch- easily handled, cheap. and, better than all, causes no dis­
iog ring. In the center of the brass diaphragm is riveted a comfort to passengers, it being out of their sight, smell, and 
thin disk of platina, and immediately in front of this disk is hearing. It has its own framework, wheels, and springs, 
an adjustable platina-pointed screw secured to a rigid pillar. carries its coal, water, and engineer, and sustains half the 

To transmit the music it is only necessary to sing or play weight of the car and passengers, the other half being car­
into the open end of this tube. This causes the diaphragm ried by a single pair of car wheels, just in front of the rear 
to vibrate, and the platina points, meeting, make the cir- platform. The car body is pivoted at its front end, on the 
cuit, and the electric current transmits every vibration over engine, resting on 'a bed plate and springs over the boiler. 
the wire to the receiving end. The engine has four driving wheels, with a wheel base of 

The receiving apparatus employed by Mr. Edison for re- only four feet, and, owing to the simple, pivoted connection 
producing the tones is based upon an original discovery made with the car body, it is capable of curving freely. The 
by him some five years ago. This discovery was that when boiler is horizontal, with simply a vertical furnace and steam 
a piece of paper moistened with cert3in chemical solutions is dome under the driver's seat, which is outside the front of 
laid upon a metallic plate connected to the positive pole of the car. 
a battery, and a platina-faced wire connected to the negative This test car has been made of the same size as that of an 
pole of the battery is drawn over the paper, the passage of ordinary horse car, so as to demonstrate thoroughly that in 
the current through it causes all friction to disappear, and order to convert the latter into a locomotive nothing is ne­
the platina-faced wire slides over the paper as iron upon ice ; cessary but to take off its front wheels, put this handy little 
but if the current be interrupted, this effect instantly disap- engine in their place. and nail up the front door. The inte­
pears, and the normal friction of the paper causes the wires rior and the rest of the car can be left intact. The new car 
to be drawn over it with difficulty. This principle is applied ocoupies four feet less street space than one of the dummies 
to the receiver-a resonant box, a drum or wheel having now in use on Market street, and ten feet less than a horse 
flanges on both sides. This wheel is secured to a shaft ro- car, the horses being dispensed with.-Philadelphia Times. 
tated by a handle. A continuous strip of paper from the .. � 0 , ... 
reel passes over the drum, the surface of which is roughened. THE peculiar odor of Roquefort cheese has been found by 
Resting upon the drum is a smooth platina point upon the Mr. Mencki to be due to a volatile oil of a yellow color, 
spring, which is secured to the center of the resonant box, neutral reaction, and sharp burning taste. He separated the 
"nd presses the platina point with considerable force upon I oil by distilling a portion of the cheese with sulphuric acid. 

A CIGAR·CUTTING CIGAR BOX. 

Our engraving represents one of those ingenious little 
ideas which almost always prove remunerative to their origi-

nator. Plenty of devices have been suggested for cutting 
off the ends of cigars : some have becn placed in watch 
charms, others in ornamental cigar stands, but no one seems 
hitherto to have thought of placing the cutter in the cigar 
box itself, as is done in the present invention. 

B is the cutting knife acted upon by a spiral spring and 
retained in its recess by a stop pin, d. The knife has a 
handle at B'. To cut off the cigar end it is necessary only 
to insert the extremity in the aperture made in the box, and 
press down the cover which acts on the knife. 

This device was patented through the Scientific American 
Patent Agency May 22, 18'77, by Mr. A. E. Ebert, of Knox­
ville, Tenn. 

.. 1 0 ' " 
Theory oC LnJnlnons FlaJnes. 

Experiments on tne above subject are given by K Heu­
mann, in which he finds that carbonaceous matter will give 
luminous or non-luminous flames, according as the tempera­
ture of the flame is high or low ; diluting the gaseous com­
bustible with indifferent gases also requires a higher temper­
ature to cause a separation of the carbon, and thus produce 
luminosity. Reduction of temperature in a flame prevents 
either partially or entirely the formation of carbon, conse­
quently the author thinks that the deposition of carbon on 
cold surfaces in a flame is not the consequence of cooling, ' 
as a deposition may be formed on red hot surfaces, but burns 
away in contact with air. In burners of different materials, 
those of iron were found to prevent the luminosity of the 
lower part of the flame to a greater extent than those of stea­
tite also when the burner is heated, a greater amount of 
light is produced, the consumption of the combustible re­
maining the same. Herr Heumann thinks that by heating 
the burner the luminOSIty is increased, and extends to a 
greater extent over the lower part of the flame.-Nature. 

,, 1 0 ' " 

A GOOD whitewash for walls is made by adding to fresh 
slacked lime and water, a solution of starch, a little salt, and 
a few drops of dissolved indigo or bluing. 
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The Melting POint. ject should be to study the draught of the cupola, the nature vere scald around his arm and some two inches in width. 

The theory that iron in a cupola is melted all up through of the blast, and to ascertain the melting point of the cupola. 'l'hen, despite the suffering occasioned, he applied the scald­
the stock is wrong, for every cupola has a certam point at He can generally tell where the melting point is by noticing ing water to his wrist for half a minute. Bicarbonate of 
which the iron is melted, and there is not a pound of iron where the lining is cut out the most, and he can tell whether soda was at once dusted over the surface, a wet cloth applied, 
melted in any cupola until it comes down to the melting the cupola is melting evenly, or is only melting in spots, by and the pain, the experimenter stated, was almost instantly 
point. The melting point in a cupola is generally from six noticing whether the lining is cut out in a regular belt all deadened. Although the flesh on the wrist was literally 
to eighteen inches above the tuyeres, but it may be raised or around the cupola, or is only cut out in holes, as before ex- cooked down to the sweatglands, and the wound was of a 
lowered a little by increasing or diminishing the amount of plained. He can tell whether the bed is too high or too low nature to be open and painful for a considerable time, on 
fuel in the bed : but if we get the bed too high it throws the by noticing how the cupola melts. He can tell whether he the day following the single application of the soda, the less 
melting point too high, and the resnlt will be slow melting. is using too much fuel between the charges of iron, or if he injured portion was practically healed, only a slight discol­
If we get the bed too low, it will allow the iron to get below is putting in the charges of iron too heavy, by noticing oration of the flesh being perceptible. The severer wound 
the melting point, and the result will be dull iron ; and in whether the cupola melts regularly or not, and by noticing in a few days, with no other treatment than a wet cloth kept 
order to do good melting in any cupola, it is very essential if it makes regular iron ; for if the iron is very hot in one over it, showed every sign of rapid healing. 
that the melter should know the melting point of his particu- part of the heat and dull in another part, it is a sure indica- .. � • I .. 
lar cupola. The melting point of a cupola is the point at tion that the fuel is not properly distributed through the Pnrification oC Dism.nth. 

which the most intense heat is created by the action of the iron, and it should be remedied by increasing or diminish- Bismuth has been purified by Mr. E. Smith in this way : 
blast upon the fuel. This intense heat at the melting point ing the weight of the charges of fuel or iron. To every sixteen parts of bismuth, kept in a fluid state, at the 
will cut the lining more than at any other place in the In melting with coke, the meltm' cannot put in his iron in lowest point of its fusing temperature, he added one part of 
cupola, and the lining will generally be found to be cut out as large charges as he can with coal, because the coke is a mixture composed of three parts of flowers of sulphur and 
more ;ust above the tuyeres than at any other point, which more bulky than coal, and he has more bulk in the same , eight parts of cyanide of potassium. The bismuth was kept 
indicates the melting point of the cupola. If tuyeres are weight, and if he puts the same weight of coke between the melted for fifteen minutes after the mixture was introduced 
put in so as to distribute the blast evenly through the stock, charges of iron as he does of coal, the bulk of the coke will and then allowed to cool. 

' 

and the charges of iron and fnel are put in evenly, and every raise the iron above the melting point, and the iron cannot be 
charge leveled up properly, the heat will be even all through melted until part of the coke is burnt up so as to allow the 
the cupola, and the lining will be cut out in a regular belt iron to come down to the melting point, and the result is 
at the melting point all around the cupola. On the other that he does not have continuous melting, but he has a de­
hand, if the tuyeres are not put in so as to distribute the blast lay between each charge of iron, and the iron will probably be 
evenly through the stock, or the charges of iron and fuel are dull in the latter part of each charge ; but the melter can do 
not put in even and level, or if the fire is all on one side of equally as regular melting, and can do faster melting with 
the cupola, the heat will not be even through the cupola, coke than he can with coal, by putti!lg in the coke and iron 
and the lining will not be cut out in a regular belt at the in smaller charges, and more of them, which proves con­
melting point, but will be cut full of holes, which shows clusively that good melting can be done with almost any 
that the cupola is not melting all around, but is only melt- fuel and in any cupola, if the melter understands his busi­
ing in spots. By this irregular charging and melting iIi ness ; but he may not be able to do as economical melting in 
spots, the cupola may be reduced to half its melting capacity, a poor cupola as he can in a good one. -F'rom " Founding of 
which accounts for a cupola melting fast on one day and slow Iron," by Edward Kirk. 
on another day. As before intimated, the melting point in .. , • , ... 
a cupola is the point at which most intense heat is created Iron-Steel. 

by the action of the blast upon the fuel. When the blast MM. Asbeck, Osthaus, and Eicken, of Hagen, Westpha-
enters the cupola it is cold, and as it passes through the lia, says the Revue Industrielle, have recently manufactured a 
heated fuel it becomes hot, and as it becomes hot it creates metal composed partially of steel and partly of iron to which 
heat by combination with the fuel, and makes an intense they give the name of iron-steel. The novelty of the com­
heat. If we have a very strong blast it will travel fast and will bination consists in the introduction of a thin sheet of iron 
pass through the fuel rapidly, and it will have to pass through between the surfaces to be welded. A cast iron mold is 
more fuel before it becomes heated sufficiently to make an divided into two compartments by means of a transverse 
intense heat by combination with the fuel. On the other plate or of a tube placed in the interior and the two metals 
hand, if we have a mild blast, the blast will pass through are poured into the respective compartments. Before fusion 
the heated fuel slowly, and is more heated, so that it does both metals are submitted to complete refining which re­
not have to pass through so much fuel before it becomes moves all matters which hinder welding. They are then 
sufficiently heated to make an intense heat by combination turned into the mold, the sheet iron partition in which serves 
with the fuel ; so that when we have a strong blast the melt- ·to prevent their mingling and to facilitate welding by being 
ing point of a cupola is higher than when we have a mild itself brought into a state of fusion. The success of the 
or weak blast ; and the bed has to be put in higher in a operation depends considerably on the preparation of the 
cupola with a high melting point than in a cupola with a metals, on their readiness to weld, and on the thickness of 
low melting point, which accounts for one cupola requiring the partition. The last is determined experimentally and 
more fuel in the bed than another cupola does. When the the dimensions differ according to those of the ingots to be 
cupola is in blast, the bed or fuel in the bottom of the cupola produced. The metal thus prepared is said to be adapted 
is constantly .burning up, and the unmelted iron will get for the fabrication of rails, anchors, and armor plates, etc. , 
down below the melting point. To prevent this, the melter where the hardness of the steel diminishes the wear and in­
has recourse to charges of fuel between the charges of iron, creases the resistance of the masses. In the construction of 
and as the charges of iron are melted and drawn out at the safes, plates of this combination are said to be proof against 
tap hole, the charges of fuel come down and replenish the attempts to break or drill through them. In all portions of 
bed and again raise the melting point ; the next charge of 'I machines or for tools which support or transmit heavy pres­
iron comes down and is melted and drawn out ; the bed is sure or undergo instantaneous and powerful stress, as in 
reduced and is again replenished by the next charge of fuel, rolls or axles the metal is claimed to possess very superior 
and so on through the whole heat. If we supply too much advantages. 
or too little fuel between the charges of iron, the melting ------.. _MI!-i.H.�._------

point will be raised too high or reduced too low, or in other Gas Main Leakage. 

words, if we have a melting point of ten or twelve inches in There appears to be a good opportunity for some one to 
height in our cupola, and we supply twenty or twenty-five invent a cheap method of rendering the pipes and mains 
inches of fuel, this extra fuel must all be burnt up before the which conduct illuminating gas under city streets thoroughly 
iron can come down to the melting point ; and we will not tight. At the present time there is always leakage, and when 
have a continuous melting, but will have a delay between the earth is broken to reach, water pipes, etc. , in our 
each charge of iron. If, on the other hand, we have only thoroughfares, the overpowering stench shows the ground 
five or six inches of fuel between the charges of iron, when air to be thoroughly permeated with gas. Even if this, as 
we should have ten or twelve inches, this small amount will Dr. Chandler says, is not directly detrimental to health is at 
not more than half replenish the bed, and the unmelted iron least exceedingly disagreeable, and without doubt it exhales 
will get down too low and will not make hot iron, and the from the ground in sufficient amounts to add its quota to the 
iron may not be melted at all ; and in order to do either fast combined odors of garbage and refuse which pervade the 
or economical melting, we must not use either too much or densely populated districts of the city. The principal parties 
t09 little fuel, and we must have the fuel distributed so as affected by leaky gas mains are the gas companies, and we 
to suit the particular cupola in which it is used ; for, as are informed that the yearly loss from this cause reaches con­
before explained, there are scarcely two cupolas that will siderable figures. Gas pipes are tested by closing the ends, 
melt exactly alike on account of the melting point being plunging them in water and pumping in air, the escape of 
higher or lower, which is caused by a stronger or weaker which indicates the existence of flaws. If these are large 
blast, or by more or less draught ; and in order to do good the pipe is rejected, if small they are closed by hammering ; 
melting, the melter should not charge his cupola just the but that this system does not entirely guard against leakage, 
same as some other cupola of the same size is charged be- is, as already stated, evident. Coal tar has been used as a 
cause that cupola does good melting charged in that way ; varnish for outsides of pipes with fair results ; but qannot 
but he should vary the height of the bed and the amount of the metal of the pipe itself be so mechanically treated, by 
fuel between the charges of iron, and the amount of iron compression or rolling either outside or inside, that it shall 
on the bed and on each charge of fuel, until he finds the be wholly impervious to gas? 
exact proportions that will do the best melting in that par- _ � .  I ... 
ticular cupola. SeIC-Vivisection. 

Melters, in changing from one cupola to another, will It is not often that an inventor has such an implicit faith 
generally have trouble in making hot iron, and they will in his invention, or the nerve to demonstrate the fact as Dr. 
often make a complete failure of melting in a strange Waters/of Salem, recently showed before the Massachusetts 
cupola. This is simply because they undertake to charge Dental Society. He stated that bicarbonate of soda, such 
that cupola the same as some other cupola that they have as used for cooking purposes, or any other alkali in neutral 
been melting in, and they never pay any attention to the form, would afford instantaneous cessation of pain from the 
draught, blast, or the melting point of the cupola, which is severest burns and scalds, and would cure such injuries in a 
the cause of their failure in melting in a strange cupola. 

I 
few hours. Deliberately dipping a sponge into boiling water, 

When a melter takes charge of a strange cupola, his first ob· the Doctor squeezed it over his right wrist, producing a se-

NEW BOOKS AND PUBLICATIONS. 

STRENGTH AND DETERMINATION OF THE DIlIfENSIONS OF 
STRUCTURES OF IRON AND STEEL. By Dr. J. J. Wey­
rauch. Translated by A. Jay DuBois, Ph. D. New 
York : John Wiley & Sons, 15 Astor Place. 

Dr . Dubois' translation of Dr . Weyrauchs' work will especially commend 
itself to engineers as being prepared at the especial request of the author 
and as it consequently is the only one vouched forby Dr. vVeyrauch, it� 
accuracy and authenticity need no better recommendation . As to the 
value of the book, it will be sufficient to say that its object is to substitute 
the legitimate deductions of varied and careful experiment for abstract 
and purely theoretical assumption ; to furnish in lieu of arbitrary rules 
accurate and reliable formulre Involving all the necessary data for a simple 
and rational method of dimensioning In a systematic manner covering all 
cases. " What has for the last hundred years justified the assumption 
that a piece which has once successfully resisted a certain stress, must ne­
cessarily resist equally well an independent number of repetitions of that 
stress? How can it be held that it is a matter of indilference whether a 
piece is subjected always to the same constant load, oris alternately loaded 
and then unloaded, or is even subjected to alternate strains of tension and 
compression. • • • By assuming the strength which is not constant, 
as nevertheless constant for every member of a construction, the degree 
of safety of the dilferent members varies. The least safety of any place 
In the structure is however the measure of the security of the whole . If 
one member gives way, it is a matter of little moment whether in falling, 
the other members hang together or not . "  This extract from the trans;a­
tor's preface will give the key to the tendency of the work. In order to de­
termine the required area of cross section of a part to safely resist a given 
stress the practice has been to divide the greatest stress by the assumed 
allowable stress per unit of area and the resulting general value is taken 
as invariable no matter whether the stress be occasioned by dead load or 
whether it undergoes sudden changes. After a long series of experiments 
Wohler reached the conclusion that .. rupture may be caused not only by 
a steady load which exceeds the carrying strength, but also by the repeated 
application of stresses none of Which are equal to this carrying strength . 
Th e  dilferences of these Btresses are measures of the disturbance of the 
continuity, in so far as by their increase the minimum stress which Is still 
necessary for rupture diminishes . "  Starting from Wohler'S law which 
does not cover all caBes, Dr. WeyraUCh reviews and adopts Launhardt's 
formula which he shows to be applicable when a piece is always extended 
or always compressed or generally submitted to stress of a single kind. 
In the succeeding chapter (chap. IV) the author himself deduces a for­
formula, instances of pieces subjected to alternate tension and compres­
sion. The subject matter of the remainder of the volume is of a di­
rectly practical nature. Chapter V deals with carrying strength for com­
pression and tension, and embodies the results of a host of valuable ex­
periments. Then follow sectioDs on transgression of elastic limit, anneal­
ing, tempering, in:H.uence of form, constituents of steel and iron, influence 
of temperature, estimation of material, allowable stress per square centi­
meter, method of determining dimensions, shearing strength and rivetting, 
the last very fully discussed. The book ends with an appendix in which 
other methods are considered, and Professor Thurston adds his excellent 
papers on strain diagrams with which our readers are already in Borne 
measure familiar. There are several good illustrative plates, some valua­
ble reduction tables, and in general as the translator claims the subject is 
capitally set forth " in a shape to meet the daily wants of the practising 
engineer and constructor. tJ 

A PRACTICAL TREATISE ON LIGHTNING PROTECTION. By 
Henry W. Spang. With Illustrations. Philadelphia : 
Claxton, Remsen, & Haffelfinger, 1877. 

