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A BOOKBINDER'S SEWING MACHINE.

The Singer Manufacturing Company have recently adap
ted the principle of their sewing machine to the stitching
of books and pamphlets; and we publish herewith an en
graving of the book-sewing machine, in which all the parts
are ropresented with such clearness that little explanation
in necessary. The shects of printed paper are first folded
and then passed into the machine in suocession. The attach-
ment for effecting this is shown in our illustration; and it
stitches the sheets, feeds them forward, cuts the thread,
and conducts the sheets along downwardly inclined guides,
#0 that they fall between two rolls, whick fold and smooth
them. The ma.
chine is capable of
stitching sheets of
sny size or thick-
noss ; and how
over thickly the
sheets may be
folded, the rollers
will give thoem
the proper press
ure, being united
by an elastic con-
nection which al-
Jlows all thick-
nosses  to  pass
through under
their pressure.

The machine
stitches the sheots
with great rapidi.
ty; and as each
sheet 1s stitched
separately, tho
binder can get the
sheets ready for
binding as fast as
they come from
the printer, the
sheets being . fter-
wards collated for
insertion in the
covers, Much time
is saved by this
method, as every
one fawiliar with
bookbinding will
whknowledge; and
the separate
threads to the
sheets insure elas-
ticity to the back,
which allows the
book to open easi-
ly, and so contri-
butes in an impor-
tant degree to the
durability of the
binding.

——
New Pavement,

A new kind of
pavement has re.
cently been laid in
Newgate street,
London; it has not
been used for any
rond way previous-
ly. About 300 su-
perficial yards
have been laid
down at the west
end of Newgate
street, The follow-
Ing is the engi-
neer's report on
the material : ** That the asphalt is stated to be composed of
85 per cent of fine ground granite and 15 per cont bitumaon;
that it is & material free from slipperiness and not affected
It is laid in & heated, somi-fluid condi
upon a foundation of Portland co

by the atmosphere,
tlon, two inches thick
ment concrete nine inches thick.”
et E >y
Construction of Petroleum Tunkw,

ﬁlnrugl- tanks, whether built by priviato voterprise or
constructed in the interests of the pipe lines, aro nocossnrily
They must needs be of gome such material in or
der to resist tne pressure of enormous quantitios of fluid in
tonded to be stored within them, Their contents vary all
the way from 8,000 or9,000 to 25,000 barrels of 42 gallons
euch, These tanks wre constructed of heavy lron, riveted

of iron.

wgether and made flaid tight in the usual boiler fashion,
The first step, after the bed has been made by carefully
compacting and leveling the ground on which the tank will
rest, is to lay out the sheets which are to constitute the bot
tom on wooden horses properly arranged io the bed. These
bottoms are then riveted together until a vast iron disk of
the required dinmeteris produced : the diameter in the case
of u 20,000 barrel tank, for Instance, being about 80 feot,
It is calculated in a rongh way that the bottom of the tank,
with the first ring of siding attached, is chargeable with
half the cost of the whole tank. This first ring is attached
to the bottom by means of & pumber of L-shaped pieces, to

THE SINGER BOOK-SEWING MACHINE,

which these parts nre respootively riveted, The remaining
rings are attnchied or bullt up in the usual bollor fashion,
At the propor time the wooden bases are withdrawn ; and by
muans of Juok scrows or some similar device, the tank is let
down upon its earthen bod, The roof is either of iron orof
wood, Iron roofs are somoetimes constructed of something
akin to ordinary roofing metal, properly supported by a
framo within, if the tank bo small; but if it be large, the
roof In genernlly constructed of heavier sheets, rivoted to-
gothor, The vast majority of tanks have woodon roofs,
Outof 86 oxamined recontly, only 18 had Iron tops, Wooden
roofs are generally tarred and graveled.  Sometimes, in-
stead of being flush with the top of the tank, they are set
gomo inches below it, forming a water top intended to hold
Sometimes they are covered with earth, in which

wator,

vagrant grass soeds taking root,the roof presenting somewhat
the appearance of turf. Theseare the earth tops

Every roof has a manhole, generally upon the principle
of an ordinary house scuttle, It affords access to the inte-
rior of the tank for cleansing and other purposes. There
is a supply pipe which runs up the side of the tank and en.
ters at the top, near the manhole. About an inch or so
above the bottom, one or more drawing-off pipes are insert-
ed. Access tothe roof is secured by & wooden ladder or
steps; these aro generally permanent attachments. Across
the roof, be it of wood or iron, s slatted or cleated wooden
walk is provided, so that the roof may not be injured by
being trodden up-
on. Sometimes, If
tanks are near to-
gether, their roofs
are connected by
wooden bridges or
plank ways, that
easy access may be
had toall. Some-
times the base of
tank is earthed up
for three or four
feet with sloping
banks of gravel.

Sometimes &
trench two feet in
depth isdug aboat
the base, with an
opening towards
the downwards
slope of land.
When the tank is
completed, it is
subjected toan hy-
draalic test; water
to its full capacity
is pumped in; and
if the tank bears
this strain with-
out eitherbursting
or leaking, it will
of course with.-
stand the pressure
of an equal quan.
tity of oil. Ocea
sionally the water
pressure proves
too strong, parti.
cularly if the iron
has not been of a
good quality, The
tank, now comple-
ted, receives its
contents through
the supply pipe
the oil coming
through, it may
be, miles of piping,
either direct from
the wells or from
other tanks or
from barges laden
with the oil in
bulk. In this way
the oil-producing
country is thread-
od with countless
miles of piping,
sometimes above
ground, sometimes
on or beneath its
surface, and some-
times in the beds
of rivers.

Some tanks are
on the tops, othors on the sides or In the hearts of moun-
tains, others at their base. Somotimes they cluster to-
gethor in particular localities by the dozen. Frequent-
ly we find knots of tanks, only from five to ten feet
apart : honco all morally cortain of destruction by the fire
that selzes upon any one of them, On the other hand, where
wisor foresight has provailed—as on the Anchor Farm,
Chestnut HilLopposite Parker's—It is made obligatory upon
tank ownors to build at loast 200 feot apart. Thero are
twolve tanks upon the sammit of this hill. At Mount
Nebo, just south of Parker, thero are ten tanks soparated
by distances varying from 100 to 150 foot; while at Montrose
thero aro ten now tanks being bullt on the river bank, sopara-

ted from cach other by only fifty to seventy-five feet.— W,
S. Newall,
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PROFESSOR HUXLEY'S LECTURES IN AMERICA.
Daring Professor Huxley’s recent brief sojourn in America,
he delivered three lectures (the only scientific discourses given
.I;‘{ him in this country) on ““The Theory of Evolution.”

oy were spoken at Chickering Hall in this ecity, on the
evenings of September 18, 20, and 29, before large and sp-
preciative audiences,

There was ashade of disappointment visible on the faces of
not a few of Professor Huxley's hearers as they left the hall at
the close of his first lecture. It had not been at all what they
had come to hear. The absurd reports which certain of the
daily newspapers had circulated with regard to Professor
Huxley's attitude toward religion had led many to anticipate
something startling.  As the ““arch enemy of Christianity,”
he could not do otherwise than run a-muck with Genesis,
and say things very offensive to the orthodox. So, when the
speaker finished his calm, straightforward, logical, and per-
fectly reasonable review of the three conflicting theories of
the origin of animal forms, a discourse in which there had
been no exciting language and no effort to say smart things,
they were disappointed,and inclinedto blame him fornot being
the sort of man they had come to see, Others, unable through
lack of a knowledge of the subject in hand to appreciate the
masterly manner in which Professor Huxley clove to the
heart of the matter, and quietly took possession of the much
contested field, missed the real point of the lecture, and came
away half persuaded that somehow they had been imposed
upon. Anybody, they complained, could have said the same,
and more than one popular speaker known to the American
platform could have ssid it more eloquently. Still another
class, and that, we fear, not a small one, shared the disap-
pointment, namely, those who had but a vague idea of the
scope and purport of geological evidence, and no idea at all
of the enormous mass of facts bearing directly or indirectly
on the theory of evolution, who yet expected to be told, in
course of an hour, precisely how everything came about.
Judging from remarks we overheard among the retiring au-
dience, more than one of this class must have come away
feeling that the lecture had been altogether different from
what it ought to have been.

To those, however,who understood the situation of affairs,
and were prepared to appreciate the beauty and succass of
the method which Professor Huxley chose for clearing the
way for an unobstructed view of the evidence bearing on the
problems of evolution, to beset forth in succeeding lectures,

2ss | the first evening’s discourse was as satisfactory as an intro-
2% | ductory lecture well could be. Particularly happy was the

cornering of the Biblical theory of creation in ** Paradise
Lost." There the creation of living things is described pre-
cisely as all men read it in Genesis before geological revela-
tions compelled theologians to vary their interpretation of
of the Seriptures, as occasion might require. The ntter in-
consistency of the “ Miltonic hypothesis,” tested by the geo-
logical record, both as regards the manner and the order of
the origination of plants and animals, was shown most
conclusively; but the lecturer declined to commit himself in
any way by calling that view of creation the Biblical view,
It was true that Milton's account of the six days of creation
was considered to be in perfect accordance with Genesis, by
all Biblical scholars of his day, and for nearly two centuries
thereafter. It was true that that interpretation had most
likely been taught as seriptural, in childhood, to everyone
of hishearers, But Professor Huxley would not for a mo-
ment venture to say that it could properly be called the Bib-
lical doctrine. *

In the first place, it was not his business to say what the
Hebrew text contained, or what it did not, and in the second
place, were he to say that this was the Biblioal hypothesis, he
would be met by the authority of many eminent divines, to
say nothing of men of Science, who in recont times have de-
nied that this doctrine is to be found in Genesis at all. Bach
finds in the Biblical record just what he requires to make it
harmonize with his particular scheme of goology : day may
mean tweonty-four hours, or & period as long as convenience
requires; the creation of a species may be direct and im-
mediate, or, according to the same record, the species may
have been evolved from simpler rudiments by natural pro-
cesses, lasting millions of years. When the accrodited inter-
proters of Seripture could come to any agreoment with re-
gard to what the Biblical account really meant, it would be
time enough to compare Genesis with geology : meantime
*“a porson who i not a Hebrew scholar can only stand by
and admire the marvelous flexibility of a language which
admits of such diverse interpretations.” The applause
which followed this remsrk was evidence enough that the
majority of the audience were In sympathy with the speak-
or.

The second lecture was devoted to the consideration of
two lines of geological evidence, the first including such
facts as are neutral, which neither help evolution nor are
inconsistent with it; and the second, those faots which give
strong probability to the theory but do not prove it. A
third line of evidence—that which, being as complete as any
we can hope to obtain on such n subject, and entirely in
favor of evolution, may fairly be called demonstrative of
evolution—was reserved for the third and lust lecture.

Historieally important among noutral facts are those which
led Cuvier to pronounes against the theory of evolution as
propsunded by Lamarck. The French expedition to Egypt
had brought from that country the mummied remains of
many animals, oammals, birds, and reptiles, Cavier argued
that, if evolutien were true, the Egyptian remains, which
ware cortalnly throe or four thousand yoars old, ought to be
moasurably unlike the birds, erocodiles, and so on, now in.
habiting the valley of the Nile, He found on close examina.

tion that threo or four thousand yoars had brought no lm-
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portant change to the animal forms of that region, and ae.
cepted the evidence as conclusive against the dootrine of
Lamarck. The progress of research since Cuvier's time has
furnished far stronger cases than those which he drow from
the mummified bodies of Egyptian animals, As we work
our way through the geological record, we find at every age,
even the remotest,animal forms scarcely distingaishable from
those which now exist. We also find great groups of ani.
mals, like the reptiles of the mesozoic period, abounding in
vast numbers in strata representing periods of immense du.
ration, yet presenting no important modification from first
to last. Facts like these are often cited as fatal to the theory
of evolution; but they are not at all in conflict with an intelli.
gent view of that theory, though they are “fatal to any
form of the doctrine of evolution which supposes an intrinsie
necessity,on the part of animal forms which once come into
existence, to undergo modification; and they are still more
distinctly opposed to any view which should lead to the be-
lief that modification in the different types of animal and
vegetable life goes on equally and evenly.” There isa mani-
fest tendency on the part of living forms to vary; but
whether such variations persist and accumulate, or die out
sooner or later, depends altogether upon surrounding condi-
ditions. The persistence of old forms simply shows that
they are better fitted for the conditions under which they
flourish than any modifications ef those forms have been; and
that, since their origin, the earth has not failed to furnish
somewhere just such conditions. Facts of such a character,
and they are numerous, furnish no objection to evolution,
nor any support to it; they are simply neuatral, though per-
fectly capable of being interpreted in consistency with it.

Of like nature are the numerous facts showing the appar-
ently sudden origin of forms, like the permian lizards,
with no trace of antecedent forms. Such facts would be
fatal to the evolutionary theory, if the geological record as
it stands were complete. But the exceeding incompleteness
of the record is a necessary condition from the manner of
its formation; and besides, there is abundant evidence of
enormous gaps. A striking illustration was furnished by
the Brontozoum tracks in the sandswnpes of Connecticut—
the only vestiges thus far discovered, or likely to be dis-
covered, of the numerous and varied order of (probably)
reptilian life which for a long period inhabited the shores
of the ancient sea which existed there. That we haveeven
so much as a footprint to hint of that mysterious horizon of
life depends on the purely accidental circumstance that the
sand, since hardened into rock, was accumulating under
conditions which allowed the tracks to be preserved.

Much more interesting, on the whole, was the evidence
in favor of evolution derived from transitional forms, or,
more correvtly, forms standing between groups now distines,
and partaking of the characteristics of each. For the most
part,the evidence of this sort was drawn from recent discov-
eries tending to fill up one of the largest gsps in existing
animate nature, that between reptiles and birds, and hint-
ing how the evolution of birds from reptiles may have ta-
ken place. The evidence embraced an array of facts, of a
fresh and intensely interesting character, relating to the
archeopteryx, n feathered animal, bird-like in most respects,
but having clawed wings and & reptilian vertebral column,
prolonged into a long slender tail fringed with feathers: to
Hesperornis regalis, ngrebe-like bird six feet bigh, with a
long jaw thickly set with teeth; to ickthyornis dispar, a
still more reptilian bird, with teeth in distinct sockets; and
to the bird-like modifications of dinosaurian reptiles, culmi-
nating in the compuognathus longipes, a type, possibly,of the
reptilian bipeds which made the mysterious tracks found in
Connecticut and in similar strata in England.

The third and final lecture was begun by pointing out an
element of weakness in the evidence presented in the pre-
ceding lecture. It was true the mesozoic rocks furnished
fossil forms so completely bridging over the gaps between
reptiles and birds that it would be very hard to say where
the reptile ends and the bird begins. It was true that evi-
dence of that sort is far weightier than that upon which
men undertake to say they believe many important proposi-
tions. But it could not be considered demonstrative evi:
dence, forthe reason that the intermedinte forms were found
in contomporancous deposits, whereas the requirements of
demonstration demand that the gradations between one
group of animals and another should appear in such order
as they must have followed if they had constituted & sue-
cession of stages, in time, of the development of the form at
which they ultimately arrive. Such demonstrative evidonco
bas been obtained in late yoars in considerable and continu-
ally increasing quantity. Indeed it is somewhat surprising
how large is the quantity of that evidence and how satisfac:
tory is its nature, when we consider the oxacting character
of the condition of its preservation and discovery. As an
illustration of that kind of e;wm. the ‘:lheoml:- with

rdto the of the horse were choson as wpecial-
mppmprlnmm attention of & popular audience, The
rendors of the SCIENTIFIO AMERIOAN are alroady familiar
with the geologleal evidenceon thix polnt, ax set forth in
the article entitled * The Genesls of tho Horwe,” in No. 16,
volume XXX. The long and admirably sustained argument
of Professor Huxley will be found in a full report of the
threo lecturos in the currentissuos of the BOOENTIFIC AMERL
CAN BUFFLEMENT,

Having traced at great length the evolution of the horse
from the four-toed horse-like creature of the cocens poriod,
and showed that the history of the horse, as recorded in
tortinry strata, ls procisely that which conld hﬂlmm

are

dicted from n knowledge of the principles of e \
lecturer said : ““If that is not sclentific proof, theu tl
no Inductive conolusions which ean be sald to be
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* And the doctrine of ovolution at the present time rests upon

‘a8 socure & foundation as

1 the Copernican of the mo-
tions of the bodies.” o
' hm. the speaker took the precaution to observe that
his purposoe had not been to enable thoso who had not made
s stady of theso subjects to leave the room in a condition
qualified to decide upon the validity or the invalidity of the
hypothesis of evolution, but to put before them the prinei.
ples by which all such hypotheses must bo judged, and to
make apparent the nature of the evidence and the sort of
which is to be expected and may be obtained from
it: and he should consider that he had done his hearers the
greatest sorvice it was in his power to do, if he had con-
vinced them that the question under discussion was not one
to be doalt with by rhetorical flourishes or by loose and su-
perficial talk, but one that requires the keenest attention of
the trained intellect and the patience of the most accurate

—— N —
A SERMON PREACHED BY THE MICROSCOPE.

The mineral polishing powder lately brought into use
under the name of electro.silicon consists, as shown by the
microscope, entirely of silicious or flint shellsof the diato-
mace, species epidisous, each shell being o flat disk. We
recently measured their dinmeters and found them to aver-
age y3'sy inch,while the thickness was ;!5 5 inch. There-
fore, when piled up like coin (and in this way they appear
in the mineral), 8,000 of these are one inch thick; whilea
square inch can contain more than 2000x2000, or over
4,000,000,such disks; and the number present in every cubic
inch is thus more than 8000x4,000,000,0r over 32,000,000,000.
‘When we consider that the thickness of the depositin Nevada,
where this mineral is found,is reckoned in hundreds of feet,
and the length by hundreds of miles, we can only be struck
by the immensity of the organic creative power with which
the atoms of matter are endowed, a power which forms these
atom-like objects, in regular shape and in numbers to be
counted,not by millions of millions, but by countless myriads.
Not this alone: but this power also ornaments most of the
species in the most tasteful and intricate manner: an ornpa-
mentation which is revealed only by the most powerful mi-
croscope.

‘When we were once visiting the cathedral of Strasbourg,

Germany, an architect in our company made the remark
that the artisans who cut the ornamental stones had ex-
pended just as much care in giving the utmost finish to
the highest partsat the top of the spire, where scarcely ever
any one had & chance to admire their admirable workman-
ship, as to every part of the cathedral below, where it is
daily seen*by the worshippers. *‘ But,” said our friend,
““those men labored not so much for their wages as they do
now a days (often trying to cheat in the value of their work
when they have a chance); bat in those good old times, every
urtisan labored for the glory of God; it was a species of re-
ligious enthusiasm which induced them to finish their work
there a8 conscientiously as anywhere else, although it could
only be seen by God."

Considering the discoveries of the exquisite ornamental
finish of those little objects belonging to the hundreds of
species of diatomace®, what is more natural than that the
religious enthusiasm of the medimval church builders is
taking hold of the microscopists of our day, who really are
ennbled to ses what (God wrought thousands of centuries be-
fore it could be seen by any human creature? And these won-
ders have waited through all these ages before the fact
could be appreciated and acknowledged; that the creative
power is infinitely great, even in the infinitely small

—_—— ——eatre— ——  —

WHY IS THE SEA SBALT!

According to Professor Chapman, of Univeraity College,
Toronto, the object of the sulting of sca water 18 to regulate
evaporation (see page 08, current volume), This suggostion
does not soswer the question: why, or by what cause, the
sea bocame 50 salt; but it assumes to tell us wherefore or
for what object the sea is salt, The cause of the saltness
should be answered first; and if, after we have ascertained
this, it is proved that the salting accomplishes a secondary
ultimate purpose, the other question arises. But we believe
that o caroful consideration of the Professor's hypothesis
will quickly expose Its fallncy,

In the first place, thon, the sea is salt ws a simple and
necessury consequence of the fact that it must contain all
the soluble matter which the rains have washod out of the
most oxposed portions of the earth's crust, and which the
rivers have carried, and are still carrying, to the ocean, And
us the rivers do not carry water as pure os that which evap-
orates from the sea, because they all, without any excep-

tion, carry various salts in solution, which ean never be
raised from the ocenn by evaporation, the sea has, in the
course of ages, become moroe nnd more salt; snd tho procoss
Iy still going on.  Buch a nioe rogulation of the amount of
wvaporation us the Professor suggests ls quite unnocessary,
uy It 18 woll known that the regions under the Influence of
the evaporation of our large frosh water Inkes aro not much
different in sgricultural value or sanitary conditions from
those under the influence of salt water evaporation, the sole
conditions for agricultural success being, next to the nature
of the soll, o liberal supply of moisture and solar heat;
while Ina sanitary point of view, & moderate supply of both
s more degirable,

We must, howevoer, glve credit to Professor Chapman for
bis experiments; he proved that the amount of evaporation
of freah water, compared with that of salt water under the
same clreumstances, may diffor largely; so that thoe evapora-
becomes less and less, In proportion as the relative amount

of salt leoreases. But we would give this fact an interpre
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tation different from that of the Professor, In the condi.
tion of things preceding the carboniferous era, when the
rivers had not yet dissolved so much saline matter out of the
oxposed earth's surface, nor the rivers carriod it to tho seas,
the ocean necessarily contained much less salt than at pres.
ont; therefore the amount of evaporation must have been
much larger. This condition of things was not favorable to
nnimal existence but it was to vegetable life; and this may
partly explain the excessively luxuriant vegetable growth
which was the parent of our coal deposits,. When in the
course of ages the ocean became more salt, the evaporation
becamo less; the air was not so continually overcharged with
moisture, and was more favorable to animal life. If the
saltness has since increased continually, and the dryness of
the air has augmented in proportion, we must not be sur-
prised that regions of the earth, once fertile and inhabitable,
have become dry deserts. We know this to be the case with
the lands on which Babylon, and Palmym, and other cities,
were situated, which, as well as the whole of Upper Egypt,
Palestine, ete., were formerly more fertile than they now
are, considering the dryness of their atmosphere, In order
to become convinced of the influence of molsture on vegeta-
tion, one needs only to visit the dry highlands of New Mex-
ico and Colorado, and compare the vegetation there with the
moist southern part of Louisiana. If we take the former in
summer, and the latter in winter, 50 as to have the same
temperature in both, the difference will be obvious and re-
markable,

——t -

THE SPONTANEOUS COMBUSTION OF COAL AT SEA.

An intimation of the fearful aggregate of suffering en-
tailed by frequent losses of ships by fire at sea is given in
the fate of the crew of the San Rafael, intelligence of which
has just been received. The San Rafael, of Liverpool, with
a cargo of coals, was bound for Valparaiso: off Cape Horn
she took fire; her crew escaped in three boats, two of which,
with eleven persons, were picked up by a passing vessel af-
ter a period of dreadful suffering. The third disappeared, to
be heard of no more until a party of seal-hunting natives re-
ported to a missionary cruiser the discovery of the remains
of eight men and one woman on a desert island near the
cape, where they had perished with starvation. The instru-
ments and papers found with them proved them to be the
missing members of the San Rafael's crew. The details of
their terrible fate have been given in the daily newspapers :
the occasion of it, namely, the spontaneous combustion of
coal at sea, its causes, and the means that may be sdopted for
preventing such disasters, are what we wish to call atten.
tion to here.

The frequency of such casualties has given rise to many
enquiries by boards of trade and others, who have quite uni-
formly recommended ventilation as the best means of pre-
vention. But experience shows that the more and better the
ships were ventilated, the more frequent were the fires. On
one occasion, four ships were loaded at Newcastle at the
same time, with the same coal, from the same seam. Three
of the ships, bound for Aden, were thoroughly ventilated:
the fourth, for Bombay, was not ventilated at all. They
were each carrying from 1,500 to 2,000 tuns of coal. The
three ventilated ships were totally lost by spontaneous com-
bustion; the fourth brought her cargo safely to port.

Repented occurrences of this sort could not but shake the
faith of shippers and underwriters in the saving efficacy
of ventilation. A royal commission, made up of men like
Dr. Percy and Professor Abel, was thereupon appointed to
enquire into the matter, and their report, recently laid be-
fore Parlinment, amply demonstrates the impolicy of ventil.
ating cargoes of coal, especially for long voyages across the
tropics; and points out elearly the conditions which lead to
spontaneous combustion. Prominent among theso is the
developmont of heat due to chemlieal action, arising from the
oxidation of substances contained In the coal. The best
known of those are the combinations of iron and sulphur
callod iron pyrites. Moisture in the air facilitates this oxi.
dation, which I8 accompanied by the development of heat,
often intense enough to set the coals on fire. Obviously any
increaso of vontilation serves only to increase the vigor of
the chomiecal action, and too often to ensure the destruction
of the vessol, Another source of danger lies in the capacity
of finely divided or porous carbon for absorbing and con-
densing within Its pores large volumes of oxygen and other
gasos, with an attendant developmentof heat; moreover, the
tondency to oxldation, which carbon and certain of its com.
pounds possess, is favored by the condensation of oxygen
within its pores, whereby the closer contact of the carbon
and oxygon particles is promoted. Hence, the developmont
of heat by absorption and the setting up of oxidation oecur

slmultancounly; and as the heat increasos, oxidation pro
coods moro and more energotically until the carbon is heat
od to the lgniting point, The breaking up of the conl be
fore and during shipment, by rough ussge, favors this pro.

conn,
The rinks of spontancous combustion are largely Inoroased

by the length of the voyage and the bulk of the cargo. For
the most part fires occur in vessols carrying over 500 tuns,
bound for the West Coast of South Amerlea, Ban Francisco,

and Asiatic ports beyond the Mediterranean and Black Soas,
Of such shipments four per cent were lost in 1874 and
though they amounted to only 1,181 out of & total of 31,114
conl shipments to foreign ports, more than five sevonths of
the firos oceurred among them, There wore seventy casunl-
tios of the sort in all, of which only ten occurred In ship-
monts to Buropean ports, The excess of fires by spontan.
oous combustion on long voyages seems all the more atrik.
ing whon we contrast the bulk of the European shipmonts—
over ten and & half million tuns of coal—with the shipment

225

of less than three million tuns to Asis, Africa, and America.
And, as already remarked, the best ventilated vessels suf-
fered most from these disastors.

Properly the conclusions of the commission are averse to
ventilation in the cargoos of conl ships. They also point
out that cortain coals are intrinsically dangerous for ship-
ment on long voysges: also that it is dangerous to ship
pyritic coals wet, and coals much broken up in mining and
transportation.

In the course of the enquiry, a curious and unexpected cir-
cumstance was revealed, showing the far-reaching effects of
socinl changes and improvements. Arthur Helps would
have been charmed with it. No two things would seem to
to bo more remote and independent of each other than the
incroase of schools among the poor and the increase of fires
at sea : yet the latter seoms in & measure directly due to the
former. In this way: The presence of iron pyrites in coal
i one cause of spontaneous combustion in coal cargoes. At
the mines, boys were formerly employed to pick the ** brassy
lumps " out of the coal. The first effect of the Education
Act was to withdraw those boys from the coal chutes and
send them to school. The pyrites were no longer picked
out; and straightway a remarkable increase occurred in the
burning of coal ships at sea!

o

THE YELLOW FEVER EPIDENIC,

Telegraphic reports from Savannah, on the 23d Septem-
ber, state that over two thousand people are stricken with
yellow fever in that city, and eight thousand more are ap-
pealing to the country for relief and for means of preventing
the spread of the infection. The disease has broken out in
Charleston, and it is feared that it will extend its ravages to
other Southern cities. Several cases have already occurred
in Baltimore., There is a widespread feeling of concern lest,
before the sutumn frosts, the malady will gain s foothold in
the more thickly populated cities of the Middle States. The
probabilities and known features of the disease, however,
all tend to remove, in this last respect, the ground for alarm.
Yellow fever is not contagious from person to person, and
its occurrence serves only to mark the presence of its spe-
cial cause, which is generated outside the human body. The
conditions for its existence must be such as are favorable to
the germs which develope after being received into the sys
tem. The germs, however, are capable of being transported
in infected vessels, clothing, and merchandise, and herein
lies the chief danger, Militating againstthisare the rigid quar-
antine regulations which will be enforced, and the fact that
the first frost to which they are subjected instantly destroys
the organisms. On the other hand the disease, even when
imported out of its indigenoas region, is greatly promoted
by auxiliary causes, such as overcrowding, defective drain-
age, filth, and similar negligence in sanitary precautions, It
will be seen, therefore, that the prevention of the epidemic
is even more in the hands of the people individually thanin
those of the authorities; and the importance of every per-
son assuring himself that his immediate surroundings are
in clean and healthy condition is evident.

We have so frequently pointed out the way to avoid §ith
diseases that it is difficult to write aaything other than re-
petition of previous advice. We have before us the latest
and best work on the subject, *“Filth Discases and their
Prevention,” by Dr. John Simon, F.R.C.S., and beyond all
olse the author states that impure water is the “ chief way
by which filth infections get entry into the human body."
Shallow wells in thickly populated regions, he mentions as
especially dangerous; and wells adjacent to privies and other
filth deposits are the chief means by which enteric fever
spreads in such neighborhoods. Old moldy dust heaps, wet
house refuse awaiting removal, the filth of ill Kept streets,
leaky drains, and traps not gas tight and not freely ventilat-
ed, are other prolific causes of disease. The best disposi-
tion of house rofuse, swill included, is to burn it; and car-
bolie acid, chloride of lime, copperas, and other cheap disin-
fectants should be freely employed in privies, cellars,
stables, and outhouses. Filtering bad water Is of little
avail; where there is none other to be had, bolling with a
lump of charcoal in the vessel is a good precaution,

The suffering in Savannsh is augmented through lack of
money to provide for the care of the sick, and there is an
urgont demand for prompt assistance. Subseriptions are be-
ing raised by many orgunized bodies in this and othor North.
orn citios.  Wo trust that the eall will meot o nost generous
response,  Monoy may be transmitted to Hon, W, I, Wick.
ham, Mayor of Now York city, who will forward it to the
Savannah authorities.  We appeal to all who can afford it
to do something for the sufforers, and to do it at once,

— ——eetre—
Wood Freservatives,

According to observations made on a railroad in Germany,
the proportion of renowals was, with oak aleopers (not
troatod) aftor 12 yonrs of service, 7448 por cent; with oak
sloopors, troatod with ehlorido of sine, after 7 yours, 920
per vunt; with oak slespers, lmpregoated with creosote oil,
after 6 years, 0°00 por cont; with pine sleopers, lupregnated
with chloride of sine, after 7 years of service, 4'46 per cent,
The practice of this railroad, since the year 1870, has been
to employ only oak for sleepors, which are lmprognated
oither with chloride of sine or with ereosote oll,

e—
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Mi. O K. Woon wishes us to state that he Intended to
write that Profossor Aley's clock gained 2§ seconds, not 974
noconds, in his lotter on the walght of u body inside & hol-
low sphore, published on page 106 of our current volume.

—e—
A 0oon neld-proof cement in mndo by mixing a concentrated
solution of silicate of noda with powdored gluss, 1o form a
paste.  This s useful for luting joints in vessals oxposed to

acld fumes
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~ CAR TRUCK FRAME DRILLING MACHINE. e
- We illustrate herewith a special tool manufactured by
Messrs. W. B. Bement & Son, of Philadelphia, Pa., for
drilling at one operation the different holes required in car
truck frames. The frame to be drilled is laid upon the ta-
ble shown, and held there in position, the table, with the
frame plate upon it, being then fed up to the drills. This
table can be raised vithor nutomatically or by hand through
the gearing shown, The drills are mounted on an upper
framo, &t the standard distance apart, and aro driven by
from the coned pul-
leys. The drill spindles slide
in the vertical holders, which
locked in any desired position
by the sot scrows at the ends
of the holders. The drill spin-
dles can be adjusted on the
cross frame to different distan-
ces apart so as to suit different
of car frames. The
tool is well designed ; and
where anumber of frames have
to be drilled to one pattern, it
is a very useful one, and capa-
ble of turning out a great deal
of work —Engineering.
I -
The Moonand the Weather.

A writer in Blackwood's Ma-
gazine derides the popular er-
ror that the moon produces any
effect upon the weather, as
follows:

The notion that the moon ex-
erts an influence on the weath-
er is so deeply rooted that,
notwithstanding all the at-
tacks which have been made
sgainst it, it continues to retain
its hold upon us. And yet
there never was a popular su-
perstition more without s basis
than this one. If the moon
really did possess any power
over the weather, that power
would be exercised in one of
these ways: by reflection of
the sun's rays, by attraction, or
by emanation. No other form
of action is conceivable,

Now, as the brightest light
of a full moon is never equal
in intensity or quality to that
which is reflected towards us by a white cloud on a summer
day, it can scarcely be pretended that the weather is affected
by such a cause. That the moon does exert attraction on
us is manifest—we can see it working in the tides; but
though it can move water it is most unlikely that it can do
the same to air, for the specific gravity of the atmosphereis
so small that there is nothing to be attracted. Laplace cal.
culated that the joint attraction of the sun and moon to-
gether could not stir the atmosphere at a quicker rate than
five miles a day. As for lunar emanations, not n sign of
them has ever been discovered, The ides of an influence
being produced by the moon is, therefore, based on no re.
cognizable cause whatever. Furthermore, it is now distinct-
Iy shown that no variations in weather at all really occur at
the moment of the changes of quarter, any more than at or-
dinary times. Since the establishment of meteorological
stations all over the earth, it has been proved by millions
of observations that there is no simultancousness whatever
between the supposed cause and the supposed effect. The
whole story is fancy and superstition, which has been hand.
ed to us uncontradicted, and which we have accepted as true
becanse our forefathers believed it. The moon exercises no
more influence than herrings do on the government of Swit-
zerland.

The Largest Machine Belt,

The Noew _York |Belting and Packing Company have re.
cently made a rubber belt, 331 foet long and 4 feet wido,
welghing 2 tuny, for use in the New York Central and Hud-
son River Kallroad Company’s elevator at foot of 60th street,
North river, in this city. The driving power to be earried
by this belt is estimated at 500 horses, It is believed to be
the largest belt ever made,

Wooden Spoons,

In & work describing the present condition of the domestio
Industries of Russin, M, Wenchniakofl states that not less
than thirty millions of wooden spoons nre annually made in
that country, the industry having its great contor in the dis:
trict of Bemenow, Poplar, aspen, maple, and box are the
woodw used for this purpose, and the cost of the spoons va
ries from about §5 to $20 per thousand.

e et ——

BwiMMinG A Honse,—On reaching deep water, the rider
should relleve the horse of his weight, by sliding into the
water beside the horse, grasping the mane near the withers
with one hand, thus requiring the horse simply to tow the
rider, the latter sxinting him in this, by using his legs and
free arm in the same way s In swimming. In crossing
rivers with rapld currents, the rider should take the down

Mangnnese.

The important stadies made of Iate years in chemical soi-
once have given manganese great importance in many arts
and industries, and 50,000 tuns per annum are now imported
into Great Britain, although a considerable quantity is raised
from her own soil. It is used largely in the manufacture of

bleaching salts (chloride of lime), in glass making, in the
preparation of Condy’s fluid (permanganate of potash), a dis-
infectant which, when mixed with water, sets free ozone in

perceptible gquantities; and in the manufacture of steel, it is

CAR TRUCK FRAME DRILLING MACHINE.

rapidly becoming an ingredient of the highest importance.
The principal supply comes from Spain and Portugal,
where it is found near the surface—seldom deeper than 90
foor. It generally occurs in pockets, and is of very uncer-
tain occurrence, the miners proceeding generally by a kind
of instinct rather than by any scientific rule. The ore is
picked out from the pieces of rock with which it is mingled,
washed, and sorted as to quality ; then it is carried, general.
ly in baskets on mules' backs, to the nearest railway or sea-
port, The miners, sorters, and washers are but poorly paid,
oyen for Spain; and the discovery of manganese deposits in
Californin, Virginia, and New Zealand is likely to limit the
demand for this very useful metal in Spain and Portugal,
Experiments are, however, being made in Belgium for the
purpose of bringing it into use for making illuminating
gus, for which it is likely to be extremely valunble,
A NEW GEARING,
There is now on exhibition at the Centennial Exposition,

in Machinery Hall, an exceedingly ingenious and novel mode
of gearing, which will doubtless find many utilizations in
canes where a high speed in revolutions Is required, but
whore any extended system of cog wheels or other multl.
plylog gear is neither desiravle nor economical. The inven-
tion is illustrated herewith, and we purposely omit the call

stream wide of the horse,

culations relating to the speed transmitted in order that the

reader may solve for himself the neat mechanical problem
which the device affords.

The construction is ax follows: A is the standard: B is »
grooved pulley rotated in the direction of the arrows by the
crank, the end of the handle of which is shown below
and to the right. Cis a large balance wheel, loose on the
shaft of B. D is a grooved stationary pulley formed on or
attached to the standard; and E (dotted lines) is a small pul
ley outside the balance wheel, but attached to the end of an
auxilinry shaft which supports the star.shaped piece, which
may be a saw or other imple.
ment which it is desired to re-
volve rapidly. The order of
mechanism on the line of the
central shaft is, first, the crank
handle; second, the standard
third,stationary pulley; fourth,
driving pulley ; fifth, loose ba-
lance wheel; sixth, and onaox-
iliary shaft, small pulley; se-
venth, standard; eighth, driven
pulley.

On the balance wheel and
near the rim are secured three
small pulleys as shown. There
is also u tightening pulley at-
tached to said wheel by anarm
near the center. The belt or
chain is then rove as follows
Beginning on the driving pul-
ley, B, then over the first small
pulley of the three on the ba-
lance wheel, then down and
over the small central pulley,
E, then up and over the third
pulley on the balance wheel,
down and around the stationa-
ry pulley, back up to the mid-
dle pulley on the balance wheel,
down around the driving pul-
ley to the place of beginning,
the belt being endless. The
proportion between the driver
and driven pulley is as 1 to 12;
that is, the former in one revo.
lution would produce twelve
turns of the latter if simply
belted or geared thereto; but
by this device one revolution
of the crank handle determines
eighty-four revolutions of the
driver pulley, so that the gear-
ing augments the speed just
sevenfold. without requiring
any more room than would be occupied by the simplest me-
chanism. Theoretically, and friction neglected, there is ap-
parently no limit to the number of revolutions which might
be produced by properly proportioning the different pulleys.
Of course the device can be used with gearing in lien of
belting. How the combination produces the sevenfold ang-
mentation, and what must be the proportions of pulleys
leading thereto, we leave our readers to puzzle over. The
specimen at the Centennial is located at C 8, pillars 62 and
63. The inventor is Mr. Jonas Hinkley, of Norwalk,
Ohlo.

SUCCESS OF THE HELL GATE EXPLOSION.

The great mine at Hell Gate has been exploded. Sound-
ings over the reef are not yet finished as we go to press, so
that the present depth of water cannot definitely be stated;
but judging from the extent of the visible result of the blast
and from the fact that a large Sound steamer has already
passed fifty feet nearer the shore than ever before, it is pro-
bablojthat the work isa grand success. Despite the assurances
of Genoral Newton, the effects of the concussion of the 52,000
1bs, of explosives were greatly feared, and for miles around
windows and doors were thrown open, while peeple abandoned
the houses near the mine. At precisely 2.51 P. M. the finger
of Genoral Newton's little daughter pressed the key, and the
current exploded a torpedo which in turn broke the sustain-
ing cord of a heavy pin-studded plate. As this fell, battery
connection with the mine was established. Then a hundred
vast fountains leaped into the air at once. Above these pure
white columns, perhaps sixty feet in hight, shota mass of
denso black smoke mingled with flying mud and timbers.
The oxplosion lasted three seconds. The concussion Was very
slight, but was perceptible at Springfield, Mass. Throughout
Now York city a dull rumble and muffled boom wers noticed
but no shaking of the earth was remarked.

We can add our hearty congratulations to those which
General Newton is receiving from all quarters. The credit of
the plan, however, belongs to A. W. Von Schmidt, who de.
stroyed Blossom Rock,San Francisco, After the U.S, engineers
had exhausted their resources in devising means to remove
this formidable obstruction, Mr. Von Schmidt proposed sub.
stantinlly the same system of coffer damand tunnels employed
at Hell Gate; and he staked his fortune on success, for he
asked no pay until the dangerous reef had given place to
24 foet of water. On the 23d of April, 1870, the 43,000 lbs
of gunpowder packed in the submerged tunnels and head.
ings was fired, and Blossom Rock ceased to exist. The coun-
try is indebted to Mr. Von Schmidt'’s genius for the mag-
nificent results obtained both at San Francisco and Hell
Gnte: to Genoral Newton, for the engineering skill with which
soven years of continuous and most arduous labor have been
brought to & grand and befitting end.
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: MEDIEVAL IRONWORK,
~The accompanying ongraving shows a beantiful specimen
of the renowned wrought ironwork of the middle agos. It
is n Iattico or grille for & window, and is a graceful and ola.
borate plece of work, wrought out entirely with the hand
hammer. It is of German workmanship. and is to be seen
nt Botson, a ity of the Tyrol, one of those ancient oltics
to whose workmen we moderns are indebted for countlous
examples of what skill and taste can doin muking
our homes, churches, and stroets beautiful, and
the influence of whose works is now to be found
in all parts of the earth,
—— e
Improved Hospital Construction,

We are indebted to Mr. John R. Niernsée, n
woll known architect of Baltimore, Md., for co.
plos of sketches of various desoriptions of wards
suggested by him for the John Hopkins Hospital,
in the above named city;also for a copy of his own
review of the various complete plans submitted
for the construction of that institution. In the
sketches, the adjuncts of the wards are isolated
from the Jatter by placing a connecting closed
corridor between them in the basement only.
The isolating vestibule connecting the buildings
on the main floor has ventilation of its own, thus
preventing any contaminating intermixture of air
currents. By this system the architect proposes
to obtain virtually all the advantages of the de.
tached pavilion system of the lately completed
great hospital in the city of Berlin, Prussia. The
drawings exhibit five differently shaped common
wards, with diverse arrangements of their ad-
juncts or service buildings, but all based on the
principle of effectual isolation of the common
ward

- =
The New Thames Tunnel,

The new subway between North and South
Woolwich, which was lately commenced in Lon-
don, is estimated to cost $375,000, and will con-
sist of an iron tube in segments O feet high, with
a breadth sufficient for four adults to walk
abreast, It will be lined with white glazed pan-
tiles and be lighted with gas, and will possess an
efficient system of ventilation, The entrance at
the south side of the Thames will adjoin the North
Woolwich station of the Gireat Eastern Railway,
and on the north side will adjoin the Woolwich
pler. The charge to casunl passengers will be [ l
two cents each way, but to workmen going to
and fro books of tickets will be issued at a con- i
siderably reduced rate. The new tunnel is being
constricted chiefly for the accommodation of the |
workmen engaged at the St. Katherine’s Dock I
Extension Works, where 3,000 men will be em- T
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and change their form, the pulse become slower , so much
80 that a guinea plg with a normal pulse of 148, after belng
kept 15 minutes in n weak ozone atmosphere, had the pulse

un by their romarkable progress, by the wonderful celerity
with which they aro adapting themselves to Western ideas.

| habits, and customn, and with the admirable neatness and

reduced to one thirtieth. At the present time, when an ae- [ artintic beauty of their handiwork : still one may look in

curate mothod of measuring temperature is of great masist- |
ance in medieine, oxone may possibly prove a means of pro-

venting too groat a rise of temperature; but inconsiderately
to disseminate ozone in inhabited places, in the delusive

valn for the evidences of that tireless patience which, re-
Inforced by skill transmitted from father to son for ages, re

sults in the production of the marvelous work in ivory, in

wood, and in porcelain, which sbounds in the Chinese de-
partment, The Japsnese bronzes exhibit the per-
foction of delicate labor; the Chinese carved wood
ornaments show the same characteristic, but in
addition indicate Iabor carried on over very long
periods of time. The essential feature of every
thing Japanese is ingenuity and skill; of every-
thing Chinese, patience; and nowhere through-
out the Chinese oxhibit is this last characteristic
more prominently displayed than in the case of
ivory goods in which the curious ornament repre-
sented in the annexed engraving is found.