This little treatise contains quite an amount of interesting practIcal in­
formation on the subject of lightning and the means to be employed for 
securing immmunity against Its eflects. Its main object seems to be 
however to introduce to public notice a new mode of obtaining a proper 
ground connection, which if capable of performing all that it is claimed for 
it can hardly fail to meet with extended favor. It strongly recommends 
the old but excellent idea of making all large masses of metal about a 
building, such as metallic roofs. rain and gas pipes, etc . ,  serve as lightning 
conductors, and shows that they will alford absolute protection if cou­
nected properly with the earth. Explicit directions are given for ensuring 
the safety of structures of all kinds, also of ships. oil tanks, telegraph 
poles, wooden bridges, steam boilers, etc. The work will be found useful 
In many respects and will no doubt be fully appreCiated by all who may 
have occasion to consult it . 

THE FOUNDING OF METALS. A Practical Treatise on the 
on the Melting of Iron. By Edward Kirk. Price $2. 
Published by the Author, Albany, N. Y. 

A capital little work written by one, who as every page indicat'ls. is prac­
tically familiar with the subjects treated. The volume contains number­
less Buggestions of a type not found in ordinary treatises on metallurgy, 
and In brief it belongs to that class of books which intelligent workmen 
might often prepare regarding their trades. and of which there can never 
be a superabundance . The work is comprised under the three general 
heads ; iron, founding of alloys and minerals. and gases, and each topic is 
fully discussed in a series of short pointed chapters . The author writes 
In a pleasantly readable way, altogether dilferent from the style of the ordi­
nary technical treatise .  We can commend the book, as well worth careful 
perusal by both employers and workmen In the metal industries. 

NARRATIVE OF THE POLARIS EXPEDITION. Edited by Rear 
Admiral C. H. , Davis, U. S. N. Washington, Govern­
ment Printing Office. 

As its title indicates this large and IInely illustrated volume gives a COm­
plete history of the North Polar Expedition Which 'set out in 1971 in the 
steamer Polaris under command of Captain Charles F. Hall, and Which 
virtually terminated or rather failed with the death of that brave ex­
plorer. The voyage· of a portion of the survivors of the crew, detached 
from their vessel and alloat on an ice fioe has already passed into history as 
one of the most wonderful of escapes from apparently certain destruction . 
The late Admiral Davis entered enthUSiastically Into the labor of condens­
Ing all the journals, reports and narratives of the officers and crew of the 
Polaris into one connected recital of events. This has been produced in a 
manner which merits the highest praise . Admirably and graphically 
written, lavishly embellished with illustrations from photographs. the 
volume is one which, unlike most emanations of the Government press 
may be read with profit and Interest frOm lre;!nnlnato end. 
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Notice to Patentees. 

Inventors who are desirous of disposing of their patents would find it 
greatly to their advantage to have them illustrated in the SCIENTIFIC AMER­
leAN. We are prepared to get np first- class WOOD ENGRA VINGB of inven­
tions of merit, and publish them in the SCIENTIFIO AMEmOAN on very 
reasonable terms. 

We shall be pleased to make estimates as to cost of engravings on receipt 
of photographs, sketches, or copies of patents. After publication, the 
cuts become the property of the person ordering them, and will be found 
of value for circulars and for pnblication in other papers. 

NEW AGRICULTURAL INVENTIONS. 

IMPROVED BARBED FENCE. 

Lyman P. Judson, East New Market, Md.-In this invention a strip of 
any suitable metal has perforations made at such intervals as may be de­
sirable. In these perforations wire barbs are placed, and, by means of 
suitable tools, are bent down parallel to the sides of the strip for a small 
portion of their length, and then are bent outward at right angles to the 
strip. The wire barb is clasped upon the sides of the strip loosely, so that 
it will yield sufficiently to not tear the flesh of an animel, or draw wool 
from sheep. 

IMPROVED ANIMAL TRAP. 

Edgar B. Beach, West Meriden, Conn.-This invention is an effective 
trap for catching animals by killing the same at the moment when they 
try to take the bait; and it consists of a piston at the end of a pivot arm 
propelled in a circle by the discharge of a gun barrel, as soon as the spring­
acted hammer of the same is released by nibbling at the bait. 

IMPROVED FRUIT DRYER. 

Willism M. Eddehnan, Wahoo, Neb.-This invention is an improved 
fruit dryer of simple and cheap construction, that may be used on any 
stove or furnace without danger of smoking, burning, or charring the fruit. 
It consists of a double pan having a bottom rec!,ptacle filled with water by 
a funnel-shaped spout, that is surrounded by a dishing plate to catch any 
water forced out by the steam, The pan is of flat shape, and has a double 
bottom that forms a receptacle for water and steam below the bottom of 
the drying pan. The water is filled into the receptacle by a funnel-shaped 
comer spout, with ontward inclination, through which the steam formed 
in the receptacle may escape. The heat produced by the generation of 
steam in the receptacle is claimed to dry the fruit in a superior manner, 
without exposing the same in the least to the danger of being burned or 
charred, or of obtaining a smoky taste. 

IMPROVED FEED RACK. 

William H. Howard, Albany, Wis. ,  assignor to himself, J. F. Tracy, and 
Jonathan H. Roberts, of same place.-This is an improvement in the class 
of devices for feeding stock in which the supply is regulated by sliding or 
swinging valves. It relates to the specific construction and arrangement 
of valves with reference to the hopper and feed trough proper. A hopper 
contains grain or other feed, in the bottom of which hopper boles are 
made through which grain may pass to the boxes tbat are placed below the 
hopper in the trough upon each side of a central partition. Slides or valves 
are placed in the bottom of the hopper and in them holes are made, which 
correspond with the holes in the bottom of the hopper. These slides are 
capable of being moved by levers, so as to open or close the holes in me 
bottom of the hopper. Crossbars extend across the hopper above the 
slides, and serve the double purpose of keeping the slides in their places 
and of stirring the grain when the slides are moved. 

IMPROVED HOG CATCHER. 

James H. Eames, Emerson, Iowa.-This is an improved device for catch­
Ing hogs, sheep, calves, and other small auimals, and poultry, which holds 
the animal securely. It consists In the combination of the pivoted curved 
jaws, provided with shanks of different lengths, the curved bar, pro\1ded 
with a Boc:k1t to receive the handle, the jointed bar, the sliding cross or T 
head trip bar, the spring, and the cord or strap with each other. The jaws 
are curved inward or toward eacll other, and the ends of which overlap 
each other. The jaws cross and are pivoted to each other, and are widened 
at thClr pomt of crossing to give them a wide bearing, to keep them from 
turning or getting out of line with each other. The shanks of the jaws are 
made of different lengths, and to the longer shank and its jaw are attached 
the ends of a curved bar, to which is attached a socket to receive the han­
dle. The handle, for ordinary purposes, should be about ten feet long. 

IMPROVED BEEHIVE. 

Charles J. Sperry and Lyman Chandler, New London, Minn.-The ob­
ject of this invention is to improve the construction of the beehivQ for 
which letters patent No. 143,307 were granted to the Slime inventors Sep­
tember 30, 1873, so as to make it more convenient in use, enabling the bees 
to be more readily handled and controlled. The bottom of the hive, the 
lower side of the forward edge of which rests npon the table, is supported 
in an inclined position by legs attached to the back of the hive,to the lowei 
edge of which the bottom is attached, and which is vertical, or nearly so. 
The front of the hive, the upper part of which inclines outward, is_attached 
at the lower edge to the bottom, at a little distance from its edge. The 
projectinl,( part of the bottom serves as a table for the bees to alight upon. 
In the middle part of the lower edge of the front is formed a long notch 
for the ingress and egress of the bees. The size of this passage is regulated 
by a slide placed in a groove in the lower edge of the front, and which is 
supported adjustably by two wedges placed beneath it at the ends of said 
notch. :By this arrangement, by adjusting the wedges, the slide may be 
raised to permit workers and drones to pass in and out, or lowered to shut 
out the drones, while allowing the workers to pass in and out freely. 

IMPROVED HAY DERRICK AND STACKER. 

Richard N. B. Kirkham, Kansas, lli.-This invention is an improved ma­
chine for elevating hay in ,stacking it in the field, which enables the hay 
to be raised npon the stack faster, and with less labor of man and horse, 
than is possible with the machines for this purpose now In use. It consists 
In the combination of the inclined circular track and its supporting frame­
work, the circular plate and its pivoting shaft, the two parallel semicircu­
ar plates, and the two levers and their wheels with each other; and in the 
combination of the curved drawrod or sweep and its brace with the circn­
,lar plate, and the two parallel semicircular plates, the two levers, and their 
wheels. 

IMPROVED METALLIC FENCE CAP. 

Johil D. W. Lauckbardt, Brooklyn, N. Y.-This improved fence cap 
serves the threefold purpose of Ii weather protector, an ornamental cover­
Ing, and of a guard against the inroads of cats and boys; and it consists 
of a sheet or cast metal cap with tapering sides and spurred top. 

IMPROVED IRON POST FOR WIRE FENCES. 

John Plane, Belvidere, TII.-The post is made of angle Iron of any de­
sired length and size, as circumstances may require. In one or both edges 
of the post are formed Inclined notches to receive the wires. The wire is 
secured in the notches by buttons pivotQd to the posts in such positions 
that they mal' be turned down upon said wire. 

IMPROVED HAND SEED PLANTER. 

Francis B. Preston, Fayette, Mo.-By sultable construction, as the slide 
is raised enough seed for a hill is taken from said hopper and dropped Into 
the slot of the board, down which it passes and rests in the angle between 

Jtitufifi t �tutritllu. 
plates. Whe the planter has been thrust into the soil the slide is pushed 
down, which iorces one plate back ana forms a space in the soil into which 
the seed drops. The seed is covered by the falling In of the soil as the 
planter is raised . 

IMPROVED SLED BRAKE. 

Ephraim M. Lawrence, Bryant's Pond, Me.-This is an improved brake 
for sleds, so constructed that the operation of holding back will apply the 
brake, and the operation of drawing will raise the naid brake, and the de­
vice may be readily fastened to allow the sled to be backed without apply­
ing the brake. 

IMPROVED FENCE. 

James Garrett, Pembroke, N. Y,-This invention consists of two upright 
pieces, that are secured to a base block by a fastening wire passed around 
the block and attached by eyes to the npright. The latter carry the rails 
or intermediate blocks, and are rigidly secured to t1:e ground by a lateral 
brace wire secured to and keyed by stakes into the ground. 

IMPROVED GRAIN SCOURER. 

James S. Hillyer, Rockford, Minn.-This grain SCoUTer consists of an 
inclined revolving cylinder, the inner face of which is longitudinally cor· 
rugated and covered with a coating of emery. 

.. II • •  
NEW MECHANICAL AND ENGINEERING INVENTIONS. 

IMPROVED STONE DRILLING MACHINE. 

Ferdinand Johnson, Toledo, O.--This is an improved drill for boring 
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swiveled plate, the same ,being arranged to enter a groove in the side board 
and catch under an iron strip. 

IMPROVED LATHE FOR CUTTING SCREW TAPS. 

George R. Stetson, New Bedford, Mass., assignor to himself and Morse 
Twist Drill Company, of same place.-This relates to improvements in 
machines for cutting taps or other forms, where a longitudinal slot or de­
pression relieves the tool from work during a portion of the time of its 
revolution, so that when the cutting tool passes overtbe longitudinal slot or 
depression the motion of the blank being cut is more rapid than during 
the time the tool or cutter is at work. 

IMPROVED ROOFING TILE.' 

Philip Pointon, Baltimore, Md.-The improvements embodied in this in­
vention are designed principally to prevent the warping and twisting of 
the tile during the baking operation when arranged horizontally in vertical 
piles. The improvements consist in the peculiar formation of upper and 
lower lips on opposite faces and ends of the tile, whiCh serve to conple the 
tile on the roof and yet permit them to be arranged parallel in the kiln. 
It also consists in extending the upper and lower lips past each so as to 
support the tile at the comers, and also in forming a raised ornamental fig­
ure In the center wh. ch supports the tile in the center during the operation 
of baking. A further improvement consists in forming the tile with a 
beveled face upon the lower side In order to strengt,hen the tile when laid 
npon the roof. 
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NEW MISCELLANEOUS INVENTIONS. 

holes In rocks for blasting and other purposes. It consists of a connected IMPROVED HOOK FOR HARNESS. 
cylinder and drill, that are lifted jointly by revolving cams, and rotated at Richard Lowell, Flushing, N. Y.-This is an Improved water hook so the same time by suita�le p�wl and ratchet meCha�sm, operated by a pit- constructed as to prevent the check from coming off the hook accidentally, man and pawl connection With a trap block, ratcheo, and rack of a slotted and which will not prevent the check from being pnt on and taken off with sleeve, through which the cam shaft and , lifting roller shaft pass. The , facility. It consists in the combination of the U-shaped keeper with the drill shaft is vertically adjustable to any depth, and guided by rollers of I neck formed upon the water hook at its bend. The body of the water hook, 
the bed frame, the drill being readily moved from place to place by a truck which may be of any of the ordinary shapes, is bolted to the saddletree in under the bed frame. the usual way. Upon the forward part of the bend of the hook is formed 

IMPROVED GRINDSTONE SHARPENING ATTACHMENT. a neck, around which the check passes. A U-shapedkeeper, which is bent 
Henry F. Bush and Martin L. Bush, Douglassville, Pa.-This invention to correspond �th th� bend of the hook, has the arms which flt into . re­

is designed to provide for Common grindstones an improved attachment by I 
cesses formed � the. SIdes of the hook. The arms of the . keeper are pIVO­

which the kuives of moving machines may be sharpened in rapid and su- �d to the OPPOSIte SIdes of the hook �t the lower part of ItS bend� so that 
perlor manner, two edges of adjoining knife sections being ground by one ' It may be swung forward. In checking the norse, the keeper IS swu;ng 
stone at one and the same time. It consists of a second grindstone of V forward, the loop of the check is put throug� It, and �assed o:e� the pomt 
diamond shape, that is hung in a suitable frame, centered to the of the hook, and the movement of the horse s head w�l draw It mto place. 
shaft of the main grindstone, and revolved by belt and pulley connection In unchecking the horse, the loop of the check IS drawn back an,d 

. h th Th knif f th . h· ·  1 d a b e passed up over the point of the hook, and the movement of the horse s Wit e same. , e  e o . e mOWIng mac me IS c ampe on as h d will d ·t t th h th k plate and reciprocated toward the oscillating grindstone by suitable mech- ea raw 1 ou roug e eeper. 
auism. IMPROVED MEDICINE CASE. 

IMPROVED FRUIT PARING, CORING, AND STONING MACHINE. 

George Bergner, Washington, Mo.-This invention relates to such im­
provements on the apple parer, corer, and slicer for which letters patent 
were heretofore granted to the same inventor under date of January 9, 1872, 
and numbered 122,558, that the same may be used either for paring, slicing, 
and stoning or coring peaches or apples, or for the purpose of paring the 
fruit merely, as required. It consists of a recessed spring fork, that is re­
volved by a hand crank, in connection with a swinging and �pring-acted 
paring knife, which is operated by a rack rod and gear, and automatically 
thrown In or out of motion by a worm thread of the fork rod, and a spring­
acted rod holder. The fork rod holder Is acted upon, respectively by a 
hook at the end of the sliding rack rod, or by a fixed lug of the revolving 
fork rod, and retained in or out of gear with the worm by suitable locklng 
devices. A longitudinally sliding and sidewise swinging slicing knife is. 
guided along the base frame and pushed forward for slicing and stoniug 
the fruit. A swingiug and spring-acted arm is attached to a short post of 
the rack rod, and engaged by a fixed lug or pin of the base frame of the 
apparatus, to throw the fruit off the fork when it is not desired to slice the 
same. 

IMP�OVED MACHINE FOR CUTTING SCREW THREADS. 

Louis Bollmann, Vienna, Austria.-This invention relates to machinery 
for cutting screw threads. It may be applied for cutting regular or irregu­
lar forms, besides screw threads, the work receiving always a shape which 
is an exact counterpart of the acting surface of the cutter. Two or more 
screws of different pitch, besides any complicated form, can be cut, at the 
same time. To give to the cutter the exact shape required an exact copy 
of the work is used, and by cutting into it, the teeth malIe a cutter out of 
it, which is then hardened. This cutter is then fastened to the lathe spin­
dle in place of the work, while the unhardened cutter which is to be made 
is fastened on the cutter spindle. By bringing, now, both cutters in con­
tact, the soft cutter will become an exact copy of the form required. 

IMPROVED CAR COUPLING. 

David R. Halter, Lee's Cross Roads, Pa.-This invention consists of a 
drawhead having hinged, spring-acted, and adjustable coupling link, in 
connection with a drawhead having a pivoted and weighted draw lever and 
a laterally sliding coupling and nncoupling pin. 

IMPROVED ROLL FOR REDUCING TUBES. 

William McKenzie, New York city.-The object is to reduce the size of 
tubing by drawing it between loose rollers while hot. The device consists 
in the arrangement of one or more pair of rollers in a hinged frame, which 
is capable of adjnstlng itself so that the distance between the r('llers may 
be varied to accommodate pipes of different sizes. 

IMPROVED ORE STAMP. 

Thomas Schofield, Grass Valley, Cal.-This consists in the combination 
of a ring supported and guided by rollers, and carrying a number of cams, 
and a nnmber of stamp rods having collars that are engaged by the cams 
as the ring revolves. The device is a portable and efficient quartz battery, 
which may be worked by horses or other animals, and by them be drawn 
from place to place. 

IMPltOVED CAR STARTER. 

Andrew J. Curtis, Monroe, Me.-This is an improved device for attach­
ment to street cars, so constructed as to enable the momentum of the car 
to be nsed for stopping it, and the same power to be applied for startlngit. 
It is simple in construction and conveniently operated. 

. , . , . 
- NEW WOODWORKING AND HOUSE AND CARRIAGE 

BUILDING INVENTIONS. 

IMPROVED CARRIAGE BODY ADJUSTER. 

Isaac Wilkins, Jr., Greenpoint, N. Y.-This Invention relates to an im­
provement in carriage bodies whereby the door frame may be quickly and 
easily adjusted when the body sags so as to bind the door in tr.e door 
frame. 