In this caso are the famous Chinese balls—hol-
low sphere after sphere being earved one within
the other out of a solid lump of ivory, and yet
each sphere is exquisitely carved and ornament-
ed. Here also are superb sets of ivory chessmen,
valued at over four hundred dollars per set; mo
dels of Chinese junks with every portion & mar-
vel of delicate filagree work; fans reminding one
of petrified lace and grotesque statuettes in ivory,
in forms such s only originate in the Celestial
mind. The ornament we illustrate is a large
bird's head,the bill being made out of ivory, rich-
ly carved in groups of men, houses, and trees on
its upper side. At this point also the bill is
stained or rather clouded adeep red. The head
proper is covered with feathers attached insome
incomprehensible way, but so naturally that one
would suppose, did so gorgeous a bird—not to
mention o creature with an ivory beak—ever ex-
ist, that they grew there. The feathers above
are of a deep peacock green; as the eye is ap-
proached, an exquisite shade of light blue is con-
trasted with a golden yellow, and a few light
crimson feathers stand prominently forth from
those of softer hue Beneath the bill the feath
ers are of a rich brown flecked with black. The
combination is one of surpassing beauty. The
head rests on a base of ebony carved in intricate
designs, and this in turn on an ornamental pe-
destal.

e
Fiax Manufacture in America,

The commencement of a new manufacturing
industry in this country is exemplified in the suc-
ceasful establishment of a small linen factory at
Manchester, N. H. Some enterprising parties
secured some land, sowed it to flax, gathered the

ployed for three or four years to come, the Beck-
ton Gas Works, where 2,000 stokers are at work,
Henley’s telegraph works, Silver’s india rubber
works, Foster’s wine stores,etc., numbering altogether some
8,000 men, who at present have little or no hous: or food ac-
commodation within easy nccess of their work, North Wool-
wich being a dismal swamp unsuited for residential pur-
poses, The new docks, which will materially increase the
dock accommodsation of the Port of London, will reclaim
twenty acres of marsh lund, and convert North Woolwich
into & comparatively healthy island.

-
L

Liquid for High Temperatures,

It is often necessary to surround the pipes of heating or
evaporation spparatus, and hot air apparatus, ovens, stoves,
ote., with a boiling liguid at a temperature above 212° Fah.;
it is slso necessary to make use of water baths producing
Ligh temperatures, The liquid employed for this purpose
in simply water in which sen salt has been dissolved. Oil
baths, ote., are also used, Messrs. Grimm and Corvin pro-
poso, instead of these various agents, to make n solution of
chloride of lime in glyeerin, a solution which does not boil
below 572 or 626° Fal., and has the further advantages of
nevor attacking metals nor congealing.

-  eetre— -
Manufucture of Clouds,

The stage of Wagner's theater, at Bayreuth, required
8,247 gas jets, The rising mists and gathering clouds
needed for scenie offecty wore produced by two lurge engines
placed ot n short digtance from the thester, whose steam
was earrled by pipes to reservolr, from which it could bo
distributed by a network of tubes over the whole stege, In
the corner towers of the theator are two clsterns, ench hold
ing sbout 1,200 gallons, from which water ean be obtained
at u very high pressure in case of need. The gas and water

works of the theator have cost §30,000,
il G o ——
Ozone an Active Polson,

The sminent Fronoh chomist P, Thénard writes as follows
in regard to the offect of orone, or aotive oxygen, on the
animal saystem, I believe,” says ho, ““ that it iy high time
that the attention of the publie, and even of the lonrned, was
directed to the widely spread errors in regard to the action of
ozone on the system, Far from beiog a remedy, It is rather
one of the most energetic poisons that has been prepared in
our laboratories, and the serlous accidents which have oc.
surred in my own loave no doubt of it. 1 will not enlarge
on its physiologlonl notion, winco A, Thénnrd will soon pub
lsh an articlo on that subject; but will only give promi

pence to the fact that, under the influsnce of ozons, even

A MEDIZEVAL WINDOW GRILLE.

hope destroying a miasma, would be very dangerous. If our
strongest poisons furnish in certain cases our best remedies,
we must first learn how to use them, so as pot tomake a
mistake in the time of givingor in the dose. Then, is it cer-
tain that ozone does exist inthe atmosphere? Its presence
there is proven by means of colored paper, the color of
which changes more less in contact with the air. But who
knows that there is not some other substance present in at-
mospheric air, which can modify this psper in thesame man.
neras ozone? Wittmann passed a stream of air through the
flame of a glassblower’s lamp, and obtained a kind of air
which acted upon the so-called ozonometric paper (starch
and iodide of potassium) just as ozone does; but while this
air disinfected badly smelling water without making it acid,
ozone does not disinfect and does make it acid. Moreover,
it is well known that ozone cannot exist st a temperature of
302° Fah, (200° C.), while this modified air of Wittmann's
was exposed to a temperature at which glass softens.”

It will be seen that there is still much to be desired in
the discussion of this question, although it would be consi-
dered over-hasty to deny the possible presence of ozone in
the air, or to assert that it is never used with profit in med-
icine.

—_———,— ———————
AN ORNITHOLOGICAL ORNAMENT,
Thore I8 one distinction which the student of the superb

oxhiblts of China and Jupan, st the Centennial Exposition,
finds himsolf ealled upon to make on comparing the respec.

when greatly diluted, the blood corpuscles rapldly contract

tive displays, And that is that: while the Japanese impress

crop, and prepared it for spinning, hired a Scotch
flax finisher, procured spinning machinery and
one loom, and worked up the flax carefully and
slowly, until by easy steps the business was thoroughly un-
derstood and mastered. The amount of money risked was
small, and in case of failure the loss would have been tri-
fling. Bat it is precisely such ventures as this, and so con-
ducted, that succeed, and this experiment has become & suc-
cess. A linen manufactory is about to be put into operation
with a certainty of its being practicable and profitable. It
was in this way that the cotton manufacture began in the
Southern States, where it is now a grand success. Woolen
manufacture began similarly in the West, where it is now
firmly established, and we are well convinced that it needs
only to be begun in this careful manner for flax manufac-
ture to become also an established business in the West —

Bulletin of the American Iron and Steel Industry.
_—  ———eatre—— "

Jacquard, the Inventor of the Figure Loom,

The Italian proverb, eAi dure, vine, is so true that the
world has often had to lament the interruption of useful la.
bors by the too early death of those who have begun them;
the projector fails, and his half-executed projects fall
back into formlessness. Jacquard, tried by fortune with a
soverity exceptional in the history of inventors, did at least
last long enough to perfect his invention and know its sue-
cess.  The story of his life and an historical account of his
world-famous loom are contained in & handsome quarto
from the pen of Dr. Kohl, lately published.

Born at Lyons in 1752, the son of a journeyman silk
weaver, young Jacquard grew up without more formal edu.
cation than the reading he snatched as an apprentice in a
bookbinder's shop. His energetic spirit was but disciplined
by his difficulties; yet to have been able to have a share in
andvantages, now at hand's reach of every mechanie, would
have boen of priceless benefit to him, and, probably enough,
of advantage to ourselves, the heirs of his sucoesses,  His
wothoer died while he was yot young; whon he was twenty
his father died, bequeathing him a little house and & hand
loom, Jacquard quitted his bookbinding for the loom, see-
ing the time come to earry out his improvements in it, which
hio had long been revolving. He married s womsn who en-
dured many years of privation with him; thelr first born
was not many months old before poverty came upon him;
he sold his little patrimony; and destitute, with wife and
child, faced about to fortune, fighting necessity with a quick
braln,  Inventing, contriving, improving, he fought his
way on till the thirty-seventh year of his age, when the rev.
olution broke out.

He now became a soldier in the non.figurative sense of

[ s ———



, word, and remained in the army till 1793, when his son,
# lad of sixteen, was shot down at his side. In 1786 he came

‘back to Lyons : the shade deeper in hix large, melancholy

‘eyes, his face graven by thought and sorrow into the sad
patience shown so well in his portrait. Henow devoted him.
self 1o the making practicable his figure loow, hoping there-
by to reduce the tediousness of the work of the children em-
ployed in the weaving shops. He received sufficient support
10 enable him to realize his plans, and in 1801 exhibited at
Paris his inventions, which won for him a bronze medal, and
were immediately taken up by the Lyons master weavers,
In this, ax in later inventions, Jacquard retained no right
of profit.

The next sight we haveof him is at Paris, where ho had
brought a model of a machine to compete for a prize offered
for a mochanical method of making fish nets. Introduced
to General Bonaparte and his adjutant Carnot, the latter

asked him ““ if he were the man who professed to
do what God himself could not do?” The general came to
the aid of Jaoquard, and, with characteristic insight, ap-
proved both invention and inventor, dismissing the latter
with encoursgement to experiment further.

In 1804 the Society for the Encouragement of Industry be-
came Jacquard’s patron, and gave him a post in the Conser-
vatoire des Artsand Métiers. This was perbaps the fairest
part of the inventor’s life, and invention after invention sur-

the world with his fertility. It was in the few months
that he kept his post here that he recreated Vaucanson's
loom. Unluckily for himself, he received and ac-
cepted an invitation from Lyons to superintend a factory
there, and left Paris before he had been in ita twelve
month. In 1806 the Prefect of Lyons received an imperial
order to pay Jacquard a pension of £600 a year, on condition
that the latter conceded to the city of Lyons all the right
and profit in the use of his inventions, binding the inventor
to watch over the same and give his whole time to them.
The far-sighted and very capable Emperor acted exactly as
many & rascally overseer in a factory does by s clever subor-
dinate, who, at the cost of a little inexpensive distinction, is
flattered out of the fruits of his brain. From this, the high-
est moment of his fortunes, began their decline. Public
opinion in Lyons turned against him, Lis models were used
without compensation, he engaged himself in contracts in
which only his own side was kept to, his machine was slan-
dered a5 a plagiarism of Vaucanson’s. The weavers were
accusad of purposely spoiling their goods to bring the Jac-
quard loom into discredit; and their hatred totheir benefac-
tor, expressed in often repeated threats of murder, culmina-
ted in their bresking up and burning, in the Place Terraux,
models and machinery together—scenes, the horrors of
which flashed up again only too vividly when Jacquard was
an old man and came to die, Only inventors and benefac-
tors know the innermost bitterness of moments such as
these.

Little by little the Jacquard loom came into universal
use, and at length, in 1840, the Lyonnese, aided by foreign
subseriptions, set up in honor of their great citizen a bronze
statue, with the inscription:

A. JACQUARD
LA VILLE DE LYONS RECONNAISSANTE
MDOCCXL,
The inscription must have been written by a foreign satirist,
Jaequard died on August 7, 1834, in the 83d year of his age.

The sketch which Dr. Kohl gives of the lifeof the inven.
tor is followed by the fullest details of his inventions in the
order of their development. An atlas of mechanical plates,
beautifully executed, complete the very perfect monograph,
to which a last interest is given by its German authorship,

Correspondence.

RarTalled Larvi.
To the Editor of the Bolentific American :

1 wish to eall your attention to something I found recent
Iy at & neighbor's. The curlosity consists of larve, about
§ inch in length and } inch in diameter, of cylindrical form,
having osually six feet on each side, and covered by a trans-
parent skin through whick the internal viscera can be dis.
tinetly meen ; but most remarkable of all, the posterior end
of the body terminates in & caudal appendsge of abont the
same length as the body, snd presenting to the eye the same
appearance as the tail of & mouse or rat.

One thing that attracted the attention, of the gentleman
at whose place I found these specimens, was the fact that
the water in which they were found had contained the car-
oasses of four or five drowned rats ; and when they were
thrown out of the barrel in which the water was contained,
fhie bodies of two of the rats were filled with these rat.like
worms! Upon the water, which was quite stagnant and
foul, wore several hundreds of these larvm, some alive and
squirming and crawling up the sides of the vessel, but
majority dend ; but all had the tails.

1 am not much of an entomologist, but have given the
sclence some attention ; and in all my reading, and in such
search as | have been able to give the matter, I can find no
suthority for maggots with tails like rats, which these un
doubtedly are. They are now to me, although they may be
familiar to you. WIill you please let me know where they

belong? R. M.

Emporis, Kan.

[The curious ““rattailed” maggots, so graphlieally de
scribed in the above letter, are the larv of & large two
winged fly belonging to the genus eristatis

They may be found not only in stagnant pools, but also
fo watersonked rotten wood, and are quite common in salt

Srcientific American,

vats. Our correspondent may rest assured that, singular
as was the resemblance whioh struck him so foreibly, be.
tween these larvm and the mts that were found drowned In
the same vessel with them, It was o mere coincldence and
not In any sonse & case of mimiery or inheritance, The lar
v of eristatis being aquatic or amphibious, the tail.like ap-
pendage is in reality a respimtory tube, provided at the tip
with two stigmata which may be protruded above the sur-
face of the water for the purpose of inhaling air while the
larva remaing concealed beneath, These Iarvme are further
characterized by the seven pairs of well developed prolege
or leg-like tubercles : the young of no other species of diptera
possessing so complete a set of locomotive organs, When
ready to transform, thoy leave the water and burrow into
the ground, changing to conrctate pupmw, of which the tail
still forms a conspionous part. The flies are frequently
seen hovering about flowers in the spring or buzzing loudly
against our windows in sutumn. One species has large,
bright copper-colored oyes, and s stout body of metallic
green color, the thorax ornamented with five gray stripes.
Some are gaily banded with black and yellow, and, except by
a careful observer, might be mistaken for wasps. Others
again have hairy bodies and legs, and more nearly resem.
ble bees.—Eps. |

Expansion of Locomotive Bollers,
To the Editor of the Soientific American :

I notice that some builders of locomotives still persist in
fixing the side bars or framing of their engines rigidly to
the boiler, notwithstanding their knowledge of the expan.
sive qualities of metals, Under ordinary changes of the
weather, all iron structures of much extent, if designed for
durability, must have provision for easy play of this resist
less and ceaseless action caused by change of temperature.
How much more important is it that careful provision should
be made for the free expansion and contraction of a loco-
motive boiler, subject as it is to vastly greater changes of
temperature !

It has been found by experiment that the quality and con-
dition of a metal determines the percentage of its expansion.
For instance,tempered steel expands more than untempered,
and soft forged iron more than common commercial bars,
The éxpansion varies slightly also with different qualities
of the same metal, so that there can be no fixed formula by
which to predetermine the exact amount of this change by
temperature.

It may be stated generally that zine will expand 00039,
lead ,0°0028, tin, 0-0028, copper, 0°0019,silver, 0°0019, brass,
0-0019, gold, 0°0015, wrought iron, 0°0012, steel and cast
iron, 0'0011, of its length by the addition of about 175* to
its normal temperature. In other words, a rod of zine 25
feet long will lengthen } of an inch, lead and tin ] inch,
copper, silver, and brass § inch, gold and wrought iron
inch, steel and cast iron § inch.

It will be noticed that copper and brass vary much mora
than wrought iron : hence the unfitness of these metals for
any part of an iron boiler, either for tube sheets or tubes.
The expansion of steel being somewhat less than that of
wrought iron,it would doabtless be good practice to use steel
both for fire boxes and tubes in iron shells,on account of the
more direct and intense heat in contact with these parts,
which would compensate for the less expansive quality of
steel,

One of the present long locomotive boilers,under the high
pressure at which they are worked, will expand from five
to seven sixtoenths of an inch probably, depending somewhat
upon the age of a boiler, and the quality and condition of
the iron. Who can estimate the great strain thus imposed,
and its effect upon the boiler and machinery when the side
bars are rigidly fixed to the boiler? We only know that the
boiler soon becomes leaky, and that the machinery does not
retain that perfect linage in which it was first placed by the
painstaking machinist, and which is so essential to the dura.
bility and economy of nn engine.

1t is true that most locomotive makers provide partially
for the expansion of the boiler by elongating the screw
holes in the feet of the brackets and braces that rest upon
the side bars, and more recently by loops which embrace
the side bars along the sides of the fire box; but there are
some bullders who still persist in fixing a central girder
rigidly both to the boilor and side bars, 1 refer to the gir-
der which sustains the rear end of the crosshead guides, Tam
partial to the looping prineiple, and this central girder and
the feet of all braces attaching the side bars to boilers should
simply embrace the side bars in the form of a loop nicely
fitting the side bar; and the rear ends of the crosshead
guides should slip into the central girder so as to allow of a
slight lengthwise play.

But the saddle casting,to which the cylinders are attached,
should of course be most rigidly and thoroughly fixed both
to the boller and gide bars, Then the office of all the other
fastenings which hold the side bars to the boller would be
simply to keop the guldes and machinery In perfect line
without obstructing in the least the free lengthwise play of
the boilor. It Is excellent practice to casthalf of the saddle
with each cylinder, and then bore and fit the eylindoers to-
gother, wo that thoy Iny perfectly parallsl with each othor,
of coursn both vertically and laterally, and then fit thom to
the boller ma & single casting. In getting up a pattern of
thix kind,the pattern maker should bo familiar with some of
the intricacies of molding; if he be not, he should consult
an intelligent molder,

Worcostor, Mass, I, G, Woonwann,
- ——eatr— ————
Mu. Menniog Bemis' address Is New London, Conn., not

New Haven, Conn., aa stated on page 177, current volume,
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PRAOTIOAL MECHANISM,
DY JOSHUA ROEE,

SpcoXp Smanims—~Number X1,

In Figs. 70 and 77, we have another example of flask mold.
ing, but for a pattern of different shape to our previous

R T
one. The pattern is, In this case, not made In halves, its
flanges on one side belng left loose. In Fig. 76, one half of
the pattern Is shown on the molding board, and the nowel
placed thereon and rammed with sand ; whilein Fig. 77 the

pattern Is shown molded and ready to have the cope taken
off, A representing one of the crossbars fitted into the cope
and following the outline of the pattern.

CORES
are projecting bodles of sand, either left in the mold by the
pattern itself or élse made in a separate device called a core
box. They are placed, after being dried, in position in the
mold. The parpose of a core of the latter description is to
leave a hole or recess of such a peculiar shape or in such a
position that it is impracticable to make the mold of the
necessary conformation by the use of the pattern alome.
The use of these cores also permits us to modify the shape
of a pattern that would otherwise be difficult to mold. For
example, Fig. 78 represents a plate of such length that it is
necessary to mold it in the direction indicated by the arrow ;
as the pendants, which are long and narrow, with their

Fig. 78.

projections at the extremitios, would lock the pattern In
the mold. Three mothods present themselves whereby to
overcome the difficulty. First, we may make the projection
loose, the vertical line, A, being the jolnt; and it is held In
position by vertical dovetails or by horizontal wires, as shown
in Fig. 78, In the latter oase, the molder, when ramming
the sand, withdraws the wires; and when the pattern is
withdrawn from the mold, the two different projecting ploces
are loft in the mold, and are subsequently retracted horl.
zontally, and then lifted out. It Is obvious that this can
only be done whon there is sufficient space to accommodate
the projecting plece as it In withdrawn from its recoss in the
gand, and to admit of Ity boing raised to the surface. To
this mothod there is the objection that the recess left by the
projecting plece in the mold cannot be, in many cases, elther
inspectod or dressed If any reparation is required. A se

cond plan would be to make the projecting plece join tho
pattern at tho horizontal line, B, in Fig. 78, but separablo
from it; but in this case o three-part flask would have to
be usod, entalling double work for the molder. The third
method 1 1o afx the core prints, C C, to the sides of the
pattern, loaving those sides smooth and even; and the pat.
tern will then draw easily out of the mold. If we then core
awny all wo hiave added to the pattern, as shown by the dot
tod 1ines In Fig. 78, tho caxting will rotain the correct shape
of the pattern, To offect this coring away, we make dry
sand cores of the shape of the core prints, CC, udplm
them in the mold. Ordinary dry sand cores are composed of
amixture of sand and flour moistened with water, and thy
are molded 1o the requisite shape in the core boxes already
mentioned. They are then baked, becoming sufficlontly
strong to handle; but previous to the baking thoy are so
weak that they cannot be havdled without being in some
way supported. It Is, therefore, as groat a consideration to
the pattern maker how the core is to be taken from the box
as it 16 how n pattorn shall be drawn from the mold. We
muy divide cores molded in a core box into three clnsses .
First, thoss that 1is as they are made; second, WM -

quire turning over; and third, those that not uﬁlﬁ Cx




during the procoss of baking. Figs, 72, 78, and

but require lilo‘ n bed of sand mado for th ‘

.

74 are examples of the first, In which the cores are repre-
sented by C. The core boxes, being made in halves and loose
at two of the opposite corners, can be drawn away from the
cores, C, leaving them standing, just as they were made, on

an iron plate ready for removal to the oven. In a core box
made as in Fig. 74, it is necessary tobore in the ends a couple
of small holes for the insertion of wires to effect ventilation,
In cases where sufficient draft or taper can be allowed on
the core, the core box need not be made in halves, but may
be made solid, as shown in section in Fig. 75,

‘While it is the aim of the pattern maker to form his coro
boxes to work in the simple manner illustrated in our ex-
amples, there are very large classes of cores with which such
easy methodsare impracticable. This, forinstance, is the case
with all round cores that are of such length that they are not
able to support themselves on end, and with those having
branches, as shown in Fig, 70, which represents a core for

& straight faucet. If it wore attemptod to make thiscors in
a vertical position, its overhanging branches would fall
away immediately after soparating the two halves of the
box ; henes it is made horizontally, and generally In separate
halves, which, after being baked, aro pasted together and
sgain dried, thus forming the full round core. In casow,
however, where great numbers of such cores are required,
as in steam fitters’ work, they are usually lifted from the
box whole; but it is a delicate operation, involving much
practice. We noed not, however, go into this, the subject
only being mentioned to show how & pattern maker decides
whother he shall make a full core box or only half & one;
for If the halves of the core are to be made separate, and
one part is exactly similar to the other, then a half core box
i all that is necessary, Suppose, for instance, the core of
& faucet, shown in Fig, 79, to be alike at the branches, C
and D;then, it being made in two halves meoting in a point
represontod by the line, A B, the core box may be made to
mo'd the half, E; and twoof such halves, pasted together
as described, will form the whole core. In this particular
example, however, thero in yet another way of making the
core, providing the branchoes, Cand D, are parallel In diam
ter, and that is to punch holes in the main part of the core,
through holes provided in the core box, using a plece of wood

Seientific Jmerican,

Fig. 801s an illustration of a #quare core for n balustor;
It four sides boing curved, it is nocossnry to make it in se.
parate halves, dividing it diagonully across the corners, as
denoted by the lines, A B,

T We have now to give an exampleof the third class of
core, which will not stand on end and does not present a flat
surface on any of its four sides, neither can it be readily di-
vided, as in the former case. Fig. 81 is an illustration of

probably the simplest kind of this class, which will require
a core box that must part in all directions in order to enable
us to extract the core, which will require, in addition to this,
what is called a turnover box. Fig. 82 is an end sectional

ool Fio. 8.

sides and a bottom, with

holes cut in them where

the projections are to 4
AN
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be formed on the core.
The top, in this case,
is simply two bars that
cross the box where the
projections occur; and
holes are cut in these
bars to form the projec.
tions, The box is re-
tained together and
kept in position by the
taper pegs shown at the
junction of the sides,
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nrr:ere::i:do; lr:::ell\):xtho sides, but all is removable, In
using this box, after ramming up the top, the crossbars are

removed and in their place is mounted the turnover box,

shown In sectlon In Fig, 89, at A, which is a simple square
frame, made taper. It rosts on the outer edge of the core
box, 80 &s to give a bed of sand somewhat larger than the
core itself, Small blooks nalled to the underside, B B, keop
it in position. The frame is then carefully filled with ordi.
nary molding sand, so as not to disturb the projecting parts
of the core, and the sand on the outside is then struck off
level. An iron plate s then placed on the top of all, and
the whole Is turned upside down. The bottom of the core
box, which has now become the top, is first removed, and
then the sides and ends, Thus the turnover box affords a
bedding of sand, on which the core may rest without suf-
fering injury from its own welght

It would be & costly matier to make core boxes for long
ylindrical cores, such as are used for pipe and similar cast-

for the purpose

ings; heace, for such purposes, & core is mado as shown In

229
Fig. 84, In which C ropresents a core for a pips, having &
sockot at ono end, Itiw prepared ns follows: Upon the two
tressels, A A, is mounted the long tube, D D, which is per-
forated throughout Its entire length with numerous small
holes, and which Is provided at one end with a crank han-
dle, by menns of which it may bo revolved ns it rests in the
two rude V bearings, provided in the top of the tressels, as
shown, Upon this tube a layer of rudely twisted straw
rope, sufficient to make its diameter assume, from end to
end, nearly the required dinmeter of the core, is coiled. Out-
gide the straw rope, there ix then applied a coating composed
of a mixture of lonm and other material, sufficient to in-
crease the diameter from end to end, somewhsat above the
finished wize. To round up the core even, and make it of
the necessary dize, thoe core or lonm board, B B, is employed.
It is wimply & board ranging In thickness from seven eighths
inch npwards, according to its length. One of the edges is
cut to the conformation of the required core; and all bat
about three sixteenths of an inch of the thickness of this
edge is beveled off at an angle of about 80°. This board is
1aid upon the tressels with the beveled edge uppermost, and
is held In position by weights placed upon it over the tres-
sels, The core is then revolved by the handle in the direc-

tion of the arrow, as shown in Fig. 85, in which A repre-
sents the tube, B the straw rope, C the loam coating, and D
the board. It follows that, as the loam is added, the board
will level it off, leaving the surface round and true, and to
whatever shape the edge of the board may be made. It is
customary to mix, with the coating of loam, horse dung ora
substitute therefor, the object of which is as follows: It
will be readily perceived that itis a difficult matter inalong
casting to give vent to and permit the escape of the air and
the gases formed in the mold by the molten metal; but by
mixing in with the loam a combustible material, the latter
becomes consumed during the baking of the core, leaving
the latter porous, so that the air and gases can pass from
the mold through the loam coating and thence through the
straw rope, and find exit through the hollow tube upon
which the latter is wound. We are now, however, verging
upon the work of the loam molder, & subject of great im.
portance to the pattern maker, and which will therefore de-
mand some extended observations after the simpler exam-
ples of pattern work have been explained.

Naval Items,

The United States steamer Vandalia was subjected on Sep
tember 8, on the eve of her departure for the European sia-
tion, to a speed trial over a carefully measured course of
three nautical miles in the Hudson river, under the superin.
tendence of a special board of naval officers. She made four
runs, two up and two down, over this course. She was
fully armed and equipped for a cruise, laden down to her
deepest draft. The following are the results of the trial,
which was pronounced highly satisfactory, as well in regard
to the working of the machinery as to thedeveloped power
and speed :

Draft of vessol during trial: Forward, 16 feet 10 inches;
midships, 17 feet 8 inches; aft, 17 feet 8 inches. Areaof mid.
ship seotion at that drafy, 516:0 square feet; displacement of
vessel at that draft 2,130 tuns ; average steam prossure dur-
ing trial, 76°3 1bs, ; indicated horsepower developed, 1,176
average speed of four runs, 12:06 knots per hour; force of
wind, 1; water, smooth; tide, last of flood, slack water,and
first of ebb.

The Vandalia is & now sloop of war built at the Boston
navy yard, and has & pair of compound engines deosigned at
the Bureau of Steam Engineering of the Navy Department.
She was comploted and put in commission in the early part
of the spring of this year, and has since done service at dif.
ferent parts of our coast. The following are the principal
dimensions of the vessol and of her machinery :

Length of vessel on load lino, 210 feet ; extreme broadth,
49 foot ; dismotor of oylindoers, 42 and 64 Inches respectively;
stroke of pistons, 42 inches ; area of grate surface, 240 fuet,
She has a four-bladed screw, of 13 feet 6 inches diameter
and of 21 feet pltch,

Theabove trial differed in some essontial particulars from
the ** measured mile trial " of English naval vessols. Their
dash over the short course of & single mile is made under
exceptionally favorable circumstances,oamely with o special
forco of carefully trained firomen, the best picked coal, and
not unfrequontly a foreed draft: the object of the trial
bolng a test whether the different parts of the machinery are
properly proportioned to one another and to the hull, It
is ovident that the trial of the Vandalia, made under the
conditions of ordinary servioo and over a threo times longer
course, affords a much closer estimate of the actual capa-

bilities of her machinery.
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‘ A NEW MECHANICAL MOVEMENT.

The annexed engraving illustrates a new mechanical move-
ment for transmitting rotary motion, in sabstitution of bevel
gears, the invention of Mr. Melville Clemens, now of Phila-
delphis, Pa. The apparatus is so constructed that absolute-
Iy the same angular velocity of the driving shaft is trans.
mitted to the driven shaft, with positive exactness and avoid-
ance of back lash; and the joint makes a self-adjusting, flex-
ible coupler, enabling the pla-ing of the connected shafts
at all desired angles of deflection, from a straight line up to
and beyond a right angle.

Compared with bevel gears, especially for heavy work,
the present device offers the advantages of be-
ing noiseless and of possessing greater strength,
dursbility, and safety, besides its complete
range of shaft divergence.

The engraving shows sections of two shafts, A
and B, connected at right angles by the coupler;
on said shafts are fixed, concentrically with
their axes, the like cylindrical heads, C and D,
each of which are slotted transyersely, forming
like jaws, on which journal caps are attached
by bolts. Journal bearings are formed through
the jaws, st right angles to and concentric with
the axis lines of their respective shafts, in which
journals are fitted like journal pins, E. The
four equsl coupler arms are carried in pairs in
the jaws, by their hinge-jointed hubs,on the pivot
pins, E. The outerends of thesrms are coupled
together by two like ball-and-socket joints, each
joint being formed by a ball turned up on one arm
and fitting a take-up socket box,formed on itscon-
necting arm and Babbitted. The weights, F, on
the arm hubs, preserve the balance and uniform
momentum of the two pairs of rotating and vi-
brating arms. The pivot pins are cored out for
oil resarvoirs, from which oil is supplied,through
holes plugged with leather, both to the journal
bearings and to the ball joints, making the ap-
paratus self-lubricating. Motive power being
applied to rotate either shaft, the inner ends of
the arms will revolve with their respective
shafts, while the onter ends of the arms will
revolve in their diagonal circle of rotation,
which compound rotary movements cause the
arms to vibrate, both on their pivot pins and at
their ball joints, with equal pivot movements:
the arcs of vibration at each pivot being, in each
revolution of the shafts, equal to the angle of deflection of
the coupled shafts. The angular velocities of the two shafts
are evidently the same at sll points of & revolution of them,
when we consider the arms of each opposite pair as equal
Jevers in all their positions during a revolution.

Mr. Clemens has secured patents in this country on his
invention, bearing dates November 2, 1869, and April 23,
1872, and has also received patents in several foreign coun-
tries. One of his shaft conplers for one hundred horse pow-
er can be seen at section C 9, Machivery Hall, Centennial
Exhibition, in connection with the exhibit of Mr. George V.
Cresson, of the Philadelphia Shafting Works.

Parties desirous of ordering the shaft couplings for the
Middle States and Ohio, address George V. Cresson. For or-
ders and territorial rights for the Western and Southern
States, address the inventor, Melville Clemens, care George
V. Cresson, 18th and Hamilton streets, Philadelphia, Pa.

IMPROVED LINK BLOCK FOR LOCOMOTIVES.
We illustrate herewith an improved adjnstable link block,

Fig. 1

elaimed to it tightly In the link and to wear it equally. It
han other sdvantages, which will be found fally described
balow

!

Scientific dmevican.

The block is not construoted in one solid piece, asis ordi-
narily the case, but Is composed of two longitudinal parts,
A and B, the adjoining sides of which are made with suita-
ble inclination to receive the wedge piece shown at C, Fig.
1, and separately in Fig. 8. Screw bolts, D, connect both
parts, the heads being countersunk in the recesses of one
part while their threaded ends with scrow nuts are adjusted
by & wrench introduced into the slotted recesses of the other
part. The wedge plece issuitably slotted to slide nlong the

connecting bolts, Fig. 2 is a top view of the device, in which
E E are the face plates which guide the blocks.
All who are familiar with the link, and its operation with

CLEMENS' MECHANICAL MOVEMENT.

the present style of solid block, know that it is the concus-
sion of the block in the link that causes the link to wear so
unevenly ; that there is no effectual way of taking up the lost
motion; that as soon as it occurs it accumulates very rapid-
1y, causing unnecessary wear on the link and all connecting
parts, and the engine to run at a great disadvantage. To
remedy matters a large amount of work is required.

With the presentimproved link block, the inventor claims
that one block, properly fitted, will wear the link perfectly
true and outlast the engine, providing only the lost motion
is taken up as soon as it is perceptible, and not left to nec:
cumulate as in the case of the solid block. That the valves
can be set and kept square without losing lead. That when
the lost motion is obviated, no appreciable wear can take
place on the side plates, while much of the wear on rods,
pins, etc., will be saved. That the lost motion can be taken
up in a few moments without taking down or disturbing
any other part of the machinery. That the necessity of
using the piece link is avoided, and the solid case, hardened
link, which is allowed to be far preferable, can be used to
the greatest advantage, aod that the device is not costly, The
block can also be used as the ordinary old style block to ad-
vantage. When, after being used, the links need grinding
out and new blocks fitted, all that is needed is to Iap out the
pin hole, insert a liner between the key and block, or fit in
a thicker key, and a block equal to new is gained At a very
trifling cost.

Patented through the Scientific American Patent Agency,
June 23, 1874. For further information address the Inven-
tor, Mr. W. A. Alexander, P. O. box 130, Mobile, Ala,

—_————qtr—————
Carbon Risulphide as an Antlseptic,

Herr P. Zollor publishes the statement that, in an atmos-
phere containing a small quantity of the vapor of earbon bi-
sulphide, animal and vegetable matters are effectunlly pre
served against decomposition or putrefaction.

The author affirms that & few drops of this substance is
suflicient for the purpose; and sinee it volatilizes at ordl
nary temperature, the employment of heat Is rendered un
necessary. In this manner, he sdds, bread, vegetables frult
of every kind (and fruit jolces), and meat may bo proserved
for & considerable time in closed vessels. Upon opening the
vessels, the unpleasant odor of the bisalphide is very ap
parent; but apon airing the substances treated for a fow
In the
case of meats, the fleah, after having been submitied to the

minutes, it disappears entirely by volatilization,

bove treatment for several wooks, is in no wise unploas
antly affected.— Devtache Industric Zeitung
- - —— .
American Ment In Harope,

The exportation of freah meat in Europe seoms destined
to attain more importancs than s promoters originally ex
pected.  Ttis but a little time sinoe the steamship Abyssinia
took the first shipment of fresh beof from New York —~the
dressed carcanses of 120 hoad of New York and Western
eattle—contained in an iron refrigerator having an alr ex-

hausting apparatus Now freah mests form an important

feature of all outgoing cargoms

[OcToBER 7, 1876.

IMPROVED STOP VALVE.

The invention herewith illustrated is an ingenious and
novel appliance designed as a substitute for the valves prin-
cipally employed in water and gas mains. The common
valves are usually mere dinphragms moved by a screw either
inside or outside of the wvalve chamber. Outside screw
valves are at present most employed; but owing to the length
of the screw and its consequent long travel in order to open
the valve, the latter is placed on its side. This avoids the
deep excavation otherwise required, but still necessitates a
long narrow vault, which must be bricked and otherwise
finished, and the constraction of which, in rocky ground
such as is constantly found in many New Yeork
streets, we are informed, may cost, for a lurge
valve together with the gearing necessary to

The outside screw, moreover, is liable to rast,
and therefore needs constant oiling and atten-
tion to keep it in working order. The inside
screw, while not subject to the last mentioned
difficulties, is easily bent and rendered inopera-
tive; and in case of its fracture, the valve falls
across the pipe, and is extricated only with con-
siderable trouble and expense.

The present inventor, who has had a long
practical experience in the laying of both water
and gas pipesin this city, has devised the valve
illustrated herewith on an entirely differect
principle, and he claims that it will altogether
obviate all the disadvantages above noted. It
consists of a cylinder, A, having an opening
cut through it and placed in a valve chamber.
By turning the cylinder on its vertical axis,
either the aperture or the solid portion is car-
ried in face of the pipe connections, and thus
the water is allowed free passage through, or
is shut off by, the valve. The cylinder rests be-
low on rubber balls, B, so that its motion is al.
ways free on its seat, while its weight is thus
firmly supported. Above, it is flanged so that
no water can pass up over it into the bonnet.
It has a central stem, C, to which the tool for
turning it may be directly applied. In valves
of large size, on the upper portion of the cylin.
der is a gear wheel, and in this meshes a pinion
on an suxiliary shaft, D;so that by turning the
latter the cylinder ean, when desired, be rota-
ted with iess power than when operated direct-
1y by the central stem.

This valve, being practically but little larger in diameter
than the pipe itself, requires no vault, and can be inserted
anywhere, In places where pipes mingle, rise above, or cross
each other, where it is generally impossible to work the ordi-
nary screw valve, the apparatus shown in our engraving is
inserted without difficulty. All its parts are covered sothat
they are not liable to stick ; there is no screw to strip; the
cylinder cannot fall, nor is there any portion to become out
of order. We understand that the invention is already in
successful use in many localities in this city It is applica-

ble to all purposes.
Patented through the Scientific American Patent Agency,

Augast 20, 1876, For further partioulams address the In
ventor, Mr. J. D. Keegan, 240 West S8t street, Now York

oity.

‘oh

Rallroads In the United Ntates,

Rallroad building in this country in progressing with much
more rapidity than in 1875, The Hailroad Gaselte for Bep-
tember 8 states that 1,888 miles of new rallroad had been
completed in 1876 up to that date, against 078 wiles roported
for the same period in 1875, 084 miles In 1874, 2,408 mile
in 1878, and 4,264 miles in 1872, The Los Angelos Division
of the Southern Pacific Rallroad has been completed, and
the Cincinnati SBouthern is now the only other long line In

the country now under way. It will be complated in 1877

work the valve, as high as a thousand dollars,

-
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VINES FOR WINTER DECORATION.
It may at present soom to be early to be preparing floral
ornaments for indoor decorations; but six months before-
hiand is hardly too soon to commence setting out vines and
outtings for this purpose,

It is 0 matter of course, says the American Garden, from
which we seloot the engraving published herewith, that pots
should bo used, and then the plants need not be disturbed in
the fall, The best of woll, fine dark leaf mold from the
woods, should be used; if it bomixed with sand, your plants
are sure to thrive with ordinary eare. If leaf mold eannot
De obtained, uso garden lonm mixed with sand ; but in this
cnse water the plants freely with liquid manure, If started
early, your vines will have made a good growth by autumn,
and bo ready with the best of their folinge and flowers when
brought into the house. Be sure that they are not exposed
1o frost, for the slightest touch will check their growth, and
wake them misorable and sickly all winter.

In choosing plants suited for this purpose, select only
those species which will succeed with ordinary accommoda
tions and treatment. It iy useless to spend time and strength
on delieate plants that can only be brought to perfection
with greenhonse heat and moisture.

Ipomea cocoinea, which we illustrate, is a very rapid
olimber, of the same family as the morning glory, though
much more delicate in flowers and folinge, It is
excellently suited for window ornamentation, as it
is & very rapid grower: it will usually begin to
bloom in four to six weeks after planting the
seod. The flowers are small and star-shaped, of a
brilliant scarlot color, and produced in great pro-
fusion, Many who fail with almost everything
else succeed In growing this plant.

-

Saw Flies,

Mr. F. Smith, in a recent paper before the Lon-
don Entomological Society, says: ** This nematus
gallicola is one of the commonest species of saw
fly found in Europe; it is the maker of the well-
known red galls, so plentiful on leaves of different
spocies of willow. The galls are, as Mr. Cameron
observes in his communication to the Seottish Nat-
uralist, somewhat local, but they are extremely
abundant in many situations. 1 have on many oc-
casions collected Inrge quantities of leaves, more or
less covered with galls, and have bred many hun-
dreds of the flies—all proving on examination to
be females. Mr. Cameron observes, in the paper
alluded to: “I'he male is guite unknown to me, and
this appears to have been also the case with Har.
tig.” Last spring I collected, in the London dis-
trict, & quantity of the galls, placing them in a
Inrge flower pot half filled with garden mold. The
Inrvie soon quitted the galls and buried themselves
in the mold for the purpose of undergoing their
transformations. About & month after this the flies
began to issue forth, probably to the pumber of
from five to six hundred; among this number I had
the satisfaction of finding two males. This sex
closely resembles the female, but has a narrower
body, longer antennwm, and the tip of the abdomen
is pale; the abdomen is also narrower, and not, as
in the' female, widened toward the apex. This sea-
son I have repeated my experiment, and have ob-
tained a single male out of several hundreds of
flies.