IMPROVED DOOR BOLT. 

Alpheus A. Dennett, New Britain, Conn.-This invention consists in the 
combination, with a sliding bolt, of a thumb piece having a crossbar, 
which, when the bolt is either retracted or projected, is capable of locking 
sald bolt. To this end the crossbar of the thumb piece Is turned at right 
angles to a slot of the guide casing of the bolt. 

IMPROVED. WAGON SEAT LOCK. 

Charles E. Stone, Salisbury MIlls, M8Ss.-The advantage claimed for this 
improvement is, that the seat may be readily moved from one position to 
another on the wagon body, and may be securely clamped. The device is 
a wagon seat ' look provided with the beveled Dlb on the lower end of a 

Jerome Millard, Pultneyville, N: Y.-This is a convenient and compact 
case for the use of physicians for carrying remedies. A box of suitable dI­
meusions has a middle partition and covers at each side, that are hIn�ed 
to the body of the box. The space on one side of the partition is divided 
longitudinally by a partition, aud the space l!ot one side of this partition is 
subdivided into smaller spaces for receiving bottles by the partitions, the 
space at the outer side being filled with small phials placed in removable 
pockets. A number of pockets are formed for receiving the phials, and a 
tray having pockets for receiving phials is fltted to the box above or out­
side of the pockets. The entire interior surface of the box and covers is 
covered with felt, velvet, or other soft or yielding material. The handle of 
the box consists of an oblong ring, which Is pivoted in ears that are at­
tached to the box by means of screws. The case is arranged to accommo­
date phials of different sizes, and is constructed so that every compartment 
may lile readily opened. The whole forms a compact and convenient case 
for containing a nnmber of remedies. 

IMPROVED PULP ENGINE. 

Edwin Sumner, Baldwinsville, Ma ss.-This improvement consists in ar­
rangiug within the roll cover or hood of a paper pulp engine an inclined 
chute that receives the pulp thrown up by the roll, and carries it trans­
versely toward the outside of the curb, the object being to equalize the 
vejocity of the circulation of the pulp in the curb, so that a homogeneons 
IJlII8S of paper pulp is produced. 

IMPROVED PYROTECHNIC SIGNAL CARTRIDGE. 

Jacob J. Detwiller, Jersey City, N. J.-This consists mainly In a cart­
ridge having the nsual percussion priming, and containing a propelling 
charge of gnnpowder, a perforated wad, and a cylinder or ball of highly 
combustible composition, capaOle of giving out a red or white light when 
burned, and a closing wad, which completes the cartridge. It also consists 
in forming, on the percussion end of the cartridge, one or more projections , 
by which the color of the cartridge may be determined in the dark. 

• I . ' " 
NEW HOUSEHOLD INVENTIONS. 

IMPROVED CHAIR BRACE. 

James W. Collins, Laramie City, Wyoming Territory.-Thls is a brace 
to be attached to an ordinary chair, to strengthen and stiffen it, and to 
draw its joints firmly together. It consists of a crosspiece attached to tho 
under side of a chair bottom, and provided with sockets for receiving the 
upper ends of braces that incline downward and outward, and are attached 
to the legs of the chair near their lower extremities. 

IMPROVED MILK COOLER. 

Rollen C. Greene, Potsdam, N. Y., assignor to himself and Nathan P. 
Chaney, of same place.-This milk pan is so constructed as to enable the 
milk while in the pan to be cooled or warmed, as may be required. There 
is a top tank, a surrounding air chamber, and a bottom tank. 

IMPROVED COFFEE ROASTER. 

George W. Tinsley and Amandes Hackman, Blakesburg, Iowa.-This re­
lates to an improved coffee roaster, by which the flavor of the coffee is 
fully retained, and the same roasted in conveuient manner without inter­
fering with the cooking operation of the stove. The invention consists of 
a drum with end pipes connecting with the stove opening and the chimney 
pipe, the drnm having an interior heating cylinder with detachable heads, 
in which a revolving wire cloth cylinder is supported. 

IMPROVED VAPOR BATH. 

George W. Walker, Guy's Mills, Pa.-This consists of a boiler or vapor 
generator formed within a metallic cylinder, the lower portion of wbich is 
perforated and forms a receptacle for a lamp, while the upper portion is 
provided with a single row of perforations for distributing the vapor that 
issues from the central aperture of the boiler top. 

IMPROVED GAS REGULATOR. 

Samuel S. Jones, Norristown, Pa.-This device is so constructed that the 
consumption of gas may be economized, and, if desired, entirely inter­
rupted at any one burner. It consists of a burner socket or base, with ex­
terior threaded issuing tube and slotted cap or valve adjustable thereon. 
The valve is inclosed by a bulb-shaped outer part, to which the burner is 
attached. 

IMPROVED STOVEPIPE DRUM. 

Jacob Closs, Decatur, Ind.-The construction is snch that no ashes can 
collect in the drum as they must fall through the heads, forming a part of 
the drum and back into the stove through the stovepipe. The advantages 
clahned are its efficiency in utilizing the greatest possible amount of heat, 
in controlling the draft, freedom from choking or clogging, and the facility 

'with which the drum may be taken apart for cleaniug or repairs. 
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The Oharge for Insertit:m undM' this head is One Dollar 
a line for each insM'tion. If the Notice exceeds four 
tines, One Dollar and a Half per tine will be charged. 

See our Advertisement. Parties WrIting please state 
what kind of machinery is wanted . Steptoe, McFarlan 
& Co . , CinCinnati, O. 

A foreign correspondent desires to obtain a Machine 
for making Round Matches j also a Dipping Machine. 
State prices ;  also how much power is required to run 
the match machine. whether it can be run by hand, etc . 
Address Munn & Co., this office . 

For Sale-One 25 H. P. Horizontal Tubular Boiler, 
and one 25 H. P. Corliss Engine. both been run about 6 
months. Kelly & Ludwig, 720 Filbert St . Philadelphia. 

She�r Makers please send Illustrated Catalognes and 
Price List to J. L. S . ,  Lock Box 5, Charleston, S. C .  

" Champion Wind Power." l'arties i n  unoccupied 
territory wishing- to manufacture, under patents, ad­
dress H. M. Underwood, Kenosha. Wis . 

Wanted-Machine Shop, Fonndry, and Boiler Works 
for large orders. G. Harden, P. O. Station A, N. Y. 

Good Second·hand Stearn Engine, cylinder 12 x 24 in. ;  
fiue boiler 40 In. x 25 ft.; smoke stack and connections 
complete ; for sale cheap. C. S. Green, Roaring Branch, 
Lycoming Co . ,  Pa. 

F()undrymen, letter your patterns with Metallic let­
ters made by H. W. Knight, Seneca Falls, N. Y .  

Wanted-A No. 2 Pratt & Whitney Revolving Head 
Screw Machine, with Wire Feed and ChUCk. Address 
Stanley Works, New Britain, Conn. 

Wanted-Second-hand or new, 2 or 3 H. l'. Portable 
Engine ; must be ,good and cheap, full and complete . 
Description to H. M. Hill, Clancey, Mont. 

For Sale-New Steam Launch, 30 x 8 feet ; " fast;" 
Black walnut and Nickel finish ; $1,200. S. E.  Harthan, 
Worcester, Mass. ,  Manuf. of Launches and Engines . 

For Solid Wrought Iron Beams, etc., Bee advertise­
ment. Address Union Iron MillS, Pittsburgh, Pa., for 
lItholP'aph, etc. 

600 New and Second-hand Portable and Stationary 
Engines and BOilers, Saw Mills, Woodworking Machines, 
Grist Mills, Lathes, Planers, Machine Tools, Yachts and 
Yacht Engines, Water Wheels, Steam Pumps, etc . ,  etc., 
fully described in our No . 12 list, with prices annexed . 
Send stamp for copy. stating fully just what Is wanted. 
Forsalth & Co. ,  Machine dealers, Manchester, N. J .  

Wanted-Some Mannf'g Co. t o  mannf. a new, cheap, 
and efficient Steam Governor for Portable Engines. Cor­
respondence solicited . Address J. W. Collet, Alton, Ill. 

Combined Miller and Gear-Cntter; capacity large; 
almost new ; a bargain . C. A. Conde & Co . , Phila . ,  Pa. 

TherIllom*rs and Hydrometers for scientific and 
other purposes . Goldbacher, 98 Fulton street, N. Y. 

Reliable Oak Leather and Rubber Belting. A spe­
cialty of Belting for high speed and hard work. Charles 
W. Arny, Manufaeturer, Phila., Pa. Send for price lists. 

Shaw's Noise·Quieting Nozzles for Escape Pipes of 
Locomotives. Steamboats, etc . Quiets all the noise of 
high pressure escaping steam without any detriment 
whatever. T. Shaw, 915 Ridge Ave . ,  Philadelphia, Pa. 

" Abbe " Bolt, Forging Machines, and " l'almer " 
Power Ha.mmers; best produced. Prices greatly reduced. 
Also sale builders Village and Town Combined Hand 
Fire Engines and Hose Carriages, $350. Send for circu­
lars. �Forsajth & Co .. Manchester, N. H. 

John T .  Noye & Son, Buffalo, N .  Y . ,  are Mannfactur­
ers of Burr Mill Stones and Flour Mill Machinery of all 
kinds, and dealers in Dufour & Co . 's Bolting Cloth. 
Send for large illustrated catalogue .  

Removal.-Fitch & Meserole, Mannfacturers of Elec­
trical Apparatus, and Bradley's Patent Naked Wire He­
lices, have removed to 40 Cortlandt St . . N. Y. Experi­
mental work. 

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

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

Lead Pipe, Sheet Lead. Bar Lead, and Gas l'ipe. Send 
for prices. Bailey, Farrell & Co . ,  Pittsburgh, Pa. 

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

C. H. B. is  referred to reply to W. G. F. 
(No. 25) in No. 3 present volume. Abont etchin�, see 
reply to C.  H. B.-I. F. R. asks for a recipe for a depila­
tory, and is referred to Cooley's •• Cyclopedia of Practi­
cal Receipts," p. 4OO.-W. H. T. had better correspond 
with some of the officers of the expedition to which he 
refers.-C. C. N.-For directions for preserving insects 
write to the Smithsonian Institute, Washington, D. C.­
A. is inforIlled that the power of a man is considered 
abont one fifth of a horse power.-J. H. von H.-It 
wonld be better for yon to obtain some article by adver­
tising in our " Business and Personal " column.-J. ii. 
W. will find the manipulation of nickel very mnch like 
working brass. He must learn by his own experience 
the adaptability of the metal to his wants.-R. W. S. 
can learn how to regulate heat by addressing J. N. 
Adams, Olathe, Kansas.-W. E. is answered thus : 1. 
Any earthen jar will do. 2. By burnishing with steel or 
bloodstone burnishers. 3. Leather called seahorse hide. 
-F. H. is informed that we see no particular objection 
to the present mode of making the wheels he refers to.­
J. C.H. is referred to reply to L. O. B.-P.C. is inforIUed 
that he is probably correct, as we understand his ques­
tion.-J. G. R.-We can give no other inforIllation about 
the " new process " than that described in the newspa­
per articles that you enclosed.-l'. N. is informed that 
the U. S. Government has made no snch offer as he 
mentions.-H. R. had better ccnsult works on astrono­
my for replies to his questions concerning the rotation 
of the earth, etc.-P. S. is informed that the publisher's 
price of Forney's work on the locomotive is $2.50. 

(1) W. W. asks : How can I purify a whisky 
cask, so as to nse the same for ice water and not have 
the water taste of the fOrIller contents ? A. Wash with 
a strong solution of car bonate of soda in hot water 
mixed with some clean sand, and then with plenty of 
clean water. Or, after washing, fill with water and al­
low to stand for some time, and finally rinse thoronghly 
with clean water. 

(2) G. H. W. asks : 1. Is manganese mag­
netic? A. When pm:e, no. 2. What is its value? A. 
Pyrolusite of good quality is quoted at ten dollars per 
ton in New York. 3. Docs it pay to mine it when in 
large qnantities ? A. ' When of good quality, and the 
mines are so situated as to admit of cheap transporta­
tion, yes. 4. For what is it used? A. It is extensively 
used with salt for the production of chlorine for bleach­
ing pnrposes, in the manufacture of glass, in paints, 
and dyes, as a source of oxy�en, in some metallnrgical 
operations, in the chemical laboratory, etc. 

(3) T. J. , of Toronto, asks : How long 
shonld wood require to be steamed before it will bend? 
What are the best kinds of hard wood for bending? A. 
The time depends upon the quality and form of the 
wood. No general rnles can be given. Wood of re­
cent growth is most readily bent. Hickory and ash are 
best. 

(4) B. F. H. asks : 1 .  How large au engine, 
(oscillating) should I make for a boat 10 feet keel, 3 
feet beam, 15 inch propellers, with a boiler 15 inches in 
diameter and 20 inches high? A. Cylinder 1Vo by 2 inch­
es. 2. How thick should sheet iron be for the boiler? 
How thick if made of copper? How much pressure 
will it stand? A. Iron !., copper ,r" pressnre 75 lbs. 
3. Do you think these dimensions are suitable for a 
boat of this size? A. They will answer very well. 

(5) G. L. W. asks : What can be used for 
the purpose of making coal dust in block shape, and at 
the same time not destroy its burning qualities ?  A .  
There are nmnerous patented processes. You should 
apply to the inventors for inforIllation. 

(6) S. H. M. asks : How large an engine 
and boiler do I need to run a boat 25 feet long and 6 feet 
beam? I want her for speed. How many will she 
carry? How large an oscillating engine must I have? 
A. Cylinder 4x6, boiler 3 feet diameter, 4 feet high. 
Snch a boat can bc made to carry 10 or 12 persons very 
comfortably, or more if desired. 

(7) B. S. asks : What is the relative unity 
of resistance of an electric battery responding in a 

Solid Emery Vulcanite Wheels-The Solid Original wire (Ohm's law) yon refer to in your articles on tele Emery Wheel - other kinds imitations and inferior. graphy; is it the resistance in a copper wire or in a Caution.-Our name is stamped in full on all our best 
Standard Belting, Packing, and Hose. Buy that only. column of Hg of 1 yard in length? A. If we get yonr 
'l'he best is the cheapest. New York Belting and Pack- idea, the ohm or unit of electrical resistance is eqnal to 
ing Company, 37 and 38 Park Row, N. Y. the resistance of a prism of pure mercury, 41'7 inches 

Steel Castings from one lb. to five thousand Ibs. In- in length, and '001549 sqnare inches section at 0° C. (= 

valuable for strength and durability. Circulars free. 32° Fah.) The internal resistance of batteries varies 
Pittsburgh Steel Casting Co .. Pittsburgh. Pa. considerably. The resistance of conductors varies 

Articles in Light Metal Work, Fine Castings in Brass with thei� dimensions and temperature. 

Malleable Iron, &c., Japanning, Tinning, Galvanizing' (S) lVI. P. asks : How much will a 20 horse 
Welles' Specialty Works, Chicago, Ill. power steam engine and boiler weigh, built of the best 

Help for the weak, nervous, and debilitated. Chronic material? A. It will vary, according to the construc­
and painful diseases cured without medicine. Pulver- tion. A fair average will be abont 8,000 Ibs. 
macher's Eleetric Belts are the desideratum. Book, with (9) N. P. M. asks : Will you tell me how to full particulars, mailed free. Address PulverIllacher 
Galvanic Co . ,  �92 Vine St . ,  Cincinnati, Ohio. straighten two small, seasoned red cedar poles, of which 

Silver Solder and small Tnbing. John Holland, Cin- I wish to make two canes? These sticks are valnable 
clnnatl, Manufacturer of Gold Pens and Pencil Cases . as souvenir., and I wish to make them usef111. A. It 

Leather and Rubber Belting, l'acking, Hose, and Man- will probably be necessary to soften them by degrees, 

ufacturers' inpplies .  Send for list. Greene, Tweed & secnring them in the snccessive positions. 

Co., 18 Park place, N. Y. (10) A. B. asks : Can you give me a de-
Blake's Belt Stllds.-The best and cheapest fastening scription of how to make a good, cheap, sluice or rocker 

for Rubber or Leather Belts . Greene, Tweed & Co . ,  18 for washing gold out of gravel and s11rface dirt? A. 
Park place, N. Y. We conld not do the subject jnstice in this limited 

Diamond Drills, J. Dickinson, 64 Nassa11 St. , N. Y. space. Yon should consult some standard work. The 

Patent Scroll and Band Saws. Best and cheapest in method practiced in Japan, whieh seems to be cheap 
use. Cordesman, Egan & Co., CinCinnati, O.  and efficient, i s  described b y  Henry S. Munroe, E.M., in 

Best Glass Oilers. Cody & Ruthven, Cinciunati, O. a pamphlet entitled " The GoldFields of Yesso." 

Chester Steel Castings Co. make castings for heavy (11) C. R B. says : A combined barometer 
gearing, and Hydraulic Cylinders where great strength and therIllometer is now sold, the barometer tnbe con­
Is required. See their advertisement, page 62 . taining a fluid which, when rain approaches, hardens 

For Boult's l'aneling, Moulding, and Dovetailing Ma- and resembles ice. Are such barometers reliable weather 

chine, and other wood.working machinery, address B .C .  indicators? What i s  the fl11id nsed? A. They are not 
Machinery Co., Battle Creek, Mich. very reliable. Sometimes a sol11tion of camphor is nsed, 

Reliable information given ou all subjects relating to we believe. -. 
MechaniCS, Hydraulics, Pnenmatlcs, Steam Engines, and (12) E. S. Y. says : We have two shafts par­
BOilers, by A. F . Nagle. M.E .. Providence. R. I.  I a!lel with each other. We wish to make the drivel 

shaft do more work. A friend says increase the diam- between the npper and lower box tight to the shaft, to 
eter of the pulleys. I say increase the width of the keep the two halves of the casting separate. l'our the 
belt. He says it will convey more power with the same metal through the @j] hole. 
belt by increas!ng the pulleys Ii. Which is right? A. (27) O. C. asks : How is nitro-benzole made ? 
You are both rIght. 