““Mr. Cameron further observes: ‘In all proba-
bility they, like eynips (lignicola) Kollari and other
eynipide, propagate without the aid of the male
sox.' This observation was undoubtedly made in
ignorance of the discovery made by Mr. Walsh ic
1808. In the American Naturalist “or that year,
the author records the fact of having himself bred
both sexes of cynips spongifica from the galls of the
blasck onk of North America, These galls resemble those of
oynips Kollari, being globular, rather larger than the Euro-
pean gally, but of the same hard woody consistence exter-
nally, and of the same spongy substance inaide, Mr, Walsh
adds: * By the fore part or middle of June, both maleand fe
male gall flies eat their way out of a certain number, say
abrat one fourth part; the remainder are not developed until
about two months later.” Ina private communication from
Mr. Walsh, I learnt that he had, like myself, bred hundreds
of the gall flles from galls collected late in the autumn, all
theso proving to be females, and that it was not until he
made collections of galls in summer, when a partia! devel
mont of flies takes place, that he obtained the male, this sex
belng a8 one to many hundreds of females. At length he
bred throo males, one of which he kindly forwarded to me,
and which I exhibited at n meeting of this SBoclety, Follow

ing up Mr. Walsh's method of collecting the galls of eynips

Kollari enrly In the season, that Is, just at the time when
they are bocoming hardened, and before any flies have e
coped from the fresh galls, I have tried, but hitherto with

ont sucooss, to obtain males of eynips; but I advise all who
uro interested In the matter to pursue the same plan, always
remembering that these mysteries of nature are only un-
folded at intervals, and then only to favored votaries,
Wit rewpect to the obtaining of males of nematus gal-
leola, 1 bellove that any one may collect, even oarly in the
soason, thousands of the galls of that insect without obtain

ing » malo; but in all probability, by persevering season af
tor soason, his offorts will, as in my own case, be crowned
with success; but | feel assured that unless the galls are
gathorod before any of the flies have escaped, he will have
little or probably no chance of success

Scieutific mervicun,

Foundations for Woodworking Machines.

The following practical information is extracted from Mr.
J. Richards’ new work on ' Wood Conversion by Machin.
ory."” The subject divides itself Into two branches; one
pertains to machines with reciproeating motion, and the
other to machines with rotary motion only,

In respect to reclproeating machines, such as frame saws,
jig saws, mortising mnchines, and so on, earth foundations
resist vibration mainly by the Inertin of their weight; that
is. an iron machine frame, when firmly bolted to a mass of
masonry, becomes part of n whole, consisting of the founda-
tions and the superstructuro, A machine frame of one tun
weight, bolted to five tung of mason work, isin effect much
the same as though the same machine frame contained six
tuns instead of one tun of iron. It is, therefore, not the earth
attachments which give solidity and firmness to machinery
set on stone foundations so much as it is the weight. which
is attached to machine frames, and such a proposition at
once suggests certain conditions, in constructing founda-
tions, which are often neglected. Presuming a foundation
to be an integral part of a machine, the value of sucha
foundation will be as its solidity, and depend upon how
firmly it is bound together, and how near the whole mass,
including a machine frame, approaches a solid.

To excavate a hole in the earth, and fill it with loose
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stones, will not make a foundation; and to attach holding
down bolts to pleces of timber buried beneath masonry is to
provide elasticity where rigidity Is required. Anchor pieces
for holding down bolts should be made of iron, and in all
cnses be placed beneath musonry, so that the whole mass
will be bound together. Buch anchors require considerable
surface, and should never be narrow pleces of wrought
fron, but broad castings of sufficient strength to ensure
ngainst their breaking with the utmost strain which can fall
on them, BSuch suggestions by no moans relate alone to the
difforence between good and bad foundations, First class
foundations are often prepared with holding down bolts to
ombrace but & part of the masonry, and no attention is given
to binding the stone work together,

In cases where such rigidity loads to the destruction of
bolts, bearings, and 8o on, and when some degres of elastio-

ity Is essontial, it Is obviously wrong to place the elastio
moedium, whatever it may be, botweon a machine frame and
ity foundation, or to provide for the elasticity in a founda-

tlon; the proper pluce for Introducing a ylelding or elustic
connection In such cases in botwoen the crank shaft bearings
and the machine frame, [o this way the desired result is
attained in & more offectunl manner, and the evil results of
jarring aod vibration avoided,

When any reciprocating machine, such as a frame saw or
mortising machine, has its reciprocating parts balanced—
that is, when a welght equal to the reciprocating parts is at
tached to the opposite side of the crank—the vibration will
be changed from a vertical to a horizontal plane; if the re-
ciprocating parts are not bulanced, vibration will fall mainly
in & vertical plane,
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ting machine can bo changed at discretion from a vertical
cal to a horizontal plane, and rice veraa, the counterweight-
ing of such machines should, in all eases, have referen-e
to, and be arranged for, the kind of foundations or attach-
ments employed In erocting the machines.

In experiments conducted some years ago by the writer,
to determine the most offectunl menns of resisting vibration
in a pecnlinr kind of snwing machines, driven at from 1,000
to 1,500 revolutions per minute, it was found that a heavy
crank wheel gave good results,  This in effect was employ-
ing the Inertin of n heavy mass to resist rapid reciprocating
motion. the effect of vibration not being permitted to pass
through the crank shaft bearings and be communicated to
the machine frame, The experiments were such s to in-
duce a belief that if, in designing deal and log saw frames,
a portion of the metal put into the framing were transforred
to the cranks or fly whools, » higher speed could be attained.
The introduction of an olastic medium, such as a spring or
block of wood, between the bearings of a crank shaft and a
machine frame, although seldom done, is one of the most
effectual means of avolding jar and vibration in reciproca-
ting machines,

To sum up the means of avoiding vibration in reciproca-
ting machines we have (1) Solid foundations, the machine

framing rigidly attached so that the whole becomes in effect
one mass, to resist vibratory strains. (2) Counter-
wolght arranged with reference to the plane in
which vibration can best be resisted. (3) An elas-
tie medium placed between the bearings of crank,
shafts, and machine frames. (4) Heavy crank or
fly wheels, with the crank pins inserted at or near
the center of percussion,

With a proper attention to these several condi.
tions, and by reducing the weight of reciprocating
parts to a minimum, it is safe to claim that at least
one third can be added to the speed of ordinary re-
ciprocating machines, such asare employed in wood
manufacture,

The main argument in favor of strong founda
tions for rotary machines is found in the manner
in which their frames are usually constructed; the
object in many cases seeming to be how many sepa.
rate legs can be provided, and how long a founda-
tion base can be secured. It adds to the apparent
stability of a machine frame to have a long base, and
no doubt it has such effect if a foundation is consid-
ered immovable ; but it is evident that, with founda-
tions not immovable, and such as a great share of
wood machines have to be set upon, any settling or
change of the foundation is communicated to the
machine frame, which is thereby warped and
strained out of truth in proportion to the weight of
the foundation and the power of resistance which the
frame offers; in this way a machine frame, instead
of being supported by, may be said to support, &
foundstion. It is not unusual to see machines with
four, six, or more legs, fastened down at as many
points to upper floors, or other foundations which
yield from unequal loads and from settling; tenon.
ing machines are especially affected by being fast-
ened in this manner, and their carrisge ways get
out of truth, and the frames warped.

A remedy for this difficulty is to mount machines
on three bearing points, instead of four or more, a
matter which every one understands, and a plan of
construction well adapted to many, if not most,
wood-cutting machines, vet for some reason not
adopted. A machine with three legs may require
more rigidity in its framing than if four or more
legs were employed, that is, if we are to consider
the theoretical conditions under which strain, jar,
and so on are resisted; but in so far as keeping a
machine in truth, and without settling strains, its
performance will, in most cases, be improved by re.
ducing the number of legs or supports.

Rough cutting is the result of imperfect balancing, loose
bearings or spindles, or cutters so weak as to spring and
bend, and is rarely caused by a movement of machine frames
or their foundations.

So important, indeed, are balancing, stiff spindles, strong
cutters, and truo bearings for wood-cutting machines, that
in those countries where the highest efficiency has been at-
tained, In constructing and operating such machines, we find
that massive frames and foundations are regarded as matters
of secondary Importance in the attainment of good work,
and that the most perfect English woodworking machinery
is constructed with frames of moderate welght,

There is no purpose here for arguing against strong foun
dations, nor oven against heavy frames for machines, when
there can be anything gained by either; the object Is to ex.
plain that many machines whioh are thought o require
masonry foundations can as well be operated on upper
floors, ns on earth foundations, and great convenience be
thus attained In many cases, bosldes avolding useless ox
ponse in proparing specisl foundations,

It is, moreover, bolleved that, in arranging wood factories
and machine foundations, there is & wantof & proper under-
standing as to the difference botween reciprocating and ro-
tary machines, all being looked upon as the same, and as
requiring similar foundations and supports, * Have a good
foundation for the planing machines; mortising machines
and sweep saws can go on the upper floors,” s not an uncom-
mon remark to hear in arranging a wood factory, and a
very correct one, considering the general courne in a factory

From this it follows that, If the vibration of a reciproca-

but itisbad to place rotary-acting machines on earth floors,
and reciprocating machines on upper floors.




THE BELOIAN MINING APPARATUS,

A system of apparatus, devised by M. Chandron and de.
signed for sinking the shafts in coal mines, is exhibited in
Machinery Hall. The machines are of colossal alze and form,
the most prominent featare of the vieinity, There is a tre.
pan weighing 13 tans, which is made of forged iron, and fit-
ted with cutters secured by taper keys, o as to make a cut
six feet long. Tho trepan is raised by steam power toa
hight of three feet, and dropped. It is turned at each ele-
vation =o that a cirele, six foot in diameter, i cut. The ad-
vance in soft ssndstone is said to be threo feet per day. The
trepan being withdrawn, a massive iron bucket is fitted into
the hole to remove the dédris.  After the first tool has pene-
trated about 30 feot, a second trepan, much heavier than the
first and having a central guide working in the opening
made by the first, is used, and, in the stone above mentioned,
it progresses at the rate of about a foot per day. A grap-
ple for recovering broken rods, and a sweep to catch the
sections of lifting bars, are also exhibited. There is, be-
sides, s grapple for stones, etc, which is an ingeniously
constructed pair of double lazy tongs arranged so that the
arms extend to the sides of the hole as the device is being
Jowered, and scour the bottom as it is being lifted.

When the cutting is finished, circular plates are let into
the opening, the bottom plates or cylinder sliding inside of
a second ring, and being surrounded with a moss gasket
compressed between the flanges. This keeps the water out
of the bottom. The second ring is convex beneath and
floats on the accumulated water. Then, as ringafter ring is
added, the water is allowed to escape, the rings sinking
gradually. Guides prevent the casing from tilting until it
is secured to hard impervions strata, when the shaft is
pumped out and is then ready for use. This machinery and
tubing has, already, we learn, been applied to 48 deep min-
ing shafts in Europe.

RUSSIAN RHODONITE.

We have already noted the magnificent display of mala-
chite and lapis lozuli from Russis. With the malachite
objects are two card receivers of a very peculiar red stone,
the nature of which puzzles most people. It is rhodonite,
the name being derived from the Greek work for “rose,”
in allusion to its color. Chemically it is a silicate of man-
ganese, and it is found in iron mines in Sweden and in van-
ous parts of Russia. Professor Dana, in his ‘Mineralogy,”
states that it has been met with in various parts of New
England, and mentions a large bed as existing in Maine,
Diamond dust is needed to cut it, a fact which at once ac-
connts for the price of the articles exhibited, $2,000 each,
which will probably deter enterprising New Englanders
from seeking the precious mineral in their own vicinity

MUSSIAN FURS.

Not the least interesting portion of the Russian display in
the Main Building is the superb exhibit of furs, which, indi-
vidually as well as collectively, are well worth studying. For
example, there are some black fox sking which are so ex-
tremely rare as to be worth $300 each. No furs known are
more expensive, with the single exception of the pelt of the
sea otter. The color is a glossy black, usually with a sil-
very grizzle on the forehead and flanks. When this grizzle
occurs the price falls, the pure black skins only costing
such high figures. Some of the skins of Russian sable ex.
hibited are valued as high as $125 each. This renders them,
when size is considered (each skin would little more than
cover & good sized rat), nearly as costly aa the black fox fur,
The darker the skins, the greater the value, But few such
fine skins as are exhibited at the Exposition reach foreign
markets, as they are monopolized by Russian royalty and
nobility. It is stated that only about 25,000 sable pelts are
yoarly captured.

Besides these famous furs, superb skins of the ermine,
squirrel, mink, fitch, seal, etc., are displayed, both inecrnde
state and made up into robes, muffs, and garments. Ono
robe of sable is valued at $2,000. A clonk lined with Thibet
gout skin, a fine silky wool, pure white and glossy,is offered
for $328, Fur rugs and carpets, almost unknown here but
Inrgely used in Rusals, are also exhibited, We noticed one
oxquisite rug, made, we were told, of 2,400 small pieces of
fur, of every kind and color arranged in tastaful designs,
For the labor manifested In its execution the price asked
($250) seems small.  The peculiarity of all the Russian furs
in the skill shown in thelr dressing, Every particls of sub-
stanee that can possibly be removed Is seraped off the Inner

side of the hide, leaving the thin skin which holds the hair
as soft and as fine as & kid glove, The mothod of prepara-
tion is also such as to render the furs moth proof, and even
prolonged soaking In water has no offect on their pliability,

TIHE SPANISH VIDENS,

Spain and her colonies contribute a collection of vegetable
fibers, which are applied to a multiplicity of useful purposes.
The well known manilla is shown, crude in ten fom
lengths, and manafactared into ropes, twines, carpets, and
artificial " switchos " for Indies heads. The pioa fiber is a
beautiful production, as soft and as fine as raw silk. The
filaments are not taken from the stalk or leaf, as in the flax
and similar plants, but are thrown out from the center of the
flower. A large case of fabrics from this material is ex
hibited inthe Main Bullding, The cloth resembles silk, and
is superbly embroiderod. There is a curlosity in the mil
linery line, near the same case, in the shapo of o rather gaudy
lady's hat, loteresting, however, because made from the
¢ peel of the common dalsy.” Several other plants, notably

Seientific Amevican,

and others,yield fibers of varying degroes of fineness, which
likewise are exhibited, elther suspended so ng to show their
groatest length or wound into skeins,

TWO AUSTRIAN CURIOSITIES,

An opal, said to be the largest in the world and valued at
$£25,000, is exhibited in the Austrian section, It is an ir-
regularly shaped flat stone, perhaps two inches in its great-
edt dinmeter,and comes from the mines in Hungary, whence
wome of the finest opals produced are obtained. Another
curiosity in the Austrian section is a large chandelier made
of hundreds of pieces of the finest amber., It is valued at
$8,000.

THE SMALLEST STEAM ENGINE IN THE WORLD.

On the platform of the Corliss engine is, perhaps, the
smallest piece of steam machinery ever constructed. It is
an engine made of gold, steel, and platinum, so minute that
it has for its foundation a twenty-five cent gold piece, while
many of its parts are so tiny that they cannot be seen with-
out a magnifying glass. It has a regular steam gage; and
thoagh complete in every particular, the entire apparatus
weighs only seven grains, the engine alone weighing but
three grains. The flywheel is three fourths of an inch in
diameter, the stroke is one twenty fourth of an inch, and
the cut-off one sixty-fourth of an inch. The machinery,
which can all be taken apart, was packed in films of silk.
The constructor is Mr. Levi Taylor, of Indianola, Iowa.

VEGETABLE TALLOW AND CINCHONA.

The leaves, fruit, and wood of the tingkawanyg tree, also
the pulp, from Borneo, are exhibited in the Netherlands sec-
tion. The produce of this tree is known as vegetable tallow,
and is obtained from the fruit.

The tallow, carefully prepared, is used by the natives for
cooking purposes. A common article, prepared with less
care, is used for lamp oil, for lubricating machinery, and
other purposes where fats are required. The roots of the
tree are successfully applied in healing wounds, and the
wood is a very good timber.

In a large case on the west side of the pavilion is exhib-
ited an herbarium, illustrating cinchona eultivation in Java,
The danger that the cinchona tree would be extirpated in
South America led to an attempt at its cultivation in Java,
which has been entirely successful. In 1832, cinchona
plants and seeds were sent to Java, and their caltivation
was commenced on a large scale. Atthe end of March, 1875,
the government cinchona plantations contained 2,020,810
plants, of which 1,819,710 were planted in the open air and
201,100 were kept in nurseries,

There are seven plantations, having together an area of
about 1,600 acres. The trees from which the bark is to be
taken are cut off about eight inches from the ground and
stripped of their bark, which is dried in the sun, From the
base of the stems which have been cut, & number of shoots
spring up, of which one or two are left, which will grow in
soven or eight years to a tree that may be again cut off.
The herbarium contains samples of the bark and wood, both
rough and polished, showing the section both lengthwise
and across the grain, the seods and leaves of the plant and
specimens of quinine, cinchonidine, quinidine, cinchonine,
and & namorphous alkaloid, made from the Javanese cincho-
na tree, '

THE DUTCH AGRICULTURAL EXHIBIT.

In Agricultural Hall, the Dutch contributions comprise a
romarkably large varioty of animal and vegetable products.
Among the grains we notice a prepared flour so treated as
always to keep fresh in the hottest climate, It is put up in
hormetically sealed cases, and has we learn, been success-
fully subjected to the severest tests. Yeast cakes, made
from corn meal and oll pressed from corn, are likewise a
novelty. There is an interesting display of beet root sugar,
produced by the centrifugal process. Beckeeping is repre-
sonted by n few straw hives of the ancient pattern, and a
dress for apieunlturists consisting of a bonnet and cape of
wire oloth, A large exhibit s made of canned goods, some
which, the descriptive onrd states, were put up in 1852 and
have made several voyages to India and back, remaining
in excellent condition, Cod liver, rapeseod, linseed, and
other well known olls are represented by samples of much
clearness and purity., Duteh flax, hand-scutched and mill-
soutched, is shown, the fiber being from three and a half to
four foot long. A specimen from New Zealand is almost as
white and as glossy as silk fiber. Especinl attontion is di-
reoted to the white blogsom linseed, which is exported from
Ameriea to be manufactured into oil.  The fiber of this flax
In conrser than that of the blue blossom ; but it is said to be
superlor in value, A very marvelous piece of work, partly
the handiwork of nature and partly of art, is shown in a lat.
tico or sereon, the meshes of which are about six inches
sqoare, and formed of interlaced twigs which have grown
Into ench other at the Interscctions, The Iattice is about 8
foot high and 5 feot brond, and the rods are 1} Inches thick,
TROPICAL WOODS,

Over 1,500 specimens of woods from the Philippine Is
Innds are shown in the Spanish Government bullding. The

spocimens are about eight inches square, one side of each
being polished and the other plain, and one end s shaved
down in s bevel to show the grain. The bark is also

loft on the block. Amomg the more valuable of these
woods Is the narea, a reddish brown timber resembling wal-
nut, and sometimes showing n bright red color, which va-
rlety is more highly estoomed. It is In demand for cabinet
work. A large plank of this wood, which Is 7} feet wide
and 114 feet long, Is on exhibitien, Very many varieties are

the banot, taloto, corteza de colias, de nabo, palma de buri,

marked ns valuablo ship timbers. Theso are tough, closo.

[OcToBER 7, 1876.
— _ —
grained woods, and osk and teak, the latter resembling live
onk or black walnut.

In this collection of woods is shown a mahogany log from
Cuba, about 25 feet long and 18 inches square, The value of
this timber for vencers may be appreciated from the fact
that the Commission has been offered $2,000 for this stick,
Other woods from Porto Rico and Cuba are also exhibited
with that from the Philippine Islands. The prices at which
these woods are contracted for, cut, at the province Tayabas,
ng o principle producing center, are for the narra timber, 1
foot square and 80 feet long, §5 in gold, and the same for
the molave timber.

In the same building is & piece of rattan 550 feetlong and
only 14 inches in diameter at the butt. It is coiled up like
acable.

BAMBLING NOTES,

Nusnen I,

WATER WHEELS AND THEIR MAKERS,

1 saw Root last week for the first time in three months,
He has a first rate mill site out on the Pappillion, and has
just finished his mill. He expects to start up next week.
In speaking of the wheels he had purchased, he brought
forcibly to my mind a business principle well worth consid-
ering.

“He had his own prejudices regarding wheels, as every
mill man has, but before ordering he sought and received
my advice on the subject. I may state here that [ havemy
prejudices on the water wheel question as well as he, and
I will further state that he ordered three wheels, neither
his own pets nor the ones I had recommended. When he
first spoke to me about the matter, I recommended a certain
wheel and at the same time gave him the addresses of all
the wheel builders in the country. Last week, at the meet-
ing mentioned, he told me his story. Hé had written sim-
ilar letters to all the builders, stating the case and soliciting
terms, financial and dycamical. He received many courte-
ous replies and gorgeous catalogues. The respondents ex-
plicitly stated that in the last seven years they had sold
such a number of wheels—had replaced such a number of
So.and-So’s wheels—have 200 wheels running in the State
of New York alone—*a wheel of our make was placed in
the mill of Mr. Sample in New Jersey, under circumstances
identical with those named in your letter, and performed
perfectly satisfactorily—have several wheels in your county
and enclose you addresses of users who will speak for them—
send you herewith names of 1,000 users of our wheels,
which list speaks for itself of their merit—think three of
our new forty inch wheels will suit you—call your attention
to our prices—call your .attention to the fact that all the
wheels in nse in onur own county are of our make—enclose
you Mr. Emerson’s report of test of our wheels—advantage
of turbines over overshot wheels no longer a question,” and
numberless more such items. But one concern wrote as fol-
lows; ‘‘Three of our forty-two inch wheels, placed as you
state, will do the work specified in your letter. Would be
pleased to receive your order with that understanding.”
Now here is a party not afraid to say ‘will," and the banks
say Y. 18. Of course the wheels were ordered from these
last parties, who seemed to know something about what
their wheels will do, as well as what they have done. Root
says he cannot lose, even if the wheels fail. The concern
furnishing them is responsible, and under the circum-
stances the price does not become & matter worth considers-
tion.

‘There may be a moral to Root's story worthy the attention
of manufacturers of the solid order. I mean, of course,
solid capital behind solid merit in the produet.”

THE WASTE OF COAL BY SMOKE.

“ From my office window I can see a paper mill chimney
of imposing hight. Night and day for two years, that
chimney has not ceased to belch out its solid volumes of
smoke, solid enough apparently to hold up the chimney if
tho positions were reversed. That smoke must cost the
mill owners o great deal of money; and a great deal of it
finds its way into my offico in the form of palpable soot.
The fact is that this whole smoke business is an abatable
nuisance and a sign of waste. Furnaces constructed especially
for the economical consumption of fuel are required, on
general principles, to burn the smoke. It is not found dif-
ficult to so construct & furnaco as to attain this end. Smoke
is composed of carbon which is visible, and hydrogen which
{8 Invisible. Had these products, when first set free in the
furnnce, been supplied with exactly the proper amount of
oxygen, they would have turned into carbonic acid and have
boen consumed. The proper adjustment of the combina-
tion of these gases forms the basis of design for smoke-
consuming furnnces.

 But plenty of furnaces are now in use in places whoro
it in desirable to burn the smoke, without entirely recon-
structing the furnace or going to any such oxpenno. Many
ingenious contrivances have boen invented, Intended to bo a
wimplo attachment to the ordinary furnace and to answer
the purpose of originally designsd smoke consumers, They
consist generally of poculinr dampers or peoulinr doors, of
alr holes behind the bridge wall, or of some arrangoment of
wtoam jots in the furnace, The behavior of some of theso
affalrs in remarkablo, Some fall entirely, some sucoced
perfoctly, while some burn the smoke, but at great ex-
pense, z
** Any ordinary conl-burning boiler furoace may be made
to consume nineteen twentieths of ita smoke, and to effect

some slight saving in fuel, without any alteration, and
without a penny expense, by procesding as follows: First,




ve been in the habit of using a poker, trade it off
1 Noxt firo a8 usnal, and, if it is not ralning too
and take a look at the top of the chimney
o be smoking. Now with the hoe push all the
- coal & little back, 8o as to leave n foot of the front

grate bars uncovered. Now throw in fresh conl

clear part, quite a lot of it. It will now burn from
edge, which becomes coked, the escaping gases
rer the glowing coal further in the furnnce. The
P firing consists in pushing these coked portions
back into the fire, and putting fresh conl on the side of the
heap nearest to you. You will notice that by this plan of
firing you never put any coal into the fire at all, but into
what may be called a coking oven, and you burn only coke.
All coals, clinker, otc,, are moved inward, and as a conse-
quence the clinker will all have to be taken out at the back
end of the grates. For this purpose a door in the side wall,
level with and atthe back end of the grate, will be found
‘more convenient than engineering the clinkers around to the
front door again, This method of firing is almost universal
in England, where municipal law fines a smoking chimney.
One objection to the process is that the charges of fuel, be-
ing light, must be pushed forward frequently, keeping the
furnace door open a great deal. Notwithstanding this fact,
the plan will be found very satisfactory.
SHAPTING, HANGERS, AND PULLEYS.

* Dixon has recently been replacing one of his line shafts,
He has been telling me for the last two years that the thing
was annoying him. He has made a clean sweep this time,
and Thope he is now at peace. He bought that shaft, with
its hangers, couplings, and pulleys, in Boston when he first
started his shop. It was his main line then. It wasonly
one and fifteen sixteenths in diameter, and the pulleys had
wretchedly gotten-up set screws in them. He says he
bought the stuff with his eyes shut, and I believe him.
About a yearago the receiving pulley on this shaft slipped
a little and gouged a couple of rings in the shaft. Last
month the shaft twisted off at that place, which is the best
thing that ever happened to it, for it made Dixon mad and
he superannuated the whole thing. Even the pulleys he
1aid aside for other purposes. The hangers, when Iying on
the floor, look as though they had a world of drop, but in
reality it was only ten inches, and they had been put up
with nine inch wooden blocks to lower them. They had a
fearful lotof metal in them, for they dropped about two
feet and then turned up again. That's what made them
look so impesing when on the floor. They were fancy-look-
ing affairs, all the orders of architecture having been called
into play in their design. Dixon threw them in his scrap
pile. The shafting was not atall nice, being very irregular,
and the pulleys were poor fits. The couplings were of the
modern taper sleeve variety, and looked first class in every
way, but were always troublesome. They were all right
when the shaft was in perfect line, and they were all right
when the shaft was very much outof line, as was the case
once when a new Daniels planer was put in the pattern
shop above. But when the shaft was just a little out of
line, as most shafts are, those couplings would squeak and
*“ ghaw " the shaft, and work off. Nothing could be done for
them but lining up the shaft, which seemed to be the only
thing which ought to be done; but the floor above was not
substantial, and it would disarrange the shaft in a very
short time. In putting up his new shaft, Dixon has stif-
fened this floor ns much as possible, and put up hangers
with twenty inches drop, with solid cast iron boxes and
glass oilers, The old boxes were solf oilers, but gave
trouble. He has enlarged a portion of this shaft, as ought
to have been dono at first,and put on all the pulleys in
halves, He says itcost him fifteen dollars every time he
put a new pulley on the old shaft, or changed the order of
hose already on. He has put on the anclent style of flange
coupling, which looks very much llke retrogression; but
my own experience has been about like Dixon’s, and I ex-
pect 1 should have done about the ssme thing., His coup-
lings are provided with an outer sleeve a foot long, which
covers the bolts, Without theso sleeves 1 believe these
flange couplings to be the most murderous pieces of metal
about a shop. His pulleys are the neatest 1 have ever seen,
Most of these two-part pulleys look very clumsy.

SELF-OILING BOXES,

“ Bpeaking of self.ofling boxes, I was told of a Cincinna-
tl firm who sold a complote mill outfit, with all boxes on
the self-oiling plan, The customor reported trouble with
the boxes, and further Inquiry elicited the fact that no ofl
whatever had beon supplied to them st tho trial start, The
self oiling feature had been depended on for supply as well
as regulation.” LEFTWICK,

———— 4
THE FAIR OF THE AMERICAN INSTITUTE,

Despite the existence of tho Contennial Exposition, the
present Fair of the American Institute in likely to bo s in.
torosting, In point of noveltios displayed, as any of its late
predecessors, The wame, we think, will be found true of
other local exhibitions. Both from the size of the Centennial
and from the limited time which most visitors thereto have
at thelr disposal, to the foreign exhibits is given the great.
est share of attention ; and many home contributions, which
in smaller colloctions would be narrowly scrutinized, are
there overlooked, or at least but cursorily examined. Local
falrs, therefore, viewod as domestic ndvertising mediums,

really offer suporior adyantages to the great international
display ; and the recognition of this fact, by muanufacturers
and others, doubtless accounts for the non.diminution of

the ususl number of entries in the American Institute
bullding. On the part of the Falr managors, it is ovident

Scientific American.

that exertions have been mnde to render the show more at”
tractive, both to exhibitors and to the public. New decors-
tions, quite tasteful in their way, s new and handsome
fountain, an attractive-looking, though poorly stocked,
Japanese bazaar, and varlous other improvements haye been
added. The general arrangement of the hall, however, Is
the same as during former years; and we can dispose st
once of a large share of the miscellaneous exhibits by
stating that they offer a like similitude. As st every recur-
ring fair there is some one prominent contribution of espe-
olal interest, so there is to this one, in the shape of

THE POTTERY DISPLAY.

Visitors who are familiar with the exquisite ware of
France and England will see, doubtless, little to admire in
the two neatly arranged exhibits of the Union Porcelain
Works of Brooklyn and of a New York manufacturer ; but
on the other hand, those who have watched the progress of
the pottery industry in this country will see, in the ambi-
tious attempts at majolica ornaments, Parian statues, and
like objects hitherto only imported into the United States
from Europe, an advance both rapid and full of promise for
the future. We have before us a French journal in which
one of the French artisans, who had been sent to this coun-
try to examine the Centennial Exposition and who has re.
turned, warns his trade publicly that the competition of the
United States in the manufacture of fine pottery is greatly
to be feared. Probably the best we can do in fine porcelain
is that shown at the American Institute Fair. The taste
displayed in ornamenting is sometimes questionable; but
the work is there, and there is plenty of artistic ability in
the country to supply the needs when once its attention is
directed to the subject. In the Brooklyn factory’'s display,
quite a handsome vase is exhibited, commemorative of the
Centennial year. Scenes from the national history are exe.-
cuted in bas relief in panels around the base; on the sides
are medallions of distingunished men, and the handles are
bisons' heads. The painting is appropriate and tasteful,
and as a piece of pottery it is of excellent fineness, There
is also in the same exhibit a commemorative cup, showing
some fine modeling work which is worth examination,

THE MACHINERY DEPARTMENT

is now a chsos, but we are promised a host of new things.
The driving engines are three in number; an 80 horse power
‘Wheelock, a Brown engine of similar size, both models of
admirable workmanship and finish, and a Hampson & White-
hill 40 horse power machine. There is the inevitable and
omnipresent Baxter engine in its various sizes, possessed of a
new interest through being attended by a lady engineer. A
new yacht engine, said to be of 5 horse power, built by Har-
sen, of Greenpoint, isa neat, compact, and very small ma-
chine, which seems excellently suited for small boats. The
cylinder is vertical and inverted, and there is a new and

froin an inclined slot in an eccentric, thus changing the lat-
ter to one side or the other, and so,through the eccentric rod,
controlling the motion. The device, which might be termed
n single link, works excellently. Celluloid emery wheels,
composed of & mixture of celluloid and emery, are exhibited
at work. They seem to have the advantages of not glazing,
they run with little noise and few sparks, can be used with
water, and the wheel at the Fair has cuta clean square-
edged notch in an old file, a good piece of test work.

Of course the band and jig saws are out in full force, and
the popularity of the Chinese puzzles and toy frames and
furniture which they manufacture shows no sign of waning.
We notice & new tool interesting to woodworkers, called a
friction feed cnt-off saw. The friction feed is obtained by
passing a strap, which connects the treadle and the vibrating
saw carriage, over a friction pulley which isalways revoly-
ing when the saw is in motion. By pressing lightly on the
treadie, the band is tightened over the pulley, and the lat-
ter thus pulls the saw forward to its work. There is alsoa
now gage und measuring attachment, placed transversely
norons the front of the table, consisting of a perforated plate
and sliding stops thereon, which last is connected with a pin
und knob by a rod. In using, the pin is placed in the hole
on the plate corresponding to the length to be cut, and the
stop is thus moved to the exact distance from the saw indi-
eated in inches by the scale, This is done very quickly and
%0 saves time. A new gear wheol is exhibited in model (why,
wo fall to perceive, ns opportunities might easily have been
afforded for showing full sized wheels at work), made after
n now process, the V-shaped teoth being forged or pressed
by the sction of a die revolving in contaot with the hoated
blank wheel, which likowise rotates, Advantages claimed
aro absence of flaws, accuracy, strength, no back Iash or lost
motion, ete. Veneored pulloys are novelties, and seem to be
a choap and fair substitute for ordinary wooden pulleys. The
poripheries are made of threo layers or vencers of ash, The

pulleys run true and owsily, They are not visible In actual
uso, and hence no further opinion is possible,  Exhibitors
fall to consult thelr best intorosts when they show devices
{dle, which can essily be displayed In eperation, Thix s be-
coming n too common orror at the American Institute Fairs,
The mechanical publie, the interest of which it is hoped to

enlist, is not at all inclined, under such clroumstances, to
accopt assertions of advantages on faith.
— ———eetro—
Handasyde's Composition for Bollors,

Messrs. C. H. Handasyde & Co,. Dunleith, Scotland, have
rocently established an ngoney ar 24 Broadway, in this oty
(heo advertisement on another page), for the lntroduotion of
their antl-incrustation composition for stationary bollors and
Jocomotives in this country. The composition has been

tested on the railroads and in collieries and irouworks Yo a

simple reversing gear, which consists of a rod moved to and | 3%
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great extont in England and Scotland ; and we have before
us & long list of the names of the mout extonsive manuface
turers abrond who are using the article at the present time,
Mr. G. C, Campbell,the agent in this country,has lnstructions
from the manufscturers o make no charge to users of the
composition unless it nccomplishes all that is claimed for it;
and they modestly state in their circular that they *‘ refrain
from claiming for their composition any advantsge over
others of a similar nature, but ask for a fair and unprejudiced
trial, so that its real """im‘.’ be ascertained.”

The Patent Business of Groat Britain,

In the year 1875, the aoplications for patents made in
Great Britain and Ireland numbered 4,581, being 69 more
than in 1874. Tho increase is less by 129 than that of the
previous year, and this diminished rate of growth is fairly
attributable to the depression of trade.

The British patent statistics enable us to form an idea of
the proportions of inventions in that country that have any
substantinl value, For instance, in the year 1875, 1,173
patents were not earried further than the six months provi-
sional protection, which is the preliminary period for which
patent is granted ; and as a rule, only 28 per cent of British
patents sarvive their third year, and 10 per cent their
seventh, Small as this business appears in our eyes, the
considerable fees exacted from patentees realize altogether
a very large income, the year 1875 ylelding a revenue of
over $550,000 in gold after all expenses were paid. This
sum is about the average amount; and since the office was
remodeled in 1852, over £6,150,000 has been paid into the
public exchequer. The claims of Science are now being
urged upon the Government; and it is to hoped that, in con-
sideration of the large revenue yielded Ly the patent office,
the proposed Science Museum may be established. A siteon
the Thames embankment has already been suggested for
the purpose, and a plan for the institution is published in
the Patent Office Report for 1875, recently issued.

DECISIONS OF THE COURTS.

United States Circult Court~=Northern District of Ohlo.
HARYEATER PATENT,—HEXXY F. MANN £, EDWIN BATLISS.
{In Chancery.— Before Emmons, C. J. — April Term, 15%.]
Exxoxs, J.:

In this csuse complainant’s bill recites that he (s owner of letters patent
of the U'nited States, dated Fedruary 34, 1871 bol1 a refasuc and extension
of letters patent No. . dated June &, 1804, sald relssued lctters patent
being numbered § 381, foran improvement in harvesters, com 1 hav-
fag been one of 15- original ntees, and baving acquired the interest of
m: e:;pu‘l:aln. acob J. by so ssslgument from sald Jacod's ad-
ministrator.

The Improvement consists, in brief ugm. In baving an elevated side
delivery of the cut Jnln in the straw, by means of an endless artou.
whereby the 0 Is discharged into a luhoury receiver, of concave form,
from whence by means of a revolviog rake, the teeth of which describe a
cirele aml{ colncident with the cirele of which the concave recelver forms
s mlun into gavels of sult size for
foto sheaves or hundles. The bill prays answer, account of profits
damages, and 1 n in usual form.

The anawer denles originality and noveity of the iavention, as also ia-
fringement, in that 'henubyeooyhnnl s device the graln l-dhuﬂ«l
into & recelver which is ** concave” in form, the machines constructed by
ddmutduehnrftnntr graln into a receiver wihich is “ fiat and horizon-
tal,”" trom which it is taken by the binder without the use of the revolviag

e,
On the hearing the question turned malnly upon the &b cialm of com-
plainant’s patent, which is {n these words:

**4. The statfonary concave receiver I, baving a continuous surface, ar-
ranged as described at the side of a harvesting machine. baving an elevated
side dellvery so as to receive the cut graln from the e!emlngcnl:d dellvery

pnntuf;oud‘ t¢':4)lle:.-l. hlll;e same Into gavels proparatory to ti belng dis-

m the machine, ™"

S tho Tl d"mm b 'eonm; T descrined 1 D Ciakm,
'orm from emplo, ¥ N .
and does not conuﬂlue an iafyl ent as charged (o the bIL,

n
Complalnant's biil dismissed Notice of appeal to the Supreme

ourt.

The opinfon of the court in this case was delivered orally, and was oot
reduced to writing, and this report is msde by the clerk.

[Geo. H. Christy and Wm. Bakesell, for complalnant.

S. A. Goodwin, for defendant.

COsats.

DECISIONS OF THE COMMISSIONER OF PATENTS.
IMPROVEMENT IN SHUTTER HINGES, — HARYEY LULL, — EXTENSION,

[In the matter of the application ol_lllruLl.ull. for the extension of let
tors patent of January 2, 1851, No, 10,437, —Declded July 27, 1576, ]

DoorrrTLe, Acting Commissioner:

This lppliullun or the extension of the above named
under the authority of the Act of Congroas, ;sprowoa il 3 1596 It was
once extended for seven years, from the day of January, 1583, which
term expired tho 24 day of Jan LN

¥rom the Congreasional Record, In which the h‘-rocecdlup relating to the
act above cllod were printed, It s shown that this case was very fully dis-

in both Houses of Congress . No opposition was made there, or
been made before this Office, since these proc“dln‘r commenced, Over
sixty prominent manufacturers in varfous large cities signed the petition
that applicant made to Congress.
T eg.n with pro-

tent was made

The lgvenl on consists in the construction of a sbu
Jections and bevels, so that it may lock Itself i @

The Examiner importa the {nvention to be novel at the
of the original patent, and

o
of the t
roof anows that no self-locking hinge mads at
an cnr'uor date has been Introduced lota the market to any consfdarable
extent, tented

Nor does It hat any inv aloce that

Py L 1§ a
time has superseded (8, The qmol’ also shows that the lnveation s valua-
ble and Important to the publio to the extent of many hundreds of thou-
sands of dollars, that loss than §10,000 pront has been reallzed by the lnven~

tor from tho sales of the article, and that nearly all of that has beon con-
sumed In lHtigation,

The Examiner u‘zorh. and the proof substantiates his m&eﬁnnl that
these hinges have been sold In quantitios sufciont to A 2,160, 'lndot-
and 1t s estimated that the public has boen saved In breakage, wWear an
toar, and extra fastening, to the amount af 0,000, The faventor Is now
very old and poverty-stricken, with a wife and several childres Gepending
upon him for -up%oﬂ.

1t 1s also shown by numerous afidavits and other evidence that the effect
of the |lr)(uu«|l extension upon the puhlls;‘lnwrvn will be good, (nasmuch
as It will provent the manufacture of ol Mr. lrml constructed wares
and will continue the manutacture of & valuablo hinge fn the havds of
those who will cocstruct 1§ In qmlwr ahiapo and of durablo material,

The applieant hax fully compliod with all the requirements of the law ang
Ooe practice entitiing ‘mu 10 the extension of h‘]a patent, \’er{ Iy has
amore meritorfous ease heen presonted, and 1t (s without healtation thas
the extension applied for s granted,

Recent Dmerican and Loreign Fatents.

NEW MECHANICAL AND ENGINEERING INVENTIONS,

IMPROVED CIHIMNEY FLUE CLEANER.
James Grimos, Portamouth, Ohlo~This invention consists of
spring aoted wing seotions of the oleaner brushes, whioh are
lookod vo tho stom until the same is carrled up in the chimney by
moans of jolnted links. The wings are released by a cord running
down along thoe stom,

IMPIROVED WATER ELEVATOR AND PURIFIER,
Conrad Hartaell, 8t. Josoph, Mo.~This Invention causes u cur-
rent wheel located on a float to operate a pump, which druws its
water through a submorged tube, at the bottom of which is s il
ter. The objeet {8 to afford a constant supply of pure wator,

IMPROVED BALARCED THROTTLE VALVE.

Hubbard Hondriokson, Red Bank, N. J.—In openiog the yalye,
tho mavoement of @ stem Arat moves small additonal valves,whioh
are easily moved and admit the steam. The latter passos to the
other sido of the main valve and oqualizes the pressure so that it

can bo woved freely.




IMPROVED PAPER-CUTTING MACHINE.

James Harding Brown, Porter's Mill's, Wis.—This consists of a
lever fixed to swing horizontally around a vertical axis in a ful-
crum standard over a cutting table, and carrying two roller out~
tors. The Iatter are adjustable for cutting wider or narrowor
strips. There = also a rollor gage for pressing on the shoet of
paper to hold it {n place.

IMPROVED RAILROAD CAR TRUCK.

Laban B. Lyons, Chillicothe, Ohlo.—This Invention relatos to the
construction of the motal side frames of the truck, to the moans
for connecting and suspending the brake beams, and also to the
form, construction, and armngement of other parts.  For particu-
ars, see patent.

: IMPROVED TIRE UPSRTTEN.

Bdward W. Holt, Corinnga, Me,—In ordor to easily and quiokly
upsot the tires of wagon wheels without changing the form of
the tires or cutting them apart, this inventor provides a pair of
arc-shaped Jaws, with flutad cams, that enguge with fluted lugs on
the jaws to olamp tho thro. Ono of tho Jaws Is fixed to the bed
plece, and the other is capablo of being moved fn wiys in the bed
by an ecoentrio plvoted to the bed and beardng ngainst a roller in
the movable Jaw. The Jaws are forced togother to upsot tho tire,

IMIPROVED ROAD BORAPER,

Addison Shanklin, London, Ohlo.~This Inyvention has roforonce
to such Improvements in road scrapers that the handles may be
looked seourely to the soraper bowl by bolts,which may be readily
lengthoned when worn, 80 a8 to keop up the relinble looking of
tho parts.

IMPROVED STEAM VACUUM PUMP.

William V., Dubols, Covington, Ind.—This relates to the con-
struotion and arrangement of the working chambers, afr ocham-
bors, and valves, and partioularly to tho contrivance of the valve
for changing the admission of steam to thoe working chunmbor,
and to & vacuum cbamber for relleving the Jar at the foot valve
in the end of the pipe in the wall,

IMPROVED RAILROAD SWITCH GUARD.