I A. Nitro-benzole is commonly prepared by adding ben-
(13) W. W. H. asks : What power does a zole carefnlly to a cooled mixture of equal parts of 

reflector add to light? A. It concentrates the light. strong sulphuric and nitric acids. This solution, when 

(14) S. W. M. asks : What is best to paint a I�rgely dilnted wi�h water, yields a precipitate of the 

steam boiler and smokestack with, so that it will stand mtro-beru:ole. It IS nsed to some �xtent .by perfumers 

heat? A. Black varnish made from petroleum answers as � SU?stJtute for the mor� costly oj] of. bItter almonds, 

very well. wh.ch It clo�ely rese��les In odor. It IS also used for 
the preparatIOn of amlm. It can be obtained from al-

(15) G. F. says : A person seems to be un- most any large chemical establishment. The price of 
der mesmeristlc influence of a person they have not the purest preparation is about a dollar per ounce. In 
seen for two years. Can they be freed from such influ- unskillful hands its preparation is somewhat hazard­
ence? . A. We are not sufficiently familiar with the 1 0US. 
facts. to enable us to auswer :ohe question. (2S) G. W. asks : 1. What will be the result W,ll a pulley covered wIth leather pull more than . . . . 
one of cast iron, perfectly smooth? If so, why ? A. If a tIght v�ssel IS filled wIth steam at 4 Ibs. pressure to 

Generally, yes ' because the co-efficient of friction is the squa�e mch, and a gauge mounted thereon, then sur 

greater 
' round thIS vessel by another oue, and let steam at 60 Ibs. . pressure into it, and around first-named vessel. Will 

(16) G. M. ]!). asks : Will a boiler steam as the pressure in first-named vessel rise, and if so, to what 
fast (with the same fuel) with the water at the upper height of gauge? A. The pressure will be slightly in­
cock as it will with water at flrst cock, and why? A. creasQd. 2. Will steam absorb heat as freely as it ab­
In the majority of cases there will be no great differ- sorbs cold, or is it capable of absorbing heat with more 
ence, other things being equal. rapidity than the water of the boiler in which it was 

Is the sting of a locust poisonous? A. Troublesome, generated? A. We think not, as we understand the 
but not fatal, we believe. question. 

(17) J. W. F. S. asks : 1. If the stamps 
upon letters passing through the post were canceled, in 
the same way or with the same material as the stamps 
themselves are printed with, would it not be impossible 
to remove the cancelling without so far destroyine: the 
stamp itself as to remove all danger of its being used 
again? A. This method has been snggested before, but 
there is a difficulty in the way of properly using these 

.inks with hand stamps. 
Would the addition of salt to the water used for wa­

tering streets render it more effectual? A. Yes, but it 
is claimed to be unhealthy, and is injurious to the feet 
of horses. 

(1S) N. S. B. & Co. , Ottawa, asks : What 
are the proper dimensions of a steam yacht between 35 
and 40feet long? And what size engine would be re­
quired to rIlU her? A. Y011 will find the reqnired infor­
matiou in Nos. 69 and 81 of the SCIENTIFIC AMERICAN 
SUPPLEMENT. 

(19) C. G. H. asks : What will remove the 
stain of nitric acid from black woolen goods? A. Wash 
with a strong hot solution (in water) of carbonate of 
ammonia. If this does not remove the stain it may be 
concluded that the acid has destroyed the coloring mat­
ter. This is nsually the case. If the yellow stain re­
mains, thc only remedy will be to re-dye the material. 

(20) I. E. R says : I would like the latest 
and best books describing the diamond fields of the 
world? A. See article on the subject in SCIENCE RE­
CORD for 1874. The works of Castellani and Emanuel 
on gems, diamonds, and precious stones may be of 
value. The American News Company of New York 
city, in 1872 published a work oh " The Diamond Fields 
of South Africa. " 

(21) E. C. H. asks how to cast a box on a 
bearing, and is answered by a correspondent thus: My 
plan is to give thc jonrnal a heavy coat of smoke. by 
holding it over fire of bitnminous coal. While being 
smoked it is also becoming hot. I have filled a box on a 
inch ar.d a qnarter screw, square thread, four to the 
inch, four inches long, and had no difficulty in running 
it off from the screw after being cast. 

(22) C. P. says : Where can I obtain infor­
mation for building a machine for making ice? A. See 
reply to F. A. R. (No. 47) in No. 3 present volume SCI­
ENTIFIC AMERICAN. 

(23) F. S. C. says : Can you give me an an­
alysis of the water of the Atlantic Ocean? A. The fol­
lowing is an analysis of sea water from the British 
coast: Potassium chloride '766, sodium chloride 27'959, 
ammonium chloride, trace; calcium chloride, 3 666 ; 
sodium bromide, '029; sodium iodide, trace ; calcium 
sulphate, 1'406; .magnesimn sulphate, 2'296; calchllll 
carbonate, '033. Your second question, concerning a 
discrepancy in an analysis of water from Richfield 
Springs, we do not understand. We cannot give you 
the address of the professor mentioned . 

(24) W. D. S. is informed that, provided the 
metals are brought into proper contact, it matters little 
whether the amalgamation takes place in the presence 
of water or not. Where the auriferons sand or dnst 
from the quartz mill is emptied directly into- the mer­
cury, the amalgamation at best is very incomplcte, and 
the mercury adhering to the dnst occasions a great waste. 
Under snch conditions the mercury becomes grossly 
contaminated, and is likely to yield an impure product 
in the retort. 

(25) G. S. says : I cannot succeed iu eover­
ing Smee battery plates (silver) with an equal coat of 
black oxide of platinum. I tried several ways, but fail 
to get an equal color. Also whether the platinum coat­
ing must be very dark, or if a grayish looking coat is 
sufficient? A. Dissolve chloride of platinnm in about 
100 parts of cold water. In this immerse the silver 
plate, and connect it by means of a wire with the zinc 
pole of a small battery. Then connect the positive 
pole of a battery with a small rod of clean carbon, also 
immersed in the platinum solntion. Or a small porous 
cup containing a rod of zinc and water very slightly 
acidnlated with muriatic acid may be used in place of 
the carbon anode; then, on joining the zinc and silver 
with a copper wire the· platinum will be deposited on 
the silver as a black or grayish-black rongh coating. The 
silver plate mnst be perfectly clean to secure a good de­
posit. 

(26) A. P. H. says, in reply to easting box 
for shaft: Take the mandril out, wipe off all the grease, 
and then smoke the bearing in the blaze of a candle or 
lamp till it is covered with lampblack, then lay it in the 
boxes in the way it wants to rnn, and fit a piece of thin 
wood or board to the shaft on each eide of the boxes, 
to keep the metal from running out, then moisten some 
bread to a paste and paste it in the cracks between the 
maudril and wood on ontside of box. P11t some paper 

(29) L. O'B. writes : We have a well situ­
ated 650 feet from an outlet, the connection is a siphon 
of %: gallon pipe. From the surface of the water to the 
highest point it is 15 feet; then the pipe rnns nearly 
level, a distance of 500 feet, wheu it makes a steep de­
scent to the ontlet, which is 10 feet lower than the level 
of water in the well. After laying the pipe. we pumped 
ont the air, and the wate" ran for about 8 or 10 honrs 
(going slower all the time) until the stream was only 
about %: inch, which would rnn for two days or more. 
Thinking there might be a leakage, we tested the pipe to 
60 Ibs. hydraulic, but found none. Then after starting 
the water nicely, we stopped the outlet for 14 hours ; on 
opening, the water ran as before (a good stream at first) 
the same as when we first pumped it through. Now 
the questions are : What is the disease ? and what is the 
remedy? A. The tro11ble is probably cansed by the ac­
cmnulation of air at the highest point, and the remedy 
is to attach a cock or valve for removing it. 

(30) G. W. B. says : I am desirous of at­
tempting to hatch eggs artiflcially, on a small scale. 
Can you describe an apparatus with which I can hatch 
say 100 or 200 at a time? At what temperat11re must the 
eggs be kept? In what position, and how often turned 
over? A. There are many details required for a snc­
cessfnl apparatus, which we could not describe in this 
limited space. Now as you are willing to incur consid­
erable expense in experiments, it will be better for you 
to inspect some establishment that is in successfnl oper­
ation. 

(31) G. W. W. says : Given the plane of 
view, or delineating plane, perpendicular to the plane 
of the eqnator. Require d to draw a map of the earth, 
showing parallels of latitude and meridian lines, the 
point of sight being outside of the earth and on a line 
passing through the center of the earth and perpendicu­
lar to the plane of delineation. The equator and the 
meridian line in the plane perpendicular to the plane of 
view will be represented as straight lines. How are all 
the other circles of longitude and latitude to be drawn, 
as arcs of circles or ellipses ? If either, why, and how 
are they deterIlliued? A. You shonld consult a treatise 
on map projection . 

What is the highest hOr3e power to which the force 
of electricity has been made to work? A. There is 
scarcely any limit in the modern machines. 

(32) H. F. L. says : I bored a well for a 
steamship company, some 2 miles ont in Humboldt Bay. 
We struck a vein of burning gas at 86 feet. At 114 feet 
strnck good fresh water for drinking and cooking, which 
is used by the vessels; but they say they cannot make 
steam of it. When heated it rises in white foam. Can 
you tell how it can be used for steam, or what is the 
cause of it? A. We need some more particulars to en­
able us to explain this .  Possibly others who are familiar 
with the matter will send commnnications. 

(33) O. R ,  Appiugedam, asks : I have a 
smoke stack of 65 feet, and use as fuel wood waste from 
the planing mill: the sparks, or rather the burning wood 
chips cause accidentally fire in the yard or the neighbor­
hood. What is the remedy? A. We imagine you can 
stop this in a great measnre by the use of a spark ar­
rester made of wire cloth, such as is made for a wood­
burning locomotive. The number to which yon refer is 
out of print. 

(34) E. D. E. asks : 1. At what temper (by 
color) will steel bear the greatest tensile strain? A. 
Generally at a low temper. 2. Is iron tempered after it 
has been case-hardened? A. No. 

I have a 3" x 4" vertical engine, cutting off at abont 
%: stroke. What size of boat, and what diameter and 
pitch of a three-bladed propeller will it rnn with 80 Ibs. 
of steam? What size of boiler will it require, and will a 
i" plunger with a Vo" stroke, attaehed to maiu shaft of 
engine, feed it? If not, what size will? A. Boat 22 feet 
long, propeller 2 feet in diameter 3 feet pitch. Boiler 26 
inches in diameter 3Vo feet high. It would Iba better to 
nse a pnmp of twice the above capacity. 

(35) W. E. B. says : Our house is overrun 
with cockroaches. We have tried two kinds of poison 
and have done no good. A. Mix fine plaster of Paris 
with double its weight of oatmeal and a little sugar. 
Strew this on the floor or in the chinks where they fre­
quent. This is less objectionable than l'aris green, and 
accomplishes its purpose nearly as well. Sumac leaves 
dried, ground to a fine powder, and, with a little blow­
gnn, driven into the crevices is certain and speedy in its 
work. Tannic acid mixed with a little lime may be nsed 
in a similar manner. A mixtnre of one part oxalic acid, 
one of sugar of lead, three of finely ground oak-bark, 
and a little floUl, is also recommended. Kerosene, pe­
troleum, turpentine, etc.,  are also fatal to these ani­
mals. 

(36) J. V. R asks : What is the essential 
difference between a magneto-electric machine for light 
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giving purposes, and one for electro-plating? A. ordi- I oil with coloring matters. The following is recom­
narily there i8 little or no difference. In some of the mended: Boiled linseed oil and turpentine 20 lbs. each, 
Ladd and Gramme machines used for plating, arrange- thick copal varnish 10 lbs. and l ib. each of asphaltum, 
ments are made so as to alter the quantity of the current Prus.ian blue, or ivory black. Five coats of varuish 
and to admit the use of only a fraction, or all of it, as I are successively applied, and the colors are varied at 
desired. I will. Oil should be boiled until all the moisture is ex-

(37) A. P. F. says : I wish a recipe that pelled. 

will thoroughly water and mildew proof cotton canvas, (48) F. H. D. & Co. ask :  Will you give me 
and which will not injure the fabric when exposed to recipe for making a marking pencil for lumbermen, or 
2800 0f heat for 30 minutcs. A. We think it will be dif· marking packages ?  A. A perusal of the article on 
lIcult to devise II method that will, with any degree of " Pencils " in Knight's " Mechanical Dictionary " (part 
satisfaction, answer all your requiremcnts. Strong, hot 1 25), will probably give you the information. 
solutions of alum or pyrolignate of iron (iron liquor) . 
may be used to render snch material mildew proof, and, MINERALS, ETC.-SpeCImens have been re-
if subsequently boiled in a strong solution of rosin soap, ceived from the following correspondents, and 
the cloth will be made reasonably waterproof, Dy the examined. with the result stated : 
formation of insoluble alum soap or iron soap in the 
lIber. 

(38) J. D. W. asks : How can I prepare 
sulpho-carbonate of potassium? A. It may be prepared 
by digesting for a few hours potassium sulphide with a 
.light excess of cal bon disulphide, then adding a little 
water. aud evaporating the whole dearly to dryness over 
a water bath. 

(3D) H. L. B. asks for a recipe for crys­
talizing tin plate. A. Wash the surface of the plate, 
previously warmed, with dilute nitric acid (1 cf acid to 2 
of water). As soon as the crystalline a?pearance is fully 
developed, wash it thoroughly in running water, dry, 
and varnish. 2. Please give me a recipe for turning tiu 
blue and other colors? A. Tin cannot be stained or col­
ored other than by paints or colored varmshes, etc. Use 
a dltered alcoholic solution of bleached shellac, colored 
to suit with any of the aniline colors. Very beautiful 
effects may thus be produced, as these colors are very 
real.and transparent. 

(40) H. E. W. asks : 1� Where can elp,ctric 
pile referred to in SCIENTIFIC AMERICAN of January 22, 
1876, on p. 55, be found? A. The battery. we believe, is 
In the market. See our advertising columns of ad­
dresses of electricians. 2. Is it patented? A. Yes. 3. 
What effect does the peroxide of mauganese in porous 
cell of Leclanche have on the carbon? A. It has no ef­
fect on the carbon-it serves to oxidize into water the 
hydrogen liberated at that pile. 4, What is the object 
of pounded carbon in the cell, and how much oxide is 
there in it? A. The carbon serves to dccrease the in­
ternal resistance of the battery. The proportion 9f car­
bon aud manganic oxide is variable, but may be about 1 
part of the former to 3 of the latter. 5. Does the ammo­
nium chloride in outer cell unite with the manganese 
and form an acid? If so, why? A. No; when circuit is 
closed the zinc dissolves in the ammonium chloride, 
forming ammonio-chloride of zinc. 6. What compound 
will nnite with chloride sodium and form an acid ? A. 
There can be no such reactiou. 

(41) C. L. P. asks : How does the fly walk 
on the cciling? A. The lIies' feet arc provided with 
small, hairy, inverted cup-shaped cavities, capable of 
distending when pressed on a smooth suiface. so as to 
form a slight vacuum, after the manner of the sucker. 
See U llogg on the l\[icrosoope." 

(42) G. C. asks : Is there a process for coat­
ing the fibers of c otton with silk? A.  We know of 
none. 

(43) W. E. asks : 1. What kind of a brush 
or buff do they use in the silver pla ting factories to put 
on the high finish on plated ware? A. It is done by 
burnishing. <-<l. 18 there any other way to clean goods 
for plating besides scouring them with pumICes tone and 
brash? A. Yes, by filing, scraping, and pickling in 
acids. 3. I would like to know about the patent on 
nickel plating? A. We refer you to the patentees. 

1. What is the best way to clean brass bird cages? A. 
Wash with soap and water or a weak alkali. 2. What 
kind of varnish is put on to make them look so well? A. 
Shellac varnish can be used. 

(44) T. A. P. asks : It is claimed that cer­
tain base-ball pitchers are able to throw a ball so that it 
will describe a horizontal curve in the air. Is such a 
thing possible. with a perfectly spherical ball and in a 
still atmosphere ? A. We have never seen it done. 

(45) H. D. E. asks : How is paper powder 
made? A. Yon will find information in No. 21 , vol. 36. 
The proportions of the ingredients we cannot give. 

(46) O. G. B. asks : What are roller skates, 
and are they patented? A. They are made something 
like a pair of sandals, but with rollers in place of skate 
Irons. There have been some patents granted on them. 

Could a copyright be obtained for a plan for organiz­
ing a society so that no society could make use of it 
without the consent of the owner of the copyright? A. 
Yes. 

How much force could a spring, similar to the spring 
in a spring clock, be made to overcome? For instance, 
could one be made to wind up like the spring of a clock 
that would exert a force of 1,000 Ibs. ,  or 500 Ibs., or any 
given numbsr of Ibs . ?  A. Yes. 

Could a patent be obtained on a new plan for a lottery 
wheel or other contrivance for the purpose of lottery 
drawing? A. Yes. 

W. W.-If minerals in slate pencil box are yours, they 
are : No. 1, mispickle, sulphide, and arsenide of iron. 
No. 2 is limonite-an iron ore. No. 4 is tennantite. or 
sulphide of iron, copper, and arsenic. The green piece 
is a hydrous arsenate of copper-tyrolite. No 5 con­
tains antimony, iron, and silver.-E. A. S.-It is mag­
netic iron pyrites-pyrrhotine. It may contain more 
valuable metals.-J. E.- (Minerals in tin box). They 
contain silicates of alumina, magnesia, potash, and 
soda, sulphate of lime, and carbonate of lime. They do 
not necessarily indicate the proximity of coal or oil. 
Limestones are very common in oil regions. -M. S.­
No. 2 is calcite. No. 5 contains galena-sulphide of lead. 
No. 6, the irridiated brassy-colored piece is chalcopyrite 
-sulphide of copper and iron. No. 7 contains irou and 
copper pyrites, oxide of iron, aud a little carbonate of 
copper. No. 9 is amianthus. No. 10 is quartzose rock 
with pyrites. No. 11 is magnetic oxide of iron. No. 12 
is clay slate with oxides of iron. No. 13 contains galena 
and probably silver. No. 14 is augite. No. 16 is galena. 
No. 17 is mica-schist. No. 18 crystals of carbonate of 
lime. No. 21 is a clay with milch oxide of iron. Nos. 
1, 3. 4, 8, 19 and 20, are missing.-F., of Curagao, South' 
America.-The sample of pitchy material sent was prob­
ably formed by the evaporation of the more volatile 
constituents of a petroleum. It contains a large perceut­
age of earthy impurities. It is probable that higher up 
the ravine referred to a more valuable oil may be ob­
tained. Its commercial value could be definitely deter­
mined by an analysis. Its destructive distillation will 
yield a very rich illumiuating gas. It probably contains 
some paraffin. 
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The Editor of the SCIENTIFIC AMERICAN acknowledges,  

with much pleasure, the receipt of original papers and 
contributions upon the following subjects: 

On Boiler Joints. By F. G. W. 
On Snakes Catching Fish. By E. A. P. 
On Hog Cholera. By --. 
On Submarine Torpedoes. By --. 
On an Apparatus for Analyziug Polarized Light. By 

W. L. 
On the Brown Bat. By C. F. S.  
On the Seventeen Year Locust. By R. K. S.  
On a Telephone. By N. T. McK. 
On a Tidal Motor. By A. S. 