Frank B. Peace, Maryville, Tenn., assignor of one third his right
to Elijah Walker, same place.—This invention consists of guard
rails, with projecting parts or heads pivoted at both sides of the
switoh rails. The engineer is enabled to see readily, by the pro-
Jecting guard rails, whether the switch is set or not, and has time
to slacken speed and put on brakes, so that the catches or heads
serve as stops to the train without throwing the same off the
track.

IMP ROVED MACHINE FOR STRIPING PAILS.

Samuel R. Henry, Stillwater, Minn,—This invention consists of a
chuck for uolding the pails, striping rollers, a roller for supplying
them with paint from a paint box, carrying and guiding rollers,
and a contrivance for raising and lowering the chuck to facilitate
the application and removal of the pails.

b

NEW HOUSEHOLD INVENTIONS.

IMPROVED FOLDING TABLE.

Wilber F. Bartholomew, St. Louis, Mo.—The legs of this table
slip into standards, and are supported therein by spiral springs.
They thus may be, by spring catches or like devices, adjusted so
that the table will remain at any desired hight. With this con-
struction, it can readily be raised to a convenient hight for use as
= cutting table, and, when in use for ironing or sewing, can be

owered and drawn over the lap.

IMPROVED NURSERY CRIB.

‘William H. Thompson, Columbus, Ohio.—This 18 a crib having
two sides hinged to bottom, two sides hinged to the corner posts,
and two divisions hinged at the bottom. This allows of the device
being folded into small compass.

IMPROVED FLAT IRON HEATER.

Franklin A. Powell and Susanna L. Robinson, Pontiac, IlL.—The
body of the sadiron has an angular socket which receives the
lower portion of the handle. The part of the handle that attaches
to the fron is made to fit the socket, and is cut down to allow a
Jateh to swing over it and under & hook attached to the fron.

IMPROVED WASHING MACHINE.

Micajah D. Martin, Marietta, Iowa.—This is a novel lever contri-
yanoe to a rocking rubber pivoted in the axis of a tub. The ob-
Ject of the lever is to enable the operator to work the rubber by
a0 easy purchase, and, at the same time, to stand suflicient)y dis
tant from the tub 1o avold the steam rising up from the soapsuds.

IMPROVED HANOING SPITTOON.

John C. Winton, Muddy Creek, Tenn. —The object of this inven-
tion s to provide a spittoon, so constructed as to adapt it o be
suspended upon a wall or other vertical support. The devioe con-
sists of a saliva box or receptacle of sujtable form, provided with
or attsched to a plate extended upward, and having a flange
around its edge to provent the saliva ejected against the plate
from escaping over ita edge and to gulde it into the aforesaid re-
ceptacle.

IMPFROVED STARCH BOILER AND STRAINER.

William H. Whitlock, New Albany, Ind.—This device admits of
the starch being strained instantly after bolling without being
poured into another vessol, dispensing thereby with straining
through a cloth, and burning of hands. It consists of a vessel with
interior strainer, sliding therein by a bale, When the starch Is
ready for use the strainer is placed into the vessel and bushed to
the bottom of the same, so that the liquld starch will low through
the strainer, while the Jumps will be earried to the bottom of the
boller.

NEW AGRICULTURAL INVENTIONS,

IMPROVED HAY LOADER

Calety Loader, East Pennard, England —This relates to certain
improyements in that olass of hay raking and loading devices In
whioch the frame which carries the endloss elovator (s made Join-
tod, and with an upper movable sootion; and It consists In the
means for operating the sald jointed sectlon.  Sald seotion I ad-
Justed as required through arms, by moans of cords and pulloys,
worked by a bandle. The section s also armngoed In connection
with s suitable clovating device.

IMPROYED FLOOD YENCE.

Wiley C. Barber, Rockmart, Ga.—In this device an eccentrionlly

pivoted log, with a number of upright pins or stakes, forms a mok

that gives readily for the passage of drift wood, and readjusts It-
self automationlly,

IMPFROVED POULTRY COOP,

Markus Eblbert, Groonville, Ala—This inventor arranges the
bars or grating forming the sides and top of acoop in such a way
that they may be folded compactly together. The object Is to pro-
vide a coop which may be used for shipping poultry, or a crate for
other articloes, whioch may be folded in small compass for reship-

Scientific American.

IMPFROVED WIERL 1TORE,

Rudolph Vamplll, Mulling, 8, C.This conslsts of a pair of hoo
platos seoured in a diamond-shapod frnmo. At the forward ond of
the Intter a wheol Is Journaled. Tho wheol may be adjusted to
cause the hoos to work st any desirod depth In the ground, A sult-
able handlo is attached to the frame.

IMPROVED ADJUSTMENT FOR HARVESTER PLATFORMS.

Samuel Noxon, Jr,, Ingersoll, Ontario, Canada.—The novel foa~-
ture In thisdoviee Is a simple arrangomeont of a lovoer and gearing
whioch sorves to lowor the gealn table, thus adjusting the outtors
to any desirod hight.

IMPROVED SEED PLANTER AND FERTILIZER DISTRIBUTER,

John O, Foosho, Greonwood, 8, CThiy rolatos mainly to tho
constraction of the hopper, the bottom of whioh I8 made In goo-
tlons, whioh are onusgod by sultable moohunism to rlse and fall,
Tho effoot (8 to work the gunno ouv of the hopper and also to erush
all lumps.  Tho matorinl (s afterwards guidod te tho ground by n
sultablo gulde plate,

IMPROVED CIDERM ILL

John Thomas Geifting Grant, Tonn,—The easentinl fontures hore
nre a perforated orib, resting on a platform, in which the Juloo is
oxprossod from the erushed frult by a followor, operntod by n lever
hooked under a yoke, and prevented from deiving the yoke to-
gother by o bar.

IMPROVED TLOW,

Stophen M. Harrls, Forest Grove, Oregon,—The now fonture here
I8 nolearer for proventing tho clogging of thoe colter or stand-
ard, where It 1s connected with the beam, with stubble, woeds, and
tho like. Thoe sald cloarer (sn kind of shovel blade fixed on a spring
support over the beam. The support couples with n wheel fixed
#0 a8 to roll along the ground and work the olearer forward and
baekward,

IMPROVED PLOW,

Robert C, Traweek, Blanco, Tox.—Tho plows are nttached to bars
which may be turnoed on thelr pivots o that the plows will always
be equally distant from cach other, nod will be square with the
line of draft, The bars may wnlso be ndjusted to nny desired nngle
with the beam, and are held securely in place when adjusted.

IMPROVED I'LOW.

Judson 8. Hartzell, Addison, Pa.—This plow I8 80 construoted
that the parts most subjoct to wear can be readily detached when
worn, and replaced with new onces, and when in use will be held
firmly to their places. A flango i formed upon the stundard and
mold board, and recessed upon {ts inner and outer sides to receive
the two parts of the landside, which are bolted to each other and
to the flange.

IMPROVED CULTIVATOR.

John €. Bannigan, Dunleith, TIL—This includes n variety of now
mechanical devices. By means of one, the deaft may be attuched
in such a way as to protect the plants from being injured, by nan-
other the plows and beams may be adjusted, and by anothor the
driver's seat iscauged to balanee the forward draft,

IMPROVED HORSE HAY RAKK.

Henry H. Hathaway, Clockville, N. Y.—This invention I8 a horse
hay rake,so constructed that it may be used for heavy raking, and
for light raking or gleaning, may be easily dumped to discharge
the collected hay, will adjust itself to uneven ground, and will not
serateh or catoh upon the ground. The novelties here are all in
mechanieal construction. The rake is susceptible to a variety of
uses Including heavy ns well as light raking or gleaning. The rev-
olution of the wheels nots to cause the teeth to drop collected hay.
Devices are provided whereby the machine adjusts itself to uneven
ground, and the bay is provented from rolling or twisting in the
rake.

IMPROVED LAND DRAG AND CLOD CRUSHER.

John M. Crockett, Dallas, Texas.—This invention is an improve-
ment upon the clod erusher and drag for which letters patent No
177,476, were granted to the same inventor, May 16, 1876, In that im-
plement a series of flat metal bars are secured, in ranks or rows,
to front and rear wooden crossbars, each of said metal bars having
two ocurves o armnged that they alternate in position with the
curves of the contiguous bar or bars, for the purpose of more
quickly reducing the clods to a pulveruleat condition in passing
over them. The object of the present invention is to simplify the
construction, reduce the cost, and increase the efficiency of the
drag. The metal bars are divided Into two parts, and each part
curved and attached soparately to a crossbar.

——t

NEW WOODWORKING } AND HOUSE AND CARRIAGE
BUILDING INVENTIONS.

IMPROVED SPOKE SOCKET.

Henry Oldendorph, Waterloo, TIL—This invention consists of
plates provided with shanks, and so formed as to fit upon the side
of u felly and spoke, to fasten said spoke when broken off at the
shoulder of its tenon.

IMIPROVED GATE,

George W. Calking, Milton, Wis.—This gate is so constructed that
it may be opened and closod by s driver without his loaving his
seat in the vebicle. A slotted lover recelves a pin attached to the
lower part of tho gate, and passes through a space between the
parts of one post and s pivoted to said post. The upper end of
the lever passes through a slot In the upper bar of the gate frame
and is pivoted to a bar that slides thereupon. To thoe sliding bar,
toward its ends, are atiached the ends of two cords, by pulling
upon one of which the gate will be opened, and by pulling upon
the other the gate will be closoed,

e t——
NEW MISCELLANEOUS INVENTIONS.

COMBINED GLOVE STRETCHER AND HAND MEASURE.

Moses Greensfeldor, Harrisburg, Pa.—This consists in the eombi-
nation of a band mensure with a glove stretcher, the measuro belng
s0 armnged within the handle of the stretcher as to be capablo of
belng drawn out for use.  1tis onused to rogaln its position in the
handle by means of & sultable spring.

IMPROVED REVOLVING SHOW STAND.

Omnge P. Gould, Lowhburg, Pa.—Three splder frames are moun-
ted on a spindle at sultable distanoes apart, for holding shelves, on
which the goods are to bo placed, The said frames are mado of
onst fron, and made to revolye on shoulders of the spindle, which
koep them In thelr respective positions.  Arch bars are provided
for connocting the spldor frames outside the sholvoes, and are ar-
ranged with loops and pios for that purp se.

IMPROVED ANTIVICIAL MARBLE,

Richard Guelton, New York olty.—Thisls a prooess for imitating
fine blsok marble without velos, and also for reproducing artifi-
olnl inorustations on the marble. A coment Is mixed with animal
binck, and after it {s sot the poros are filled with more cement,
proviously colored., Then fellows the application of nitrate of
iron, oto., and polishing, There is an Ingenious mothod for imita-

ment.

ting yeing, and a prooess for rendering the marble acld-proof.,
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IMPROVED METHOD OF TANNING,

Alphous M. Barnes and Willinm F. Yocom, Weston, Mo, —The
hidos, aftor belng Hmed, are bated in a mixture of soft water and
corn meal. They are then strained out and are ready for the dross
liquor, which I8 prepared of soft water, salt, sulphuric acld, sul-
phate of potash, and buttermilk. After handling, the hides are
plnced in a tan liquor, prepared by adding to each 100 gallons of
oxtraot of bark liquor, sultable quantities of salt, sulphate of pots
naly, and ilxl[)hllﬂc acid. Then follow strengthening, scouring,
sonking In gambier liquid, and lastly preparing in sumac lquor,
The invention also includes a process of tanning hides with the
halr and fur on, by subjecting them to the nction of a dress |-
(quor, nnd then treating them with a composition of half-strength
Iyo.

IMPROVED ADJUSTABLE ARM REST.

Mosos Bhoemnker, Plattsburg, assignor to himself and Charles
Jo Noabit of Platt Clty, Mo.—This is a deviee for supporting the
nam whoen writing upon the lower part of the pagein large, thick
books, It may also support the side of the book in a level posi-
tlon when writing upon the thinner part of the book, or upon a
pago of n book 80 bound that its sides will drop or Incline when
#nld book 1 opened.

IMPROVED CARBURETER.

Muartin Bchmldt, Houston, Tex.—This Invention isan improve-
moent in that class of carbureters in which air or gas I8 forced
through n ochamber filled with absorbent material that has been
saturnted with hydroearbon. By a novel arrangement, by opening
n stopoock, more or less gns will pass to the burners without pnss-
Ing through the carbureter. By opening it fully, none of the gas
will pnss through the carburetor; and by closing it fully, all the
gos will puss through the carbureter.

IMPROVED LARD OIL LAMP.

John Roemer, Champion, Mich.—This invention consistsof pipes
for rocelving the heat of the flame, and conducting it down into
the ofl chamber for warming the oil: the object being to make
Inrd ofl Innterns capable of uge in very cold weather.

IMPROVED ELLIPSOGRAPIH.

Henry C. Root, San Francisco, Cal.—This is an Ingenious (nstru-
mont, excellently suited for the uses of architects, engineers, and
others. By turning a crank the pen will describe an ellipse, with
the long nxis coinciding with the face of one standard, and the
short one In gimilar relation to the face of asecond standard. By
ndjusting the centers so as to coincide, that is, one above anothef,
a true circle may be struck. The size of the figure deseribed by
the pen may be closely regulated.

IMPROVED BARREL STAND.

David Scott, Olney, I1l.—This device furnishes a storage place
for barrels, protects them from dust, ete., and {8 so constructed as
tonllow of thelr being tilted easily. The barrel can be adjusted to
any desired hight for drawing off its contents.

IMPROVED ADJUSTABLE POCKET BOOK FASTENING.

Danfel M. Read, New York city.—This consists of top and bottom
plates, having each a corrugated channel, in combination with a
face plate, having a catch on both sides. The shoulders of the
channol receive the catch between them, so that the catch can
have no laternl movement, and cannot slip out from between the
plates,

IMPROVED HITCHING POST, '

Charles F. Roth, Winterset, Jowa.—This invention consists of a
bell-shaped metallic case, in which a vertical bar, slotted at its
upper end for the attachment of n halter or bridle, Is retained by
a spring catch bar; the latter being released from the vertical bar
by means of a key =0 constructed as 1o press when turned on its
upwardly inclined inner end. A spiral spring surrounds the lower
end of the vertical bar, and presses {t up, exposiog the slot when
the spring catch bar is relensed from it.  The hitehing bar has a
rounded hemispherical head, which, when the dovice s closed,
rests upon the bell-shaped case.

IMPROVED MACHINE FOR STRINGING TOBACCO LEAVES

Louis Strasser, Columbus, Ohlo.—~This consists essentially of a
needle lying on a bed, so arranged and being so confined that a vi-
brating pusher, worked mpidly by a foot-power mechanism, is
made to push the leaves on the needle and along it to the string
attached to the head, and also along over arod or wire, from which
the leaves are to be hung, balf from one side and half from the
other. The armangement is such that the leaves can be strung as
rapidly as two persons can present them from opposite sides in
front of the needle.

IMPROVED BRIDLE.

Danicl T. Van Antderp, Prophetstown, [1L.—This is an improved
attachment for bridle headstalls, to cnable the horse’s head to be
rised or lowered, as desired, and to enable an unruly or vicious
horse to be more readily controlled. The invention consists in ad-
Justable straps attached to the headstrap of a bridie headstall, and
in overdraw strups which are drawn together at their middle parts,
their lower ends being secured to the bit rings. The overdmaw
straps have gag runners attached to thelr ends to recelve the check
rein.

IMFROVED BUSTLE.

Mre. Alwilda Swallow, Shelbyville, IIl.—This consists of a bustle,
made of one picce of spring wire, and bent to form two bows, of
which one is larger than the other. Said bows are arranged at a
suitable angle and connected by colled springs, to which the belt
is attached. The bustle has no sharp edges to cut the clothing,
and is light, cool, and strong.

IMPFROVED BALE TIE BUCKLE

Thaddeus Bunker, Cuero, Tex.—This consists {n half-ring bars,
having small half-ring hooks formed upon their ends In the oppo-
site direction, which secure the ends of a bale band by clamping
tho Inside end of the band odgowise, in & manner not to cut or
struin the band, but to make it an impossibility toslip or give
way.

METHOD OF TIFPING AND PATCHING BOOTS AND SHOES.

David T. Cooper, Juckson, Mich.—By the old method of putting
on tips or patches, the tip or pateh s retalned by sewing through
the outer sole all around, which presents an unfinished appear-
anoce, while roquiring a groat deal of labor. By the present method
u tip, pateh, or foxing may bo put on the shoe in a fow momenes,
and without ripping up the heel seat. The invention consists in
doubling up the edge of the tip, patch, or foxing, ﬁmlm
Into the folded part, and fastening the wire by forcing the ends
through small awl holes of the outer sole, and by intermedinto
wire clips, which are drawn up tightly, mmmu or
clinched on the outside of the sole.

IMPROVED TOBACCO STICK NOLDER,

Thomas A. Banes, Leesville, Va.—This is an mmm
ing the stick on which the tobacco leaves are bung after outting,
saving theroby the Iabor of the hand roquired for holding the stick
while the cutting hands hang the tobacco. The invention
of a metallic post, driven In the ground,with nhhb‘th&

ploce, and top bracket and clamp, to support the tobacco
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Tmplomentsand Industeial Machin-
! ort and Domontlo Use, lt.ll.ulontco:o N.lg.
¥ ot Stave Jolntor~Late Patent. For Sal

§ %'.im! ghts, oF on Royalty, Samplo Machine rumlgt?m?:
gg;mu " &.ﬂ.w.nhx 92, Rivor Falls, Plercs 6o, Wik,
A fivst olass Pattorn Maker and Draughtsman
WaAnta 8 steady Job, anywhere South, Rallroad Shop pre-
forrod. Beat refercnce, Address W. L. T., caro Dr.
Thomas (F'ost Ofice), Rome, Georgla,

Wanted ~Compotent man to rent low a completeo
Boller Shop connected with old established Machine
Works. AddrossJ. A. A, # York St. Baltimore, Md.

or Salo—D'ble and -
ST O e I b and Bolles; new

Wanted—Job lots, in novelties or light artf
‘or Machinos of M:I.l,\ lnveation, 1. k?i‘nq. u&l::'.
m“' m-

- Wanted—On ro; by a reliable house, so:
good practical lamm:" Al s telingus (i o
ery, to work as o speclalty. Address Foundry, Statlon
RIS

For 10 & 18 in. Swing Engin
um&-ﬁmo% Pt 1 e A,

The Solentific American Supploment—Any (o«
Mred baok number ean be bad for 10 conta, at this otles,
OF AlMOost any news store.

Wanted—2nd Hand Waymoth's improved Varl-
ety Wood Turulng Latho. Address J, L. Blasdel, 170 B,
Water 8t., Syracuse, N, Y.

Wanted—Hy an English Manufacturing Fi
new mnm”{nvuuon of general uthlity t:fdo;:'u:
wse. Addross 1. O, Box 5201, New York.

TLoather and Rubber Belting, Packing, Hose, &
Manufacturer's Supplies of all kinds. Grecue, Tweed &
Co., I8 Park Place, New 1 ork,

Baxtor's Adjustable Wrenches, used by all first
class mechanics, Price roduced. Greene, Tweed & Co,,
18 Park Place, Now York.

For Sale—Largest Assortment Machinists’ Tools,
Bagines, Bollers, Pumps, eto., over offered by us, some
gOO0d A% now. Send for lst. Shearman's Machinery De-
pot, 46 Cortlandt 8t., New York.

Wantod—A new, or good second hand, Shears
for boller plate, band or power. Address Frick & Co.,
Waynoaboro, Franklin Co,, Pa,

Yaoht und Stationary Engines, sizes 2, 4, 6 and §
H, P, Bostfor price. N. W. l:.., New ns:n'n. Conn,

Patent Soroll nnd Band Saws, best and cheapest
1o use, Cordesman, Egan & Co., Clnetnnatd, Ohlo.

D, Frisble & Co, manufacture the Friction Pul-
ey—Captaln—best ln the World, New Haven, Conn,

Choster Stool Castings Co. make castings twice
A8 strong s malleable fron castings at about the same
price. Soo thelr sdvertisement, pago A6,

First class Draughtsman and Mechanio is open
for agoment; med to dest pecial tools.
P. 0. Box W, Xew Haven, Conn.

Byery Meohanio should send for * Wrinkles and
Recipes.' Price $1.50. Address H. N. Muny, Box 773,
New York F'. 0.

To stop leaks in boiler tubes, use Quinn's Pat-
ent Ferrules., Address S. M. Co ,50. Newmarket,N.H.

Water, Gas, and Steam Pipe, Wrought Iron.
Send for pricos. Batley, Farrell & Co., Pittaburgh, Pa.

For Solid Wrought-iron Beams, eto., see adver-
tsoment, Address Unlon Iron Mills Pittaburgh, Pa.
for lithograph, &e,

haw's aocumte and U, 8, Stundard Meroury
Gauges, Steam, Vacuum, Hydraolie, and Test Geugons,
&o,, 15 Ridgo Avanue, Philadelphin, Pa.

Bolld Emery Vuleanite Whoeels—The Solld Orlg-
nal Emery Wheol—other kinds imitations snd fnferfor.
Caution,—Our name Is stamped o full on all our bost
Standard Beolting, Packing, and Hose. Buy that only.
The best is the choapest. New York Belting and Pack-
tug Company, ¥ aod 3 Park Row, New York.