Also inquiries and answers from the following: 
S. A. S.-F. P. -C. F. M.-P. N.-E . A. S.-D . B.­
M. H. M.-A. I. F.-C. B. L. 

HINTS TO CORRESPONDENTS. 
Correspondents whose inqmries fail to appear should 

repeat them. If not then published, they may conclude 
that. for good reasons, the Editor declines them. The 
address of the writer should always be given. 

Inquiries relating to patents, or to the patentability 
of inventions, assignments, etc., will not be published 
here. All such questions, when initials only arc given, 
are thrown into the waste basket, as it would fill half of 
our paper to print them all ; but we generally take pleas­
ure in answering briefly by mail, if the writer's address 
is given. 

Hundreds of inquiries analogous to the following are 
sent: H Who makes paper balloons? Who makes as­
says of minerals? Who deals in canary birds 1" All 
such personal inquiries are printed, as will be observed, 
in the column of " Business and Pefsollal," which is 
specially set apart for that purpose'. subject to the 
charge mentioned at the head of that column. Almost 
any desired< information can in this way be expeditiously 
obtained. 

OFFICIAL. 

I N D E X  O F  I N V E N T I O N S  
FOR WHICH 

Letters Patent of" the United States woere 

Granted In the Week Ending 

June 19, 1877, 
AND EACH BEARING THAT DATE. 

[Those marked (r) are reissued patents.l 

A complete copy of any patent In the annexed lis! . 

including both the speciJl.catlons and drawings. will be 
Will any regularly organized order, having 

and officers, have to be chartered by the State ? 
suit your State statutes. 

by-laws furnished from this office for one dollar. In ordering, 
A. Con-

please state the nnmber and date of the patent deSired, 

and remit to MUnn & Co . . 37 Park Row, New York city. Is a raw cowhide, as it is taken from the brute, im­
penetrable to water? A. Yes. 

Animal trap. E .  1. Braddock . . . . . . . . . . . . . . . . . . . . . . . .  192.108 (47) A .  O. S. asks : What compound is used Axle nut. O. B .  Thompson . . . . . . . . . . . . . . . . . . . . . . . . . 192,309 
for making patent leather? Also how is it applied to Bake pan. J. Gilbert (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.752 
get such a perfectly smooth surface? How long should Bale tie. J. P. Verree . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.312 
it be boiled to give it the drying quality that boiled oil Bale tie. cotton, J. L. Slocumb . . . . . . . . . . . . . . . . . . . . .  192.297 
possesses' A. Patent or enamelled leather is prepared Basin cock. J. K. James . . . .  : . . . . . . . . . . . . . . . . . . . . . . .  192.120 

from hides that have passed through two operations ;  
Bathing apparatus, W .  J .  HIlL . . . . . . . . . . . . . . . . . . . . 192. 164 

. Bed lounge. Rothschild & Birch . . . . . . . . . . . . . . . . . . . .  192.085 
the first to render the leather Impermeable to the var- I Bedstead. sofa. J. C. Christinger . .. . . . . . . . . . . . . . . . . . 192,110 
nish. and the latter to lay on the varnish. The hides are Bessemer metal. E. T. Day . . . . . . . . . . . . . . . . . . . . . . . . . • 192.320 
rubbed on the grain side with three coatiugs of boiled Bias measure. J. K. Somes . . . . . . . . . . . . . . . . . . . . . . . . .  192.185 
linseed oil mixed with ocher or ground chalk, and dried Binder. temporary. Brower & A dams . . . . . . . . . . . . .  192.109 
after each coating. The surface is then pumiced, and Bobbin holder. J. R. Barlow . . . . . . . . . . . . . . . . . . . . . . . .  192.215 
treated with general applications of the same material Boiler attachment. S. Kemper . . . . , . . . . . . . . . . . . . . . . .  192.265 
of a thinner qnality. Over the surface �o prepared are Bo�ler. ste�. R. R. Hind . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.165 

laid snccessive layers of boiled linseed oil, and of the BUllers. preCIpitation. L. Shook . . . . . . . . . . . . . . . . . . . . .  192.194 

il • d . . Book support. E. L. Marshall . . . . . . . . . . . . . . . . . . . . . .  192,177 o IDlxe WIth lampblack and turpentme spread on Boot uppers. J. B. Clair . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . 192;111 
with a brush. The surface, which has become black Boot and shoe machinery. D. B. Reynolds . . . . . • . .  192.190 
and shining, is then varnished with copal and linseed Bottle stopper, H. N. Gale . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.117 

Braid, F. W. Huppelsburg . . . . . . . . . . . . . . . . .. . . . . . . . .  192.262 Oil box, W. A. Foster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192,160 
Brake\beam and shoe. F. J. Kimball . . . . . . . . . . . . . .  192.266 Ore separator, J. Richards . . . . . . . . . . . . . . . . . . . . . . . . . 192,191 
Brick machine. J. K. Caldwell . . . . . . . . . . . . . . . . . . . . 192.226 Organ pipe. C. Folgelberg . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.061 
Bronzing machine. W. & J. Braidwood . . . . . . . . . . . .  192.223 Ox bow fastener, P . Webb . . . . . . . . . . . . . . . . . . . . . . . . . . 192.205 
Brush, H. Lumbard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192.075 Paints. etc . •  H. C. Crowell . . . . . . . . . . . . . . . . . . . . . . . . . .  192.056 
Bulk head and pier. J. Johnson . . . . . . . . . . . . . . . . . . . . .  192.171 Pan. A .  A. Lehnert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.074 
Bytter worker. D .  S . Bennett . . . . . . . . . . . . . . . . . . . . . . . 192.219 Paper folder. A .  W. Watriss . . . . . . . . . . . . . . . . . . . . . . . .  192.102 
Cake cutter. T. J. Fealy . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192,244 Paper lint, Parker & Greenleaf . . . . . . . . . . . . . . . . . . . . .  192.277 
Camp stool, E. W. Gourd . . . . . . . . . . . . . . . . . . . . . . . . . . . 192.162 Paper pulp screen, Blizzard & Mather . . . . . . . . . . . .  1S2.107 
Caue mill. Munn. Clark. & Brennan . . . . . . . . . . . . . . .  192.079 Pencil sharpener. P. R.  Hansbury . . . . . . . . . . . . . . . .  192,258 
Cap. L. Girbardt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.253 Piano attachment. J. Fairman (r) . . . . . . . . . . . . . . . . . . 7.750 
Car propeller. M. A . Wheaton . . . . . . . . . . . . . . . . .  < . . . . 192.314 Picture frame, E. Maux . . . . . .  . .  . . . . . . . . . . . . . . . . . . .  192.178 
Cards, playing. ! .  N. Richardson (r) . . . .  7,755. 7,756. 7.757 Pipe machine, F. M. Irons . . . . . . . . . . . . . . . . . . . . . . . . .  192.071 
Carpet stretcher. T. H. Brumfield . . . . . . . . . . . . . . . . . .  192,052 Plaiting machine. Barrow & Solter . . . . . . . . . . . . . . . . . 192.216 
Carriage curtain. J. S. Kuder . . . . . . . . . . . . . . . . . . . . . . . 192.267 Plaiting machine. J. L. & G. H. Bliss . . . . . . . . . . . . . .  192,221 
Carriage seat, C. N. Dennett (r) . .  . . . . . . . . . . . . . . . . . . .  7.749 i Plaiting machine. M. Toohey . . . . . . . . . . . . . . . . . . . . . . .  192,098 
Carriage toP. R. Dunn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.115 Plane. bench, S. n. Sargent . . . . . . . . . . . . . . . . . . . . . . . . .  192,132 
Casting brass. J. R. Cooper . . . . . . . . . . . . . . . . . . . . . . . . . .  192.114 Plastering bair bale. R. S. Craig . . . . . . . . . . . . . . . . . . . .  192.235 
Chair. folding. J. Richardson . . . . . . . . . . . . . . . . . . . . . . . . 192,284 Plow. J. E. Porter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .  192.279 
Chair. H. Wakeman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.208 Plow. A. A. Amonett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.142 
Chimney toP. J. Sutton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.308 Plumbers' traps, J.  Robertson . . . . . . . . . . . . . . . . .  < . . . . 192.192 
Chimney top, J. J. Van Wie . . . . . . . . . . . . . . . . . . . . . . . . 192.208 Post driver. W. Kindermann . . . . . . . . . . . . . . . .  « . . . . . 192.173 
Chisel, mortising. G. Buttl er . :  . . . . . . . . . . . . . . . . . . . . . . 192.148 Potato planter. Z. J. White . . . . . . . . . . . . . . . . . . . . . . . . .  192.316 
Churn. S. Yates . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192,104 Printing press. W. A. Harp . . . . . . . . . . . . . . . . . . . . . . . . .  192.256 
Cigar box. B. Ash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192.047 Privy vaults, A . Ames. Jr . . . . . . . . . . . . . . . . . . . . . . . . .  192.212 
Cigar case. W. H. Denney . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192.238 Pulley, M. H. & D. Bloch . . . . . . . . . . . . . . . . . . . . . . . . . .  192.050 
Circle dividing instrument. M. G. Stolp . . . . . . . . . . .  192.093 Pump. H. A. Jamieson . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  1 9�.072 
Clamp, adjusting. J .  S. Atkinson . . . . . . . . . . . . . . . . . . .  192.048 Pump. E . Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.264 
ClOCk. callendar. D. J. Gale . . . . . . . . . . . . . . . . . . . . . .  '< 193.118 Pump. I. Avery . . . . . . . . . . . .  . . . . . . . . . . . . .  . .  . . . . . . . . .  192,049 
Clothes line holder, R. Raby. Jr . . . . . . . . . . . . . . . . . . . .  192.188 Pump rod adjuster, H< Freeman . . . . . . . . . . . . . . . . . . . .  192.251 
Clothes wringer. N. B. White (r) . . . . . . . . . . . .  . . . . . . . . 7.761 , Railway axle box lid . Susemihl & Hewitt . . . . . . . . . .  192.199 
Coal meter. T. F. Rowland . . . . . . . . . . .  . . . . . . . . . . . . .  192,291 ' Railway jOint, M. W. Watson . . . . . . . . . . . . . . .. .. . . . . .  192,101 
Coat. A. P. Silva (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.759 Rattan working. '1' . P. Thorpe . . . . . . . . . . . . . . . . . . . . . .  192,138 
Cocoanut coating device. D. M. Holme . . . . . . . . . . . . . 192.166 ! Retort. T. F. Rowland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.288 
Coffee apparatus. etc., J. H. Brookmire . . . . . . . . . . . .  192.224 Rock drill. Goubert & Pratt . . . . . . . . . . . . . . . . . . . . . . . . .  192.068 
Coin detecter. P. Doherty . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.241 i ROlling mills. Hegeler & Matthiessen . . . . . . . . . . . . . .  192.i63 
Combs, S. A. Tisdale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.095 I Rope machine, Whiton. Thomas & Hough . . . . . . . .  192.317 
Copper. comminuting, J. R. Cooper . . . . . . . . . . . . . . . .  192.113 I Ruler. parallel, J. Gardam . . . . . . . . . . . . . . . . . . . . . . . . .  192. 161 
Copying press, G. A .  Smith . . . . . . . . . . . . . . . . . .  192.299, 192.300 : Sad iron. F. M .  Snively . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.197 
Corn drill, J. H. Farmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.243 Sash fastener. E. Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.880 
Corn bnsking glove. J. Peters . . . . . . . . . . . . . . . . . . . . . .  192.092 Sash holder. G. W. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.231 
Corn planter. J. B. Greene . . . . . . . . . . . . . . . . . . . . . . . . . 192,255 Saw. H . m.ston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.240 
Cotton cleaner. F. E. Smith . . . . . . . . . . . . . . . . . . . . . . . .  19'1.134 Saw, J. K. Lockwood (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7,753 
Cultivator. J. J. Faulkner . . . . . . . . . . . . . . . . . . . . . . . . . .  192,060 Saw filing machine. gin. M. M. Beard . . . . . . . . . . . . .. 192.217 
Curtain roller. E. F. McComas . . . . . . . . . . . . . . . . . . . .  192.077 Saw tang. E. M. BoyntON (r) . . . . . . . . . . . . . . . . . . . . . . . . .  7.748 
Cutter head, J. Dubois . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192,242 Saw tooth, N.  W. Spllulding . . . . . . . . . . . . . . . . . 192.089. 192.090 
Dash board. G .  H. Hutton . . _ . . . . . . . . . . . . . . . . . . . . .  192.169 Scale pan, E. M . Wbyler . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.207 
Demijohn case, C .  Newman . . . . . . . . . . . . . . . . . . . . . . . . .  192.182 Seed planter. J. H. Adair . . . . . . . . . . . . . . . . . . . . . . . . . .  192.211 
Dental plates. A. B. Cady . . . . . . . . . . . . . . . . . . . . . . . . . .  192.149 Sewing machine. R .  WhitehllJ (r) . . . . . . . . . . . . . . . . . . .  7.762 
Door, check, D . E. & D. C Peck . . . . . . . . . . . . . . . . . . . .  192,126 Sewing machine attachment. T. M. Rice . . . . . . . . . .  192.283 
Dyeing tissue. ! . J. Van Skelline . . . . . . . . . . . . . . . . . .  192,201 Sewing machine attachment. I •. Onderdonk . . . . . . .  192.163 
Earth closet. E. W. Thompson . . . . . . . . . . . . . . . . . . . . .  192.096 Sewing machine. S. M. Stewart . . . . . . . . . . . . . . . . . . . .  192.137 
Easel. portfolio. D. J. Stein . . . . . . . . . . . . . . .  .. . . . . . . .  192.208 Shawl strap. W. P. Furguson . . . . . . . . . . . .  < . . . . . . . . .  192.246 
Egg beater, E. R. Dulje . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .  192,157 Shield for seams, A. Borchardt . . . . . . . . . . . . . . . . . . . . .  192.051 
Emery wheel. W. Esty . . . . . . . . . . . . . . . . . . . . . . . 192.058, 192.059 Shoulder brace, A. Adamson . . . . . . . . . . . . . . . . . . . . . . . . 192.106 
Engine. gas. J. Wertheim . . . . . . . . . . . . . . . . . . . . . . .. . 192,206 Shovel sockets. F. M. Clemons . . . . . . . . . . . . . . . . . . . . .  192.232 
Engine. hydraulic, J. Coates . . . . . . . . . . . . . . . . . . . . . . . .  192,154 Show stand. J. R. Palmenberg . . . . . . . . . . . . . . . . . . . . .  192.184 
Engines. link motion. F. Fischer . . . . . . . . . . . . . . . . . . . 192.158 Sink trap, J. Magee . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  192.078 
Engraving machine. C. H. Field . . . . . . . . . . . . . . . . . . . .  192,247 Sleigb. G. Schaffner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192.133 
Exerci8ing machine. J. McLaughlin . . . . . . . . . . . . . . . .  192.271 Smoke bells. J. S .  & T. R. Atterbury (r). . . . . . . . . . .  7.747 
Fan exhaust, etc . •  Rohrbacher & Hormann . . .  " . . .  192.285 Smoking pipe, E. S. May . . . . . . . . . . . . . . . . . . . . . . . . . .  192.123 
Feed cutter, J •. Becker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  191.218 Spark arrester. J. Gates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192.063 
Fence. J. W. Paisley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192.276 Spectacle frame. W. H. Peckham . . . . . . . . . . . . . . . . . . 192.125 
Fence. wire. A. S. Burnell . . . . . . . . . . . . . . . . . . . . . . . . . .  192.225 Spinning machinery. Whittemore & Green . . . . . . . . 192.315 
Fences. T. A. H. Cameron . . . . . . . . . . . . . . . . . . .  192.228, 192.229 Spinning mule. S. George . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.064 
Fence, J. T. Roundtree . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 92,287 Spring, coiled. J. Ludlum . . . . . . . . . . . . . . . . . . . . . . . . .  192.175 
Fence post, E. W. Bullard . . . . . . . . . . . . . . . . . . . . . . . . . .  192.053 Sprinkler, Walker & Roddick . . . . . . . . . . . . . . . . . . . . . .  192. 100 
Filters. H .  W. Watson . . . . . . . . . . . . . . . . . . . . . .  192.103, 192.313 Stave machine, S.  F .  Maxwell. . . . . . . . . . . . . . . . . . . . . . 192.122 
Firo escape, R. J .  Macdonald . . . . . . . . . . . . . . . . . . . . . . .  192,176 Steam generator. Babcock & Wilcox . . . . . . . . . . . . . . . 192.214 
Fire extinguisher. H. O. Peters . . . . . . . . . . . . . . . . . . . .  192.083 Steam radiator, Worswick & Prindle . . . . . . . . . . . . . . . 192,140 
Fire place, J .  Adair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.046 Steering apparatus, W. H. Nelson . . . . . . . . . . . . . . . . .  192,274 
Foot power, F. Millward . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192,272 Stove. R. Simpson < . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  192.088 
Fountain, W. J. & W. H. Clark . . . . . . . . . . . . . . . . . . . . .  192.152 Stove. J. A. Frey (r) . . . .  . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  7.751 
Fruit drier. D. Stutzman . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.307 Stove pipe. H. B. Morrison . . . . . . . . . . . . . . . . . . . . . . . . . .  192.181 
Furnace. U. B. Stribling . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.306 Stoves. reservoir for. A. J. Redway . . . . . . . . . . . . . . . .  192.280 
Furmce grate. M. G. Imbach . . . . . . . . . . . . . . . . . .  " . . .  192.070 Stoves. F. J. Seymour (r) . . . . . . . . . . . .  . . . . . . .  . . . . . . .  7.758 
Furnace grate. A .  Lawrence . . . . . . . . . . . . . . . . . . . . . . . .  192.073 Stove , grate . S. C .  Call . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192.227 
Furnace. C. Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.092 Strap machine. A. F. Stowe (r) . . . . . . . . . . . . . . . . . . . . .  7.760 
Furnaces. etc . ,  W. S . Hutchinson . . . . . . . . . . . . .. . . .  192,168 Straw cutter. G. H. Keller . . . . . . . . . . . . . . . . . . . . . . . . . . 192.112 
Fnrniture. H .  Schaaf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.293 Stretcher frame . J. H. Witt . . . . . . . . . . . . . . . . . . . . . . . . . 192.319 
Gage cock. H. L. Borden . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.145 Sucker rod jOints, J. Cain . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.054 
Gas raking apparatus, T .  F. Rowland . . . . . . . . . . . . .  192,290 Swing. E. K. Thomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.097 
Gas retort. T. F. Rowland . . .. . . . . . . . . . . . . . . . . . . . . .  192,283 Table, G. W. Gates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.252 
Gate, Barrett & Quinn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192.143 Tank. metal. Tippett & Jauss . . . . . . . . . . . . . . . . . . . . . . .  192.310 
Gate, Piggott & Hoyt . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  192.185 Tape device. Stafford & Cook . . . . . . . . . . . . . . . . . . . . . . . .  192.136 
Gate. E. Wayland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.204 Tea pot, M. Simons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.196 
Girder and beam. J. Johnson . . . . . . . . . . . . . . . . . . . . . . . 192.170 Tempering iron. C. Dion . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.239 
Governor. engine. N. E. Nash . . . . . . . . . . . . . . . . . . . . . . .  192.273 Thill coupling. J. T. Pomeroy . . . . . . . . . . . . . . . . . . . . . .  192.186 
Grain binder, E. Chapman . . . . . . . . . . . . . . . . . . .  192,160. 192.151 Thill coupling. C. B. Post . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.187 
Grain cleaner, C. B. Slater . . . . . . . . . . . . . . . . . . . . . . . . . .  192.295 Thrashing machine, H. &. E. Krutz . . . . . . . . . . . . . . . .  192,268 
Grain conveyer. etc .• W .  H. Higbie . . . . . . . . . . . . . . . . 192,069 Tile machine. B .  P. Perry . . . . . . . . . . . . . . . . . . . . . . . . . . . 192.128 
Grain apparatns, J .  L. Wilson . . . . . . . . . . . . . . . . . . . . . . .  192.208 Tire heater. W. E. Stewart . . . . . . . . . . . . . . . . . . . . . . . . .  192.198 
Grain separator. J .  J. Hendrickson . . . . . . . . . . . . . . . . .  192,260 Toe weight. Q. M. Youngs . . . . . . . . . . . . . . . . . . . . . . . . .  192,105 
Grinding machine, L. Bollman . . . . . . . . . . . . . . . . . . . . 192.144 Tool handle. J .  L. Hudson . . . .  . . . . . . . .  . .  . . . . . . .  192.261 
Hammock frame. Siller & Dess!lrt . . . . . . . . . . . . . . . . . . 192.195 Tool handle. E. H. Sears . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.086 
Harrow, S . J .  Franklin . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.249 Treadle, G. H. Truxell. . . . . . . . . . . . . . . . . . . . .  . .  . . . .  192.311 
Harrow, C .  R. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192,094 Treadle mechanism. W. A. Harp . . . . . . . . . . . . . . . . .  192.257 
Hat. D. W. Gitchell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192.065 Tree and post hole digger. W. H. Rhodes . . . . . . . . . .  192.262 
Hat machine, D. W. Gitchell . . . . . . . . . . . . . . . . . . . . . . . .  192,000 Truck wheel, etc . •  G. P. Clark . . . . . . . . . . . . . . . . . . . . . .  192,f55 
Hay rake. H. F. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192,298 Truss. J. R. Alexander . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192,141 
Heating vehicles, A. C . Goodell. Jr . . . . . . . . . . . . . . . . 192.067 Tube . H. Noble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192,079 
Hinge, Stimson & Sabin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192.305 Tube ear, A. J. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . 192.121 
Hinge. J. Spruce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.091 Type machine. D. Reynolds . . . . . . . .  . . . . . . . . . . . . . . .  192.281 
Horse collar machine. J. M. Lichliter . . . . . . " . . . . .  192.174 Umbrella. T. G. Hojer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192.119 
Horse rake. W. H. Patten . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.081 Vehicle hub, J. J. C. Frazer . . . . . . . . . . . . . . . . . . . . . . . . .  192.250 
Horse rake. J . E .  Wisner . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192,318 Vehicle pole tlp. B. Foltz . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.159 
Horseshoe. C. H. Perkins . . . . . . . . . . . . . . . . . . . . . . . . . .  192,127 Vehicle wheel, D. L. Remington . . . . . . . . . . . . . . . . . . .  192.189 
Horseshoe nail machine. R. M. Cummings . . . . . . . . .  192.236 Ventilating windows, M. W. & J. Ferguson . . . . . . . 192,245 
Hose jacket, J. Work . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.209 Vise, bench. E. H. Brower . . . . . . . . . . . . . . . . . . . . . . . . . 192.'47 
Hydrant. W. T. Garratt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.062 Wagon bralre. C. F. J .  Benthin . . . . . . . . . . . . . . . . . . . . . 192.220 
Hydraulic elevator. K. lfletcher . . . . . . . . . . . . . . . . . . . . 192.116 Wagon brake. J. M. O·Neail . . . . . . . . . . . . . . . . . . . . . . 192.275 
Ice machine. T. Cook . . . . . . . . . . . . . . . . . . . . . . . .  192.233, 192.234 Wash board. J. Graves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192.254 
Ice creeper. Dewey & Scott . . . . . . . . . . . . . . . . . . . . . . . . . .  192.057 Watch. E. G. Boynett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.222 
Injector. W. A. Ashcraft . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.213 Water wheel, Steams & Ogden . . . . . . . . . . . . . . . . . . . . .. 192.304 
Ironing table. G. Chelini . . . . . . .  . . . . . . . . . . . .  . . . . . .  192.230 Water whecl. S. L. Rose . . . . . . . . . . . . . . . . . . . . . . . . . . 192.286 
Jewelry, E. Huguenin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192.167 Well auger shafts, D. N. Root . . . . . . . . . . . . . . . . . . . . .  192.094 
Lamp. B. Hempstead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192,259 Whip socket. J. Lowth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.269 
Lamp, Go Simmonds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192.294 Windlass. T. W. Hyde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.263 
Lamp. A. Winterburn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192.210 WindOW screen. E. C .  Underwood . . . . . . . . . . . . . . . . .  192.200 
Lamp. J. Reekle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192,130 
Lamp shade. Clark & Kintz . . . . . . . . . . . . . . . . . . . . . . .  " . 192,153 

DESIGNS .PATENTED. Lantern. D.  Sherwood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.087 
T.athe, S . W. Putnam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192,129 10.055.-CENTER PIECE .-A. Car1ewitz. Newark. N. J .  
Lemon squeezer. J. H .  Spencer . . . . . . . . . . . . . . . . . . . . .  192.301 10.056 .-CASSIMERES .-C. F .  Harrison, New York city. 
Letter box, M. Bragaldi . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .  192.146 1 10.057 .-STAIR CARPET TACKS .-M. Krickl. N. Y. city. 
Letter envelope, etc .•  J • .  H. Rogers . . . . . . . . . . . . . . .  191.131 10,058 . -FANCY CASSIMERES .-P .  McGee. Blackstone. 
Lifting jack. J. U. Fiester . . . . . . . . . . . . . . . . . . . . . . . . . . .  19'1.248 Mass.  
Loom harness, J. Sladdin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.296 10.059.-PICTURE FRAME .-R. C .  Mitchell. Aurora, Ind . 
Lubricator. S. Rushworth . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.193 < 10.060 .-COOKING RANGES .-T .  H. Roberts. Detroit. 
Mail bags. Metz and Hinman . . . . . . . . . . . . . . . . . . . . .. .  192,124 Mich . 
Malting grain, J. A. Saladin . . . . . . . . . . . . . . . . . . . . . . . .  192.292 10.06l .-STUCCO CENTER PIECE .-P. A. Stont, Allegheny. 
Masts, M. Stevens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.302 Pa. 
Meat chopper. H .  Van Doren . . . . . . . . . . .  " . . . . . . . . . .  192.099 10.062 . -TRIMMING .-R. Werner. Hoboken. N .  J. 
Millstone dresser, J .  M. McIntyre . . . . . . . . . . . . . . . . . .  192.179 10.063. -ToBACCO BAGS .-W. J. Cussen. Richmond. Va. 
Millstone dresser. T. McFeely . . . . . . . . . . . . . . . . . . . . . .  192,270 10,064 1o l0.066.-0IL CLOTH .-C .  T. Meyer et al . . Bergen. 
Millstone dresser. L. Moore (r) . . . . . . . . . . . . . . . . . . . .  7.754 N. J .  
Miter box. J .  A .  Traut . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.139 10.087 .-FLOWER STANDS .-H .  P .  Roberts, Tunkhan-
Molds. W. B. Closson . . .. . . . . . . . . . . . . . . . . . . . . . . . .  . . .  192.112 nock. Pa. 
Motion. device for transmitting. P. Derkum . . . . . . 192.155 
Motive power. S . Mellina . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192.180 [A copy of any one of the above patents mav be had by 
Nail machlne. R. M. Cummings . . . . . . . . . . . . . . .  < . . . . 192.237 
Nailing machines, Perkins & BOZGrth . . . . . . . . . . . . . .  192.278 : remitting one dollar to MUNN & Co .• 87 Park Row. New 
Neck ties, A. H .  DOdd . . . . . . . . . . . . .  i . . . . . . . . . . . . . . . . . 192.156< York city .]  
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JULY 28, 1(:>77.J $titutifi t �tutri tllU. 
PATENTS at AUCTION. 

Inshle Palle, each insertion - - - "Ii cents a line . Back Page, each insertion - - - - $1.00 a l ine. 
The third great Sale will take place Sept. 3d. Patents for this sale should reach us before August 21st. Send 

for circular, terms etc. 
GEO. W. KEELER, Auction and Com'n Merchant, Salesrooms, 1>3 & 1>1> Liberty St., N. Y. 

Jj}ngravings may head advertisements at the same rate 
per line, fly meamrement, as the letter press. Ad1!er- $95 A th d IlALESlIEN WANm 
tisements must be received at publication Office as early 

mOil all u,Jenns'DEALE 

Bi�i�TA�GU[S Po�!i!�\': 
Now Ready, New Revised Editions. En�lne Lathes, Planers, })rills, &c. 

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

N .  F. B U R N H A M ' S  
1874 

WATER WHEEL 
I s  declared the h standard tnrbine," 
by over 600 persons who bonghtand use 
them with part and fnll gate open. 

Pamphlets Free. 
N. F. BURNHA1U, York, Pa. 

Of our valuable SOIENTIFIC BOOK CATALOGUES, which 
will be sent by mail gratiS, and free of postage, on appli­
cation. 

HENR Y CAREY BAIRD & CO., 
Industrial Publishers, BOOksellers and Importers, 

S10 Walnut Street, Philadelphia. 
OTIS' SAFETI H?ISTING 

$5 to $20 per day at home. Samples worth $5 M achluery. free. STINSON & Co., Portland, Me. OTIS BROS. & CO., No . S48 Broadway, New York. 

$66 a Week In your own town. Terms and $5 outfit 
free. H. HALLETT & CO . •  Portland Maine. The ��!��e�I��;v����I��!X�pency $55 � $77 �. ()��c�Ei\§:���u:lg 3:f:. Prro. 

THE " ROBERTS" PORTABLE HOIi>TING AND 
Yacht Engines. Send for circular. 119 Liberty St., N. Y. 

121 Chambers and l OS  Reade Streets, New York. 

Can I Obtain a Patent 7-
This is the first inquiry that naturally occurs to every 

author or discoverer of a new idea or improvement. The 
a,fJarJ;;ti,;s'l;"

s�f;w!�� qnickest and best way to obtain a satisfactory answer, 
for Cupola Furnaces without expense, is to write to us (Munn & Co.) , de­
r�� :gJg�i:y;::n�� scribing the invention, with a small sketch. All we 
poses. Prices greatly need is to get the idea. Do not use pale ink. Be brief. 
��d�:�':an�:g?, b6�:;;- Send stamps for postage. We will immediately answer 
purchasers will benefit and inform you whether or not your improvement is 
I�'g��I;���fis'i"i,�J�e i probably patentable ; and if so, give yon the necessary 
buying. instrnctions for further procedure. Our long experience 

The Rahway M'f'g Co, enables ns to decide quickly. For this advice we make· 
no charge. All persons who desire to consult us in re­
gard to obtaining patents are cordially invited to do 

BLOWERS. 

Rahway, N. J. 

GOLD S ILVER d N ICKEL PLAT ING so. We shall b e  happy t o  see them i n  person at our 
, an office, or to advise them by letter. In all cases, they 

����a�'t"l insrr��i���C!��t 
Pi�J:r:�r 19i�:nt:. 71.y��� i may expect from ns a careful consid3ration of their 

formation relating to pl!'tlng furnished free. Address plans, an honest opinion, and a prompt repiy. 
F. LOWEY, 142 Fulton bt., N. Y. JJ'hat SecU'J'ity Have I that my communication 

Steam E •  
to Munn & Co. will be faithfully guarded and reman:; nglnes confidentIal? . 

3-Horse Power. $150 : 5-Horse Power, $250 : lO-Horse Answer.-You have none except our well-known m­
Power, $500 : 25-J!:orse Power, $1,000. Cy:Iluder Engines 'I' tegrity in this respect, based npon a most extensive and Tubular BOIlers all new. AMERICAN BOILER . . . 
AND ENGINE CO . ,  1M Grand st., N. Y. practice of thIrty years' standmg. Our clIents are 

SECOND-HAND ENGINES AND BOILERS FOR SALE 
numbered by hundreds of thousands. They are to be 

Portable and Stationary. Junius HarriS, Titusville, Pa: found iu every town and city in the Union. Please to 
make inquiry about us. Surh a thing a' the betrayal 

FOR BEST OIL STOVES, ADDRESS R. L. COHEN of a client's interests, when committed to our profes­sac! North 2d Street, Philadelphia, Pa . ' sional care, never has occurred, and is not likely to oc-
TWO LARGE IRON PLANERS FOR SALE VERY cur. All business and communications intrusted to us 
cheap. E. E. ROBERTS, 119 Liberty St . ,  N. Y. are kept secret and canfidential. 

What 25 cents Will Buy I 
Address M U N N  & CO . ,  

Publishers of the SCIENTIFIO AMERICAN, 
37 P a r k  R ow, N ew York.  

'W' E  E N � M E L 
i n  FIN E J ET B LACK every vari ety o f turn e d  WOQ d vvol·k 
p A  .. ts of t11 ach lne l'y,�ca.stin,s ;Hn Wil l'! Clnd other rnetol l 
"Vo,·k ENAMELED J E T  tOODS , i n woo d or mela l .m .d. t. o " der A M ER I C A N  ENilMEL CD.I 7 W ARREN ST P P. O V I D E N C E .  R "- ' J  

Lathes, Planers, Shapers, Drills, 
Gear& Bolt Cntters, &c.E.GOULD,Newark,N.J. 

SA VE OIL. USE TOMLINSON'S 
Car Axle Box. Cars run for 3 cents for a thousand 
miles. See Car Bwlltier for June. 1877 . Address 

J. B. TOMLINSON, 80 White St., N. Y. 

SPARE THE CROTON AND SAVE THE COST. 

Driven or Tube Wells 
furnished to large consumers of Croton and Ridgewood 
Water. WM. D. ANDREWS & BRO., 4U Water St. , N.Y. 
who control the patent forGreen'sAmerican Driven Well 

Pateuted ,868-18740 BOLT CUTTERS. n Dies opeu and close and Bolt 
thrown out automatically. • One pattern, holds finished bolts 
on centres and threads them with 
greater accuracy and uniformity 
and ten times a. fast as a chaser 
in a Lathe. Highest award of 
American Institute, ,869 & 1874-

Wood & LI�ht Machine Co., Worcester, Mass. 
make all kll,ds of I ron Working Machinfry. 

Also, Shafting, Pulleys, &c, 

THE NEW GERMAN PATENT LAW. 
Being the Full Text of the New Law for Patents, passed 
J""y 1st, 1877, covering all the states of the German 
Empire . Contained In SCIENTIFIC AMERICAN SUPPI,E­
>lENT No. 80. Price 10 cents. To be had at this office 
and of all newsdealers . 

6 1  
S T E A M P U M P S. 
FI

�i1rl,�:� <f��k��:!i¥rMoHJ��ilJJf,ff�A. 
Send for circular of recent patented improvements. 

'l'HE NORWALK IRON WORKS CO., 
Prices Reduced. Sonth Norwalk, Conn. 

WESSELL METAL, A PERFECT IMITA-
tion of gold in color, surface, etc., for manufacturers of 
!::'i£:l

iO
*"J:�rlM:an�1g 'lf��k:&ftil:st�l��,��¥?W 

Warraftt 
send 01" �·ianos everywhere 

found satiGfactory. Send fora��:
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full particulars, and contains the names of over 1500 Bankers, 
chants and Families that are using our Pianos in every State of 
Union. Please state where you saw this notice. Address, 

U. S. PIA NO CO., 810 Broadway, N. Y. 

$12 a day at home. Agents wanted. Outfit and 
terms free. TRUE & CO., Augusta, Maine. 

Wf Want SALEIlUN 011 a regUlar salary Of $85 
a month and expenses. to sell our 

CIGARS To DEALERS. Samples FREE. 
Bend 8c. 8t&mpto insure answer. S. FOSTER & CO. CinaiRnati, O. 

EXTRAORDINARY With engravings : price $1. 
, Contains also fifty ori;;{nal 
prescriptIons for prevaliing 

WONDERFUL, diseases, each worth ten 
g�� J�Ja���: g�J�i���; AND VALUABLE ed the author. Descriptive 
circulars sent free. Address 

MEDICAL WORK. P.liuJf,;c:St��r.rg;�to�.
o .  

THE DRIVEN WELL. 
Town and County privileges for making Driven 

Wells and selling Licenses under the established 
American Driven Well Patent, leased by the year 
to responsible parties, by 

W M .  D. A N D R EW.S & B R O. ,  
NEW YORK. 