Glass Blown Cylinders. T, Degnan, 120 Milk St.,
Boston, Mass,

Models for Inventors. H. B. Morrs, Ithaoa,N.Y,

M, Shaw, Munufacturer of Insulated Wire for
galvanio and tolegraph purposes, &o,,25 W . 27th 85t, N Y,

F. C. Bonch & Co,, makers of the Tom Thumb
Telegraph and other electrical machines, bave removed
10 5% Water Street, New York,

Par'd Graining Stonclls—J. J, Callow,Clevel'd, O,

Lathe Dop, Expanding Mandroels, Steel Clamps,
&, for Machinists, M { ed by C. W. LeCount,
80, Norwalk, Ct, Send for reduced Price Liat,

Driving Bolts made to order, to gecomplish work
required, Seond full particulars for prices to C. W. Arny,
1 North ‘Third 8t Filladelphing Pa,

SDond Btroke' Power Hummeors—rocently groat-
Iy tmproved, lnoreasing cost over 10 per cont.  Prices re-
duced over 20 por cent, Hull & Belden Co., Danbury,Ct,

Powor & Foot Prosses & all Frult-can Tools. For-
moute Wiks,, Bridgoton, X.J, & O, 27, Meby. Hall ,Cent'l,

Bhinglo, Hoeading snd Btave Machine, Soe nd-
Yertisement of Trovor & Co., Lockport, N. Y,

Stoel Custings, from one Ib, to five thousand Ibs,
luvaluable for strength snd dursbliity. Clroulars free,
Pittaburgh Stocl Casting Co., Plttabargh, Pa.

For best Prosses, Dies, und Fruit Can Tools, Blis
& Willlams, cor. of Plymouth and Jay, Brooklyn, N, ¥.

Hotchkise & Ball, Meriden, Conn., Foundrymen
and workers of sheet metal. Fine Gray lron Cestiuge
to order. Job work solicited.

For Sold Emery Wheels and Machinery, send to
e Unlon itone Co., Boston, Masa., for circular.

Hydruulle Presses and Jucks, new und second
pand. Lathes and Machlnery for Follabing aud Buming
wotals, K. Lyon, 410 Grand Street, New York,

Dinmond Tools—J, Dickinson, 84 Nossau 8t,, N, Y.

¢ (les

R K, will find directions for tempering
rock drills on p, 202, vol. 8L.—W. F. will find that
Brousy ootton wasto ls very Hable to spontancous

ory 1o

e e T

combustion. Soe p. 26, vol, 33.—M. 8, will find s
rocipo for purple ink on p 315, vol. 88.—J. N. W,
can nlokel plato his don castings on p. 235, vol,

B0, 8. will find a recipo for prescrving thonber
an P, 205, vol, 33.-W. F., J. R C,W. M, J.C W..

Feientific Jmervicnn.

and others who ask us to recommend books on in-

dustrinl and solontifio subjeots, should nddress the
booksollers who advortise In our columns, all of
whom are trustworthy firms, for ontalogues.

(1) B.Jo H. ownys: What will restore the
akin to Its natueal color aftor bolng tanned by
oxposuro to thowun? A, Uso n pasto mude of
procipiuntod ohulke nnd glyoorin, and avold ox-
posing tho skin to the Influonce of strong sun-
Hght or winds,

(2) J. B, H, nsks: What will remove the
wr of tar wood from woolon oloth? A, Try ben-
#no or naphtha,

How oan I make my olook run slower? A,
Longthen thoe pendulum.

Can you give n simple process for making po-
tato starch? A, Convoert thoe potatoes into a pulp
by means of u soraping knifo «r an (nstrument
similar to n nutmoeg grator ; throw the pulp upon
a flne Unen eloth Inn large funneland allow pure
cold wator to run through the mass slowly for
soveral bours, Iy this means all of the minute
sturch granules may be washod through the
oloth; and on allowlng the water to stand for
somo time, those will sottle to the bottom, and
may bo romoved by deoanting the water and
stendining, .

(3) A. B. nsks: Howean | stain basswood
to imitato Spanish cedar? A, Uso logwood.

(1) A, I, naks: Which is the most approved
Kkiln for burning charcoal ? T hear that, around
Lako Suporior, retorts resembling those for gas
or pyroligneous ncld are used, the object being
sololy production of charcoal. Is charcoal burnt
in retorts equal to that burnt in kilns? A, The
finer qualitics of charcoal are made by distilling
the wood in closed retorts such as you mention.
By this mothod several other valuable products,
such as llluminating gas, creosote, pyrolign
nold, ete., are obtained.

(6) J. S. says: [ have been using cow: ie co-
pal, which dissolves readily in alcobol. I now
wish to use Zanzibar copal, which will not dis-
solve In aleohol.  Can you tell me what will dis-
solvo It? A, Zanzibar copal Is soluble in ether.

(6) H. B. M. asks: 1. Is it not s fact that
carbonfo acld gas under certain compression be-
comes heavier than sea water? A. Noj; lquid
oarbonie neld is lighter than water. 2. If a pres-
sure of thirty-six atmospheres will Hquefy it,
does not that degree of pressure exist in the deep-
er portions of the sea? A. Yes; but the acid
would specdily be dissolved by the water, and
gradually escapo to the surface. 3. Does press-
ure arrest decomposition or chemical change?
A No. 4 If carbonic acid gas be generated at
the bottom of the ocean upnder a pressure which
will render it heavier than water, can that liquid
rise through the water to the surface ¥ A. Yes.
5. Should chemical action in the depths of the
ooean set more gas froe than the undisturbed wa-
ter above can absorb, is it not possible that be-
low n cortain depth the ocean rests upon o sub-
ocean of liquefied carbonie gas, and may not the
fact, noticed In the deep soa soundings, “that ma-
torial brought from the bottom s strongly
charged with carbonie aeld ™ be attributable to
the imprisonment of tho gas by the pressure of
the water nbove it? A, This 1s not at all proba-
ble; whon the water hus been taken from great
doprhs, it hng, In some (nstances, been found to
be houvily ohargod with carbonio ncld, 6, If in-
vestigation should prove the existonce of a large
body of carbonio nold gas beneath the ocenn,
might not the fact of (ts known eleotrical aflinity
throw furthor light upon the sotion of the tides
und othor torrestrinl phonomenn? A, We do not
so0 what possible influence this could have on
tho tides, oto. 7. Would aflirmative proof of the
above Justify the conjecture that the absence of
tides In the lakes might be due to the want of
sufticient depth to compress the gus toa sufli-
clont spocifio gravity ¥ A, No.

(7) H. C. nsks: Ploase give me a recipe for
extrnoting the mildew und shop stains from fine
kid gloves. A. Draw the gloves over suitable
wooden hands, and treat with n little putty pow-
dor and benzole,

(8) H. & L. say: Ploase tell us of a cheap
plastio coment that oan be used as o substitute
for lond In Uniog wooden tanks to hold sulphurio
wold, A, Wo do not know of suoh n coment that
onn bo recommended,

() J, 18,1 nsks: How ean Ielean tallow ?
A. Digost it for some hours with dilute sulphurie
weld ; tho puro tallow will separato nnd rise to the
surfaoe.  The apploation of ehlorine, which you
sugiost, s not neoossary.

(10) €%, C. anks: If | make & pump by ta-
King 4 ploocos of plank 0 fnches wide, 1144 Inches
thiok, and nall them togothor, and loave the hole
square and work o wooden rod In I, haviog
valvos at the bottom of the pipe, oan | ralse wa-
tor 112 feot without bursting the plpe? A, If
you fasten It waoll, with bolts or straps, it will an-
wwor,

How s tho oo power of bollors rated 7 AL
Makers gonoerally rate the horse power of u bollor
by the wmount of heating surface, and conse.
quently by tho slee,

(1) M, ¥, L. ssks: Can you toll me of o
golution and procoss, whioh 18 n choaper substitute
for AENOy, o printing from o nogntivo,which will
givons good o print as sllyor? AL No,

(12) P, R, snys: 1. What is the highest
dogroo of hoat that water oun be dsod to in
boller 3 full ¥ A. With suflielont temporature in
the furnges, the Hmit would only be renchod at
the molting point of the materinl of which the
boller wan oonstruoted, provided, of course, that
the boller was of sufficlont strongth, 2, Can
stoam Lo ramed toa gronter degreo while In the
mume boller, and what dogree will stenm attaln

by separting It from the wator and suporboating
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It? A, Tho stoam can be superheated In olther
case, o tho same Hmits as before, 8. Is tho top
or bollor head of n stonm boller % full of water
any hotter with 100 Ibs, prossuro thun with 10 1bs
prossure? A, You, booause the tempersture .
aromnsos with tho prossure,

(3) WL R neks: What I the best way
to mix puint for tho rod stalf to staff millstones
with, watororoll? A, Waothink ol Is genorally
proeferablo.

(14) N, W. 0. wnys: 1. I am using & force
pump looated over a well, with 24 feet of suction,
nod force the wator 25 foet up Into lnrgo tubm,
The suction plpo s 244 Inohes In dlameter, the
dischurgo pipe 8 inches, running on & level with
the pump 70 feet, then up through the bottom of
the tub, without a chook In the pipe. The pump
has n 12 Inch vilye. When running, the valves
and pistons thump heavily, How can I remedy
It? A. Alr vossols should be employed. 2.Does s
pump In working form avacuum ? A. Yes, if It
lifts water,

WA Joo trunsmit the rays of the sun, so us to
affect the thermomeotor? A, Yos

(15) C. A. D gays: I want to build a beat,
with flat bottom, to be propelled with a wheel
behind, with a one horse power engine. Of what
slze should the bout bo 7 A. Yon can uso s boat
15 feot long and of 84 or 4 feet beam ; but the en-
gine is rathoer Lo small,

(16) W. R. P. asks: How can I wiod up a
line 80 luches long with a uniform teasion of, say,
1 oz, without Interposing & fusee? A. Youcoun
do it by means of clockwork actuated by o
weight: or If you wish to use a spring, it should
be quite long, and the clockwork should have an
escapement with a pendulum or balznee wheel.
In other wards, the problem that you have pro-
posed 1s precisely the same as occurs in the manu-
facture of clocks and watches.

(17 A. L. B. asks: What is the hight of
the tallest mast of a sea-going vessel? A. The
Three Brothers, said to be the largest sailing ves-
sel in the world, has a mainmast 99 feet 10 inches
high. If there are vessels with higher masts,
probably some of our readers will be kind enough
to send partjculars.

(18) W. A P. says: LI have a small engine
with two oscillating cylinders 3} inches long and
2 in diameter, with & 3 inch stroke. T wish to put
it In a small side wheel steamer. Please give
me the dimensions of which to make the boat
and the paddie wheels. A. Boat 18to 20 feet
long ; wheels, 2 feet in diameter. 2. I wantto
make a boller for the above. Of what dimen-
slons should It be to furnish steam enough? A.
Make it 2 feet In dinmeter and 336 or 4 feet high.
3. What would such a boat cost witbout the en-

possible,  Where it s not possible 1o obtain &
sultable rublier stoppor, choosen good cork one,
fmmorso It forn short time in meltod paraflin,
and, when the pores are woll filled, foree it Into
the neok of the bottle tightly and hold it in po-
sitlon until perfeotly cool.

What comont will cement hard rubber and
whiws togothor and resist the netion of ordinary
wrltlng Inks 7 A, Molt together In an fron pot
eaqunl piurts of pltol nod gutta perohs. This msy
bo kopt Hoguld under wator,

Will nfokel renist the action of ordinary writing
Inks na woll as silver 7 A. No.

(26) H.C, N. nsks: What will dissolve tin,
smuth, and lead (both severnlly and together),
without acting upon copper or silver? A. Wedo
not know of such & reagent.

(26) 0. O, W. asks: How can I compute the
amount of heat generated (o an air pump at, say,
100 1bs. pressure, with thermometer at 8° Fah. ?
A, iy using the following formula: T=absolute
tetnpernture of alr before compression ; (=abso-
lute temperature of alr after compression; V=
volume of alr before compression ; r=volume of
alr after comprossion ; P=pressure of air before
compression ; p=pressure of alr after compres-

t v --IQO_ p >~
sion. Then 1‘2(6) _(f’, . Thisequation
can be most readily solved by the use of loga-
t v
rithmy, thus :log.(i‘)zﬂ-m‘/log. (c-) = 020 »

P
loz.( )

27) J. H. P.says: 1. I wish to prepare a
plaster of Paris mold for making bee comb foun-
dations. How can I harden the mold so that it
will not break or crumble under pressure? A
Mix the dry plaster with a solution of alum in
water in place of pure water. 2. Beeswax In thin
sheets Is very frall and breaks easily when cold.
What can I add to it to toughen it? A, Try fus-
ing the wax with a little resio.

(28) W. C. T.asks: Is there any material,
of whichsaft, plisble gloves can be made, that
will stand hot water and be durable? A. Gloves
of leather and of Macintosh cloth (cloth filled
with caoutchouc solutions), etc., have been used
for this purpose, but were soon discarded We
do not know of anything that would be an im-
provement upon these.

(29) J. E. A. ssks: How c.n I remove ker
osene oll stains from a marble slab? A. A paste
made of sodu, pumicestone, and chalk is recom-
mended,after the application of which the marble
is 1o be washed with soap and water.

Can steel or chilled iron balls be turned per-
fectly spherical 7 A. It is better to grind them.

How are what are called rephotographs pro-
a d? The ph hs seem to be first trans-

gine? A. From $20 to $30, according to ch

ter.

In “ Wrinkles and Recipes™ you give s recipe
for coating fron with mercury to prevent rust,
My engino is all polished. Would it do to coat it
accordingly ? A, It might answer very well.

(19) L. D. B. says: I have a well that af-
fords about throo fourths enough water for my
boiler, Can I turn my escape pipe into the well
and condense the stonm by means of a pipe to
run water from my reservolir into the well over
the end of tho escapo pipe, shooting 1t out in fine
spruy 2 A, The plin does not seem vory promis-
ing, us It requires sovernl times s much water,ns
n glven volume of stoum was formod from, to
condenso that steam.

(20) J. O, H. Jr, says: 1. 1 have an engine
and boller, Slge of engloe coylinder Is 44 x 8
inches; the boller is a double flue, 8 feot 4 Inches
long and 2 foot § inebes in dlameter,  What sise
of lat-bottomed boat could I run with such an en-
gine, running the engine 6 revoludons to 1 of the
wheel ¢ AL Boat 80 feot long and 8 to T feot beam,
2. Of what size should I make the wheel? A,
Propeller 20 inches dlameter, 8¢ to 4 foot piteh. 3,
What speod would the boat make against n cur-
rentof 44 miles por hour ¥ A, You might roal-
tze 8 milos an hour,

(21) A, T. askn: What is the best metal for
lning the tdes of 4 box o which the plunge of »
tile will works, In order to wear the loast? A
Wo think you will got vory good reaults by using
Hossomaor stool,

(22) L, B, naka: 1, 1s thore any dangoer of
an oxplosion In making soldering thafd, that s,
by throwlng ploces of sorap #sino Into u glass Jur
contidntog murlntie neld?  The Jar sometimes
gota heatod to 120° Fah, A, Thore s no daogor
provided tho yas (hydrogen) which Is evolved is
allowed to esoapo into the ale without contact
with flume, 2 Is 1t very Injurlous to health to
Inhale the fumes of the seld, whilo bolllog? A,
The sesd vapors are polsonous. 8 Can you Inform
me as to usafo and propor way of making it¥ A,
The operation should be conduoted in the open
alr, oo lnege widesmouthed porcelain or stone-
ware jur.  To avold the fiest violent aotion It Is
botter to dllute the neld with thrice (ts volume of
wuter,

(29) I, K. J says: | want a cemont that
will rosiat ditute solphorle neld sod carbonle acid
wos, I pnood somothing equal In strongth to plas-
tor of Paris or sonling wix, sufiolently strong to
bold a Hght vessol fn place. Can you ald mo ¥
AL Try paesitin, plaster of Pavls soaked (o molted
paradtin, or solution of cuoutohous,

(24 Do oD says: You give u deseription
of u barosoopo, mnde by pluoing o gless tubo fon
bottle partly flled with wator, and blowiong a
column of wiator up the tube, when the hight of
the column of water will vary with the pressure
of the atmosphere.  What coment osn I put
wround the cork to make It alrtight aond hold up
the column of wator ! A, A rubber stoppor Is
best for this purpose i It should be weoll groased

with u littlo commte, aod forced In as tightly a
¢ B A

it

ferred to glass by some method,and then touched
up on the back with ofl paints. Will you give me
a description of the modws operandi! A See p.
350, vol. 31,

(30) C. W, T. says: J. C. J. can lower the
tone of his tuning fork by filing the tines thinner
close to the handle.

(31) ALH. & 8. G, ask. 1. What is the best
rull for rallroad purposes, namely, for strength
and safety, irrespective of cost? What should be
18 length, slze, and welght ¥ A, A committee of
the American Socioty of Civil Engineors recom~
mend u stool rall wolghing from 52 to 5 1ba per
yard ; hight from 4 to 446 inches : head 25§ inches
wide, 13 Inohes deep : top of head curved to s
radiug of 12 inches ; thickness of stem . to 4
Inoh; width of baso 4 to 43 lnches ; thickness of
biso nt odgo  Ineh, rising at an anglo of 1%, 2,
What ts the offect of cold on the best rall? AL
The committeo think that rulls break in winter
bocauso they aro wonker, and the road bod s less
clastic. Other prominent engineers do not think
that the milsare weakor in cold weather, and be-
Hove that good ralls are no more Uable to break
in winter than at any other season. 8 What s
the naturo of the strain upon a rail by the pass-
{og over 1t of atrain of cars?  Is It tension or
fmpact? A, A rall s subjected to tension or com-
prosslon Beonuse (L aots as o beam between sup-
ports, It also has (o resist blows or impact, and
the Imposed welght tends to erush it in add (ton
Bestdes this, (s seotion I8 reduced by wear,

(49) O, C. nuka: Inn first cluss condonsing
ongine, cutting off ot one sixth, what is tho pross-
ure (o oylinder at the ond of stroke, supposing
that fn the boller to be 00 1be? A, About | of
tho prossure nt point of out-off,

(48) . P, saye: There is a spring, atford
(ng wator enough to Al a ¢ lnch plpe, 400 rods
from and 70 foot above the village. To bring
water frow this spring to the village with force
onough to throw to the tops of bulldings, what
slzo of pipe will bo necossiury ¥ A, Unless you
use n very large wanln, the head will be so much
cut down that the hight of discharge will be
quite small. It would probably be cheaper to
wse o wmaller main, aod have & pump and stand-
pipe o the town,

(44) 0, M. says: | make s fluld from galls,
sulplinte of tron, and sulphate of tndigo; when 1
poutealiso the sulphato of haligo with marble
duat, there fa n violot<blulsh 8l on tep of the
Ink ; tliteriog does not romedy it as the flm soon
volloots mygnin,  What Is 1t and how oan I got rid
of 1ty A Your salution after Nltention (8 probe
nbly too conoontented,  Add w lttlo more wator

(45) Lo LTS aeka: How ean 1 eolor russet
loathor rod and white ¥ A, For rod, use an aleo
holio solution of wniline rod, not o strong. We
do not know of any method of coloring the
leather white, except It bo by the supoerfiolul ap-
plication of somo lght-colored plgment, such
#iono white (oxide of 2ine) and fooly ground

rytes (sulphate of baryta), rolled in with gum
urable solution,




mo? At

(37) C.Roggenkamp,of Ap|
et e gkt
oxlde of calcium. It {s

_ commonly
Umestone or marble (calofum carbonate) by ig-

nition in & kiln. The carbonio acld is thusdriven

off, together with the molsture. 2. What {s plas-
tor of Parls? A, Itis the anbydrous sulphate of

lime (Ca SO,).

(88) J. C. M. asks: How can 1 make ferro-
tartaric aold? A. Dissolye pure sulphate or
ohloride of iron in distilled water, and add to

this a strong aquoous solution of pure soda (or

carbonate of soda) {n excess; heat nearly to boll-
ing, filtor, wash the precipitate thoroughly with
bot water, and dry. Then add to thisan cqual

welght of citric acld, and about 20 times its
welght of pure water, and allow to stand at a

tomperature of about 170* Fah. for 24 hours in a
covered vessel. Dilute a little If necessary, filter,
and evaporate the filtrate (which contalns the

noid tartrate of {ron) to dryness over a water

bath.
(39) E. W. W.asks: How can I take blu.

{ng stains out of a red and white crumb cloth ?

A. If ordinary bluing were used, bolling in a little
hot water should remove the stain,
us know what kind of blulng was employed, and
in what way.

(40) C. H. H. asks: What isthe best meth.-
od of generating carbonic actd gas for use in soda
fountains? A. The materials commonly em-
ployed are dilute sulphuric acld and coarse marble
dust. Use marble dust 10 1bs., water 3 1bs. (about
4 gallons), oil of vitriol 15 Ibs.

(41) H. T. D. asks: 1. How can I coat metal
with bard rubber? A. Cover the parts well with
gum rubber, and then heat in melted sulphur un-
til the degree of vulcanization desired Is reached.
Experience will best teach you the proper condi-
tions. The efflorescent and adhering sulphur
may be removed by hot solutions of potash or
soda. 2. What shall I use for covering a rack for
holding work in a plating solution, to prevent de-
posit, and also to resist the action of soda or pot-
ashlye? A. Try successive coatings of solution
of caoutchouc. It would be botter to make a rack
of glass, or giass and hard rubboer (ebonite).

(42) J.J. W