IMPORTANT FOR ALL CORPORATIONS AND 
MANF'S CONCERNS .-Buerk's Wateh­

lDan's '(,llDe Detector, capable of accurately COn­
trolling the motion of a watchman or patrolman at the 
different stations of his beat. Send for circular. 
J.E. B U EBK, P . O .  Box97'9, Boston.Mas .. 

N. B .-The suit against Imhaeuser & Co., of New York, 
was decided In my favor, June 10 18H. A fine was 
assessed against them Nov. 11,)876, for selling contrary 
to the order of the court. rersons buying or using 
clocks Infringing on my patent will be dealt with ac­
cording to law. 

CELEBRA ,['ED FOOT LA'rHES.  
Foot Power Back-geared Screw 

Lathes, Small Hand and Power Plan-
�rrd!?:esr.�irih ��¥.i;.;

e
ror 'h1£��:: 

Jggt J�gt�r
Sl�s.li��t

st �\i� a�rt'cvIs 
for Amateurs or Artisans .  Highly 
recommended. Send for illustrated 
c
at

����'iiALDWIN, Laconia, N. H.  
THE SCIENTIFIC AMERICAN REFER­

ENCE BOOK. Just Publi�hed, in onc thick volume of 429 pages, royal 8vo, cloth, containinfl 23 plates, 131) engravings and many valnable tables. Price $10. 
PRICE TWENTY-FIVE CENTS. 
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standard, practical, condeLsed Information everfurnlshed 
to the public for so small a price. Contents : 
1. The I,ast Census of the lTnited States (18"0), 
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.j; ... ble of Occnpatious.-Showing the occupations of the people of the United States, and the number of 
persons engaged in each occupation. Complied from 
the last census. 3. Table of Cities having over 10,000 Inhabitants. Complied from the last census. 

4. Map of the United States, Miniature outline. 
I>p,.��i�ar 8Ms�1 ��::for;:o"c'!�u��a:'I>Tr�.;n���

x
IVo; to Obtain-patcnts Costs, etc. ; Forms for Patents and Caveatsj How to Introduce and Sell Inventions; Forms 
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Inventfons. 6. The Ornamental Design Patent Law (full text) .-Costs and Procedure for securing Deslf.n Patents 
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Shapes and Configurations of any article of Manufacture, 
Prints, Pictures, and Ornaments, to be prInted, woven, 
stamped, cast, or otherwise applied upon machinery, 
tools, goods, fabrics, manufactures . 

". The United States Trade-Mark Law (full 
text).-With Directions. Proceedings and Expenses for 
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Directions, Proceedfngs aod Cost of Reglsterln" Labels 
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10. The Principal Mechanical Movements.-
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11 . Tbe Steam Engine.-With engraving, showing 
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e��.st��n\' �����Istory of the In-
12. Geometry, as Applied to Practical Purposes. With illubtratlons. 13. Horse Power.--Slmple Rules for Calculating the Horse-Power of Steam Engines and Streams of Water. 
1tjnr.-�oJ�j,-;k��is���t\, ���:ri!Wi,�s

o
:s t�8tJ���rent 

1ipofu��J:i�s,�fA��j���I�, aJ?r�n�
e
«r�Y:��';-J:

o
S: 

t���13��p'g.�
e
;����i!'���a�e

e
����;e

u
�'jr�ri'���! 

blc, or Solid Measure ; Meagurlng Land by Weight : En­
graving of a section of English and French rule , of 
equal length. 

16. Valuable Tables : (1) Velocity and Force of the 
Wind. (2) Specific Gravity and Weight, per Cubic foot 
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and other Solids aud Liquids. m Table of the MineraI 
Constituents absorbed or removed from the SOil, per 
acre, by di:trerent crops . (5) Table of Steam Pressures 
���n Tv"a�fo';[:t��1:B ��IJ����o�t�

h�tt::trects of Heat 
1". Medallion Portraits of Distinguished 

American Inventors, with blOgra¥hy iu brief and 
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Washington .  
19. Miscellaneous Information.-Force of Expan-
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perature of ; To Make Tracing Paoer ; Constituents of 

SANITARY ENG INEERING .  BY  J .  BAILEY DENTON. 
Jnst Published, Demy 4to, cloth, with numerous wood engravings and large plates. Price $12.00. 

A P R A C T I C A L  T R E A T I S E  O N  T H E  
M A N U F A C T U R E  A N D  D I S T R I B U T I O N  O F  C O A L  G A S .  

EY '"W"ILLIAM RIOHARDS. 
l-1J. & F. N. SPON , 446 Broome Street, New York. 

I 
SECOND-HAND MACHINERY. 

For Sale. 
The Machinery in the works of the UTICA STEAM 
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e�', THE UNION IRON MILLS, PIttsburgh, Pa. , Manu- Slo�ter,Sha£er

h
Lauback Universal Drills, Bolt Cutter, 

Gird���
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mproved wrought iron Beams and J1 ans, U:i:rig t rills, Cranes, Dudgeon Steam Hammer, 
'l'he great fall which has taken place in the prices of �"ii�P.  
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y
tn��� Iron, and especially in Beams used in the construction H. P. Tubular BOilers, one 36 in. by 16 ft . Cylinder of FIRE PROOF BUILDINGS, induces us to call the spe- Boiler etc., etc. cial attention of Engineers, Architects, and Builders to For Catalogue and Price Hst",address the undoubted advantages of now erecting Fire Proof JAMES " .. MANN, UTICA, N. Y. 
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Can not be forced ortamlered with 
inr�lti:�i ;B�r��(:. d'-'!ft�J 
�tates, State, or Oounty Rights for 
lale. Address 

D. O. GOODRICH, Harrisburg,Pa. 
to order promptly. 
Plain, Bronzed, or 
Galvanized. 

cost of Insurance avoided,and the serious losses and in­terruption to business caused by fire; these and like con­
siderations fully justify any additional first cost. It is 
believed, that were owners fully aware of the small 
difference which now exists between the use of Wood 
and Iron, that in many cases the latter would be adopted. 
We shall be pleased to furnish estimates for all the Beams 
complete, for any specifiC structure, sotbat the difference 
In cost may at once be ascertained. Address 

We make a:recialf1l of light work. 
Price list mailed on application to JONES & LAUGHLINS, . LIVINGSTO & CO., Iron Founders, Pittsburgh, Pa. 

Try Street, 2d and 3rd Avenues, Pittsburg-h, Pa. ' $tOO 00 REWAllD This MOU8UCHB or 

S HAF TING . 
CARNEGIE, BROS. & CO., Pittsburgh, Pa. 

ENGINES AND MACHINERY, ALL STYLES, NEW and Second-hand. E. E. ROBERTS, 119 Liberty St., N. Y. 

B
ARNES' FOOT POWER MA­

CHINERY. 1 3  DI:trerent machines wlth·whlch 
W��'i:"

s
Mai��!�:�d fo":!>"::,; 

in miscellaneous work can 
compete as to QUALITY AND 

PRICE with steam power manufac-
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Say where you read this, and send 
for catalogue and prices . 

W. F & JOHN BARNES, 
Rockford, Winnebago Co., lll . 

WESTON DYNAMO ·ELECTRI C  MACHINE CO 

190 8. Canal Street
h
�hiCago} Ill:, and Milwaukie, Wis. il . HEAVY BltA.RD produced on a Itir Stocks of t IS shaftIntln store and for sale by 

,

- smooth f'ace by the use of DYKES BEARD ELIXIR, 
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. ,. At L. SMITH & Co., Palatine, Ill., Sole Agents. t'r'r We ca.ution t" DubHc a.rainst imitations. 
::Day"to:n. CaD1 ::E=-"U.D1p. 

THE ONLY PUMP IN THE MARKET DESIGNED 
AND CONSTRUCTED ESPECIALLY FOR BOILER 
FEEDING. Are Pumping water at 268" F. No Dead Cen­ters. The Steam Valve is a plain Slide Valve, identical to the slide valve of a Steam En­gjne, but derives its motion from a cam. :Speed can be regulated to suit evaporation. Pumping Returns from Steam Heating Ap­paratus a specialty. lIT" Send for Circular. 

Smith, Vaila & Co . , 
DAYTON, OHIO. 

Wood-Working Machinery, 
Such as Woodworth Planing, Tongueing, and Grooving Machines, Daniel'S Planerst.rRichardson'B Patent 1m· 
proved Tenon Machines, Mortising, Moulding, and 
Re-Saw Machines, and Wood-Working Machinery gene-
rally. Manuf*'f''l�li'k'il'IY. RUGG & RICHARDSON 

A L  U M I N I U l\'l - I T S  CHARACTER 
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AMERICAN SUPPLEMENT No. 35. Price, 10 cents. To be 
had at this office and of all newsdealers. 

'Stee l Name Stamps. 
N.  Y .  STENCIL WOR k S, 8 7  Nassau St. ,  N .  Y .  

65 LARGE MIXED CARDS, with name, 10e. 
and 3 ct. stamp. 2 0  Styles Fun Cards, 10e. 
Samples 6.. M .  Dowd &; Co., Bristol, Conn. 
per cent. Discount on Price List of 

Wood-Working :Maohinery 
�;?W§�1�i.,�

he J�lir��:'B!�� 
Vise8 ; effective, heavy t strong, 
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c.i'J'J':!�al . For 
H. B. SMITH, 

Smithville, Burlington Co., 
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Gravity of Liquids, SOlids, AIr, and Gases ; Gunpowder L�t:f���� i��,i!llr��
O
tE\"e

t
iftfuo�l���'i�

t�J��a�lyg�� -PreSBure, Heat, and Horse· Power of ; Copying lnk, to of Jan 1 We beg to refer to the following houses ' Make : Heat. Its mechanical e�ulvalent e':f,lalned ; MERIDEN·BRITANNL�CO.; RUSSELL&ERWIN M·F'G CO.; 

26 Salisbury Street, Worcester, Mass. 
(ElIop formerly occupied bv R. BALL & CO.) N. J., U. S. A . 
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H
s����o,,"y of Drainage Explained : Amount of Power at present WORKS ; ROGERS CUTLERY Co.; CHAS. ROGERS BROS. : yielded from Coal by best Engines ; Sound-its velocity EDWARD MILLER Co . ; MITCHELL, VANCE & CO . : NOR-

��p������ hfI3���c����sJf.,�g
cme�j �!��s�fs��:An�i WALK LOCK Co . :  HAYDEN, GERE & CO. :  DOMESTIC 

Electric Spark, etc . ; Plaln Directions, with Eugravlngs, ��':;�f:L�
A
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I
l�,.f. showing how any person can make Electro-Magnets and over 200 others. Outfits for NICKEL, 81L VER, 

and Electric Batteries at a cost of 8 few cents ; Valuable BRONZE, Plating. etc. The two highest CENTENNIAL Recipes. , AWARDS, and the CENTENNIAL GOLD MEDAL of Ameri­
The SciRm,Ujlc .American R£jerence Book. price only 2Ii can Institute .  

cents, may be  had of  News Agents In all parts o f  the 
country, and of the undersigned. Sent by mail on receipt 
of the price. [' Addrelis MUNN & C O . ,  87 Park Row, New York, 

C O N D IT, HA N S O N  & VAN WI N K L E  
SoleAgents .... VEW.ARK, N:J. � > "  

E U R E KA S A F ETY POW E R ! 
Practically i impossible to ex­

plode. Tested to 300 lbs. pressure 
per square inch. 2-Horse Power, 
$150, 3 to 4 H. P . ,  $�I)O. Also, 
Stationary Enghtes and boilers, and 
Spa,·k Arresting Portable En­
gines for plantation use. Sendfor 
onr circular. Dlscountto the trade. 

B. W. PAYNE & SONS, 
Corning, N. Y. 

YALE IRON WORKS 
NEW HAVEN, 

CONN. 

© 1877 SCIENTIFIC AMERICAN, INC



Inside PaKe, each in"el'tion - - -'7'a cents a line. 
Back Page, each insertion - - - $1.00 a line. 
liJngravings may head advertisen1£ntB at the same rate 

por line, lty measurl!111£nt, as the tetter press. Adver· 
tisements must be received at publication ojfice as early 
as Friday mmning to appear in next issue. 

PUNCHING Drop Hammers and Dies, for work-
W,fR�'lllts

p::�SS 6�� �;rJ��w:' 
PRESSES. Conn . 

TAKE IT EASY. 
Common-Sense Chairs 

and Rockers. 
With or Without Reading Table. 

For sale by the trade. Manufactured 
by F. A. SINCLAIR. 

Mottville, N. Y. 
Stamp for lllustrated Price 

List. 
Every Chalir Stampea and, Warrantea. 

1872, 1873, 1 8 74, 1875, 1 876, 
SCIENCE RECORD. 

$ titutif i t �Uttritau. 
C'tT A:aDIOLA'S 

COFFEE & SUGAR MACHINERY 
Coffee, '

�It. Corn, Cocoa, �n d  Grain· 
Dryine: Machine. (.'offee-Hnlting and 
POl isbing Macbine... (;oft"ee-Wasbing 
Machine. Helix S u gar Evaporator. 
Messrs. C .  ADOLPHE 'LOW & CO., 42 Cedar 

Street, Messrs. iU UNOZ & ESPRIELLA, 52 Pine 
Street, New York, are Mr. Guardiola's Agents, and they 
will give prompt attention to all orders for any of the 
above machines . 

ESTABLISHED 1844. 
JOSEPH C. TODD 

(Formerly of Todd & Raffertl,) '  ENGINR"RandMAcHIN-

TAYJ,OR'S M'F'G co., WESTMlNSTER, MD. PORTA­
ble and Stationary Engine Builders, etc . Send for Cata. 

Working Models 
And Experimental Machinery, Metal or Wood, made to 
order by J. F. WERNER, 62 Center St., N. Y. 

BOGARDUS' PATENT UNIVERHAL ECCEN-
crucili�;� ���L�J;;�?r ru�';}�g �i�n��k��e��e���d

Co��� 
Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots, 
Spices. Co1fee, Cocoanut, Flaxseed, Asbestos, :Mica. 
etc., and whatever cannot be ground bll other mills. 
;t6�JO�.

P��¥�Mrow�e:��c��!�r foasjlMingck1�Gl�: 
DUS, corner of White and Ehn Sts., New York. 
nr HAVING DISSOLVED PARTNERSHIP, WE 
offer for sale a very large lot of Machinery for Wood and 
Iron Workers. Steptoe, McFarlan & Co., CinCinnati, O .  

PERFUMERY. - BY W. SAUNDERS, 

��e��:fi��-;;t ;:;f:;;,� :ll;'i�r,r�s,:l�ltga�';,���� tr�� 
H!cbi:!��: S¥e��rE���:S, B�R:rs?:tc�mA.�:o
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f�: �:i���ti�&r�u1�fs�:�:c��:�6�: a:At!�tf��i!��J; 
tr�t�:" i�J'i�j\.�;"�h';;'te fE�e��ll�n�p,:':sve��i?o�IYp����: ' all kinds of machinery. Send for descriptive circular 
Persons deSiring a condensed history of the most inter- and price. Address 

the preparation of the most prominent and popular Per� 
fumes now on the market. directions for the preparation 
and compounding of the ingredients, etc. The Formulre 
here given embrace the preparation of the following 
Perfumes :-Jockey Club, Moss Rose, White Rose, 
Victoriaj Ess. Bouquet, Muskl Patchouly, Millefieur, 

esting Facts and Discoveries in tbe Arts, SCiences, and .J. C. TODD, 
;�6g:t!�n

i'i; {���v
e/��r�g�s

m
o1f7lht;," ��:E�g� fiii�Jg::. 10 Barclay St . ,  New ¥ork, or Paterson. N. J. 

����lse�§t:P����t1���6�d�l�ii�, VJ��ts
M�:�t ���; 

FrangiPanni ... :]'ove Pink, Violet, Mignonette. Contained 
in SCLEN'!'I,,'IC AMERICAN �UPPLEMENT No .6a. 
Price 10 cents. To be had at this Office, and of all News' 
dealers. 
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0§�!��11JP'i�eated lu these vol-
umes, and lhe important discoveries of the several years 
are not only faithfully described, but many of the sub­
jects are illustrated with finely executed engravings, 
prepared expressly for these Annuals. 

Among the subjects, the following are tbe most note­
worthy, tlxhibiting in a condensed form a general ac­
count of the Progress of tbe World : 

CHEMISTRY AND METALLURGY, 
MECHANICS AND ENGINEERING, 
¥���fl8EbZtY, ¥W:tsWtl'lR��' 
18AWult.mfE

HORTICULTURE, 
RURAL AND HOUSEHOLD ECONOMY 
MATERIA MEDICA, THERAPEUTICS, HYGIENE, 
NATURAL HISTORY AND ZOOLOGY, 
�lJ����rI�GY, TERRESTRIAL PHYSICS, 
GEOLOGY AND MINERALOGY, 
ASTRONOMY, 
BIOGRAPHY AND NECROLOGY. 
Each yearly volume contains about 600 octavo pages, 

including a lar�e number of handsome engravings. 
��\Jfte

b�o��fte� g�������la�lfl�2���g��:reJi�g:ttSe 
set of five volumes. 
oi'�3�.;:.ei�J'���shed and heretofore sold at $2.50 each, 

fr��\'§7JYo ��¥tl;\�n!e���d� :��If!:'b';,�l�::'�hiif\'l!'e yd
e:!.; 

af the volume covers the events' and discoveries of the 
previous year. Sent by mail on receipt of price. Address 

MUNN & Wp!,.�Bi�;�:W:w York city. 

E A G L E  F O O T  L A T H E S ,  
Improvement in style. Reduction in 
gl1��s:te�r.� ���is����l :fl'f���::'tf�;Sd 
Circular Saw Attachments, Hand Plan­
ers, etc. Send for Catalogue of outfits 
for Amateurs or Artisans . 

WM. L. CHASE & CO., 
95 & 97 Libertv St., N ew York. 

TURBINE WATER WHEELS.-A RE· 
POR'!' of the official Tests of Turbine Water Wheels 
made during the Centennial Exhibition of 1876. With 
thirtlj-one illustrations. Embracing Drawings and De .. 
��fr��:nf: ��I��8aI�;uJei:,��ilg,rg 1'hc.:' ;g��r i�� 
revolutions 01. each wheel . Engravings and descriptions 
showing the Construction of the wheels that exhibited 
t�: �i'i:1tlt�r��fl���y

�e-i:,!'if :C�.:1�nfe���.
N'b,::r: �� 

each ,jcest . Diameter of wheel. Fraction of gate. 
:g��g�!��1c.:�e��.

p���3 · o�e;g������s fe���l*��'a 
on weir, in feet. Flow over weir . Head on weir due to 
��a���ien��r::;fi�:rr 

b�f :��h 
w.:t�el�S��og�����n��i� 

other valuable and Interesting particulars. Contained 
in SCIENTIFIC AMERICAN SUPPLEMENTS Nos. 59 and 61 . 
10 cts. each. To be had at this office and of all news­
dealers. 

CA VEATS, COPYRIGHTS, TRADE 
MARKS, ETC. 

Jlfessrs. MUnn & Co., in connection with the pnblica' 
tion of the SCIENTIFIO AMERICAN, continue to examine 
Improvements, and to act as Solicitors of Patents for 
Inventors. 

In this line of business they have had OVER THIRTY 
YEARS' EXPERIENCE, and now have unequaled facilities 
for the preparation of Patent Drawings, Specifications, 
and tbe Prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Trade Mark Regnlations, Copyrights for Books, Labels, 
Reissues, Assignments, and Reports on Infringements 
of Patents. All business intrusted to them is done 
with special care and promptness, on very moderate 
terms. 

We send free of charge, on application, a pamphlet 
containing further information about Patellts and how 
to procnre them; directions concerning Trade Marks, 
Copyrights, Designs, Patents, Appeals, Reissues, In· 
fringements, Assignments, Rejected Cases, ilints on 
the Sale of Patents, etc. 

Fore,un Patents.-We also send, free Of charge, a 
Synopsis of Foreign Patent Laws, showing the cost and 
method of secnring patents in all tbe principal coun· 
tries of the world. American inventors should bear in 
mind that, as a general rule, any invention that is valu· 
able to the patentee in this country is worth equally as 
mnch in England and some other foreign conntries. 
Five patents-embracing Canadian, English, German, 
French, and Belgian-wiIl secure to an inventor the ex· 
clusive monopoly to his discovery among abont ONE 
HUNDRED AND FIFTY MILLIONS of the most intelligent 
people in the world. The facilities of bnsiness and 
sleam commnnication are such that patents can be ob· 
t.lined abroad by onr citizens almost as easily as at 
home. The expense to apply for an English patent is 
$75; Germ an, $100 ; French, $100; Belg1an, $100; Cana· 
dian, $50. Addrese 

GUILD & GARRISON, 
34 t o  4 4  Fi rst S t . ,  

Williamsburgh, N .  Y., 
Manufacturers of 

STEAM PUMPS 
for all purposes. 

A
"�C:l�

l��nr�,:s
s
' 

Air COmPl"eSSors. 

THE BIGELOW 
Steam Engine. 

BOTH PORTABLE AND STATIONARY. 

L I V E  D E E R  W A N T E D . 
A number of live deer wanted by a gentleman starting 

a park. Address. giving price, age, and sex, M. N. H . ,  
P. O. Box 773, N .  Y .  City. -

R OCK D R I LLI NG M ACH I N ES 
A N D 

AIR CO M P RESSO RS, ' 
MANUFACTURED BY BURLEICHRoCKORILL C O .  
SEND'rOR PAMPHLET. FITCH B URG MASS. 

M AC H I N I STS' TOO LS.  
NEW AND IMPROVED PATTERNS. 

Send for new iilustrated catalogue. 

s:f:Jf�r���;'li.��tcffcur!r��j;Ji�: frs�!·ket. Lathes ,  Planers , Drills, &0. 
H B B I C E LOW R. CO NEW HAVEN M A N U F A C'I'URING C O  • •  

• • g.. , .N e,v Haven, Conn. 

MiII Ston:;�nHdaC;;ncMi"�. Steel Castings, 
We m,,;ke Burr ¥ills!oueSJ.,Portable Mills, Smut Ma- From � to. 10,000 lbs. weight, true to pattern. An invaln­

chInes, I ackera, MIll PIcks, w ater Wheels, Pulleys, and able substItute for forgmgs, or for malleable iron cast-
ga1:r,,':.ie�peCiaIlY adapted to Flour Mill s .  Send for i'i-fgeW.1ui�n6H¥�il-\crN�rlL �l�%l�G 'ii2'Jl¥f;'A��d 

J. T. NOYE & SON, Buffalo, N. Y. :\\lVELINA STltEET, PHILADELPHIA, l'A. 
' 

---------------�--���-----------�-===�==�� 

" OFFICE OF DICKINSON Bnos .• RIDGEWAY, ELK Co.; PA.,  May 28th, 1877. 
, t  Messr�. EMERSON, SMITH & Co. GENTS : We have been through four winters in frozen hemlock, cutting 20,000 feet 

of lumber per day with your Patent Planer Saw, averaging 75�OOO feet with each set of 40 bits." 

I!]l'" Mill Men Bnd Sawyers, send lour fnll address� plainly written, on a postal car(iJ for Emer­
son's Hand Hook of Saws, free, to El.tlERSON, 811I.lTH & CO., Beaver }I'alls, Ya. Please 
name size and style of saw used. 

Send lor 

AND I l l ustrated 

Wheels 
C i rcu lar, 

"Weissport, 

Guaranteed. PA. 

ON THE PROGHESS OF AERONAUTICS. 
An essay read before the Aeronautical Society of Great 
Britain. By Frederick W .  Brearey, Secretary of the As­
SOCiation., A useful and interesting paper. Containing 
brief accounts of the most recent trials of balloons hav­
Ing mechanical propelling attachments. The required 
di.mensions and best forms for balloons with propelling 
machinery. Calculations of the power exerted by birds 
in travellmg through the air, and their methods of ac' 
tlon. Calculations of the mechanical reqnisites for sue-
gr:���l �e��� n�fit'}.'i��n 

a�rl��c����n�\'��(;c�igs�;e� 
fi���¥�r�h��:,�b;ft�l!,r;.

tiS�::;;g�'i'i.i t�!.'i��rf:� 
Sf;��t;�rf���:�t�� ��;::!ir! ,:�� �����s�t���ri�! ton and dimensions of Moys'· steam Aerial Locomotive, 
with an account of its practical trial at the Crystal Palace 
Description of Moys' remarkable self liftin� steam en-
r�y:?t:�g �g�aS?�i��e 

d��:�s'lg:s�r 
a�������\�Zf

Or�� 
lifting fans, etc . Contained in SCIENTI1HC AMERICAN 
SUPPI,>;M];NT No . 50. Price 10 cents. To be had at this 
office and of News Dealers. 

o 
j Hand and Foot Power SGroll �aws 

JENNINGS' DESIGNS. Tools of all 
kin d s .  Screw., BraGe, Hinges, &c. Send 
stamp for Illustrated Cataloque. 'l'he 
Trade 8upplied. Mention tbis paper. 

Jennings & Co.,  75 Fulton St., N. ¥. 
Saw Blades, lOc. per dozen. Free by mail. 

CONCRETE AS A BUILDING MATERIAL.-A 
lectnre delivered before the Royal Institue of Ar· 

chitects, London, by A. Payne, with discussion of the 
subject by prominent architects . This lecture and 
the extended iliscussions of the snbject are contained 
in Su />PLEMENT Nos. 26 and 34. Price, 10 ' cents 
each. They present a large amount of valnable infor· 
mation, npon Concrete bUllding, In concise form. 

PERFECT 
NEWSPAPER FILE 

The Koch Patent FHe, for preserving newspapers 
magazines, and pamphlets, has been recently improved 
and price reduced. Subscribers to thw SCIENTIFIC AM­
ERICAN and SCIENTIFIC AMERICAN SUPPLEME�T can be 
��J'�i';,� f8ii:h�ig:; Prifie���1��ld n:.tN,,::F ��·:gJ�t1�� 
.. SCIENTIFIC AMERICAN," in gilt. Necessary for 
every one who wishes to preserve the paper. 

Address 

HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 
f. B. F.wILIJ, V. Pms't. 1. 1 . .l1LEJ, PIa'!. 

I. 11, PIEl!.CB. S&l:'J. 
FOR SALE, AT GREAT BARGAINS, 
One 18x36 Todd & Rafferty Engine. with 14 ft. band 
wheel, 26 in. face ; buil� in sections ; weight, 14,000 lbs. ; 8 in. hammered iron shaft, 10 ft. long ; .Judson govern0r 
'g��R;�tinill��eil�l�n���it� a�g:il,��'h�Ui����o����i-': 
and all complete. Also, one 10x24 j ane 8x20 ; one 7x16 ; 
one 6x16 ; and one 5x12, all new and first-class. Address 
J. C. TODD, 10 Barclay Street, New York, or at Works, 
Paterson, N. J. 

LOCOMOTIVE ENGINEERING. -THE 
most recent and best examples of Locomotive Construc­
tion, with scale drawings, tables of prinCipal dimen­
sions, general description ... etc" are_given In the SOIEN­
TIlJ'IC AMERICAN SUrPL",MENT. The following 
may be had at this Office, or ordered throngh any News­
dealer. Sent by mall prepaid. Please order by the 
numbers here given. 
D;;:l:'fI. f�c'ir':,�vetog�m��[ve��n\\?i�h �b,:���r:al�::� 
Dimensions. Particulars and three Engravings. Supple­
ment No. 23. 10 cents. 

Locomotives at the Oentennial. A series of Eighteen 
Outline Illustrations, showing the PrinCipal Locomotive/3 
exhibited at the Centennial, with their measures, and a 
�t�!::.e�t W���§�l �fi�:�t�?ns of each locomotive. Sup-

v:fo��it:������ee;:L
s�a1�,�at��feigl�����I;�t 

I:lullplement No, 3S. 10 cents. 
Narrow Gwuqe Swediish Locomotive, with one page Of 

e��%�fZve.,�nK�e���re�l
inc�ll���ay at Crewe, Eng. 

T�c=�'1!;s��P:fu=� �fi.[J�aC;:¥iauway, with 
table of dimensions. Three engravings. Supplement 
No. 27. 10 cents. The same number contains report 
of valuable information given before the Master 
Mechanics' ASSOCiation, concernIng Locomotives and 
Locomotive improvements. 

Na1row Gauge LocomoUves, Indian State Railways, en­
graving and dimensions. Supplement No. �3. 10 cents. 

New Railway Locomotive Crane, by Black. Hawthorne & 
Co. Four engravings to scale, dimensions, etc. Supple­
ment No. a4. 10 cents. 

New Road Locomotive, by Marshall Sons & Co . General 
deSCription and one engraving. Snpplement No. a6. 
10 cents. 

Express Passenger Locmnotives, Great Western Railway. 
With five engravings, and tables of all the principal dI-
mL���c;::giiv�'?orl'1:�"p�le,];,?..�fl:';d on Russian 
Railways. With description and five illustrations. Sup­

[JULY 28, 1877. 
THE T ANITE CO. 

STROUDSBURG, FA. ' 
E M E R Y W H E E LS A N D  C R I N D E RS. 

,GEO. PLACE, 121 Chambers St., New York Agent. 

$ 3 Prle�l�Jt�v�loper.B�,��J 
��tF��' �&� :s ��e�W��� 

save money. �xcellent spare hour amuse .. 
ment for old or young. Or lt can be made 
money making business anywhere. Send I��!y��y. 3c. stamps for large catalogue to � KELSE ¥ & CO., Manufactnrers, 

Meriden, Conn . 

FIFTY SYRUP RECIPES; FOR HOUSE-
HOLD purposes, Mineral Waters, etc., to wit : Simple 
Syrup, (2) Lemon Syrnp, Mulberry Syrup, Vanilla Syrup, 
Vanilla Cream Syrup, (2) Cream Syrup, Ginger Syrap, 
Orange Syrup, (2) Pineapple Syrup, Nectar Syrup, Sher­
bet Syrup, Grape Syrup, Banana Syrup, (2) Coffee Syrup, 
Wild Cherry Syrup, Wintergreen Syrup, (2) Sarsaparilla 
Syrnp. Maple I:>yrup, (2) Chocolate Syrup, Coffee Cream 
Syrup, Ambrosia Syrup, Hock and Claret Syrup, Sol­
ferino &rup, Capsicum Syrup, Cherry Syrup. Strawberry 
Syrup, 2) Raspberry Syrup, Peach Syrup, Blackberry 
Syrup, rgeat tlyrnp, CataWba Syrup, Mi1k Punch Syrup, 
Champ�ne Syrup, Sherry Cobbler Syrup, Excelsior 
�:ld�nb:l;;CJS:lup'p

'o���nt
F�rw��' :;::it>�O�i�::�� 

SYJ::r�gn!�tfo�Ot'g:k�l�l"Wo�!,:°t�YGEO. LEIS. With 
recipes for the production of preparations that serve as 
pleasing perfumes, deodOrizers, and cosmetic lotions. 
All the above are contained in SCIENrIFIC AMERICAN 
SUPPLEMENT No. 7'7'. Price 10 cents. To be had at this 
office and of all newsdealers. 

Paints, Roofing. Steam Pipe aud' Boiler Cov­
ering'S, �tea)n Packing, Sheatkjrngs, Pire ACid, and 
Waterprooj CoaPVngs, Cements, etc. Send for Sample.;>Il­
lustrated Cataiogues, Price Lists, etc . 
S,. MAIDEN LANE, NEW YORK. 

DROP FORGINGS and 
TH��U�:tf BW&�IJ���RY, 

Danbury, Conn. 

DAMPER B E S T AND LEVERS 
REGULATORS GAUGE COCKS. 

MURRILL & KEIZER, 44 HOLLIDAY ST., BALTIMORE 
THE · 

J titutifit �lUtritau. 
The II10st Popnlar Sdentific Paper In the World. 

THIRTY-SECOND YEAR. 

Only $3.20 a Year, including Postage. Weekly. 
a2 Numbers a Year. 

This widely circulated and splendidly illustrated 
paper is published weekly. Every nUIjlber contains six­
teen pages of useful information, and a large number of 
original engraVIngs of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in MechaniCS, Manufactures, 
Chemistry, Electricitv. Telegraphy, Photography, Archi­
tecture, Agriculture, Horticulture, Natural History, etc. 

All Classes of Readers find in THE SCIENTIFIC 
AMERICAN a popular resume of the best scientific in­
formation of tbe day ; and it is tbe aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intellIgent mind, 
this journal affords a constant supply of instrnctlve 
reading. It is promotive of knowledge and progress In 
every community where it circulates. 

. 

Terms of Subscription.-One copy of THE SCIEN­
TIFIC AMERICAN will be sent for one year-52 numbers­
postage prepaid, to any subscriber in th e United States 
or Canada, on receipt of three dollars and twenty 
cents by tbe pnblishers ; six months, $1.60 ; tbree 
months, $1.00. 

Clubs.-One extra copy of THE SCIENTIFIC AMERI­
OAN will be supplied gratis for every club oj jime subscribers 
at $3.20 each ; additional copies at same proportionate 
rate. Postage prepaid. 

One copy of THE SCIENTIFIC AMERICAN and one copy 
of THE SCIENTIFIC AMERICAN SUPPLEMENT will be sent 
for one year, postage prepaid, to any Bubscriber in tho 
United States or Canada, on receipt of seven dollars by 
the publlsbers . 
, Tbe safest way to remit is by Postal Order, Draft, or 

Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender's risk. Address all letters, 
and make all orders, drafts, etc . ,  payable to 

M U N N  Ik. CO. ,  
3 7  P a r k  R ow, N ew York. 

NOTICE TO FOREIGN SlJBSCRIBERS. 
The new Postal Union now offers special facilities for 

the regular and speedy transmission of the SCIENTIFIC 
AMERICAN direct from the office of publication in New 
York to subscribers in foreign countries. The subjoined 
table exblbits the yearly subscription prices of the 
SCIENTIFIC AMERICAN and SUPPLEMENT in the principal 
foreign currencies, payable in advance : 

The prices are 
for one year's 
subscri ption, in­
cluding the post­

FOR 
SCIENTIFIC 
AMERICAN. 

FOR 
SUPPLE­

MENT. 

SCIENTIFIC 
AMERICAN 
AND Sup­
PLEMENT. age. ------ 1----- --- 1----

Austria . . . . . . . . . . .  . S. FI . . . . . .  9 
Francs . . . .  20 
Kro . . . . . .  15 

Belginm . . . . . . . . . .  . 
Denmark . . . . . . . . .  . 
France . . . . . . . . . . .  . ]"'Irancs . . . .  20 

R. M . . . . . .  16 
Shilllnj7s .16 

German Empire . .  
Great Britain . . . .  . 
Holland . . . . . . . . . . .  . H. !<' . . . . . .  9 

Francs . . . . 20 
Kro . . . . . .  15 
ROub . . . . . . 5 
Kro .. . . . .  15 

Italy . . . . . . . . . . . . .  . .  
Norway . . . . . . . . . . .  . 
Russia . . . . . . . . . . . .  . 
Sweden . . .. . . . . . .  . 
Switzerl(tnq. . . . . . .  . Francs . . . . 20 

. . . . . . . .  13 

. .  , . . . .  30 

. . . . . . . .  23 

. . . . . . . . 30 

. . . . . . .  25 

. . . . . . . .  24 

. .  . . . . . .  14 

. .  . . . . .  :30 . .  . . . . . .  23 
• . . . . . . .  8 
: . . . . . . .  23 
. . . :  . . . .  30 

. .  . . . . . . . . .  20 

. . . . . . . . . .  ,46 

. . . . . . . . . . .  35 

. .  . . . . . . . .  46 

. .  . . . . . . . . .  31 

. . . . . . . . . . .  36 

. . . . . . . . . . .  21 

. . . . . . . . . .  , 46 

. .  . . . . . . . . .  35 

. . . . . . . . . . .  11 

. .  . . . . . . . . .  35 

. . . . . . . . . .  ,46 

The best way to remit is by Postal Ort1er. Make the 
order payable to MUNN & CO .. New York, United States, 
and forward the order to us with the name of the sender 
and the address to which the paper is to he mailed. 

MUNN & CO., 
Publishers SCIENrIFIC AMERICAN, 

New York. 
MUNN & CO., 3'1 Park Row, New York city, 

Solicitors of Patents, and Yublishers of the SOlENTIFIO 
AMERICAN. 

MUNN & CO., plement No. 63. 10 cents. 
6'team Trolly or Chwir.-Used on Oude Railway. 

engravings. Supplement No. 63. 10 cents. 
THE .. Scientific Amencan" 1S printed with CHAS. 
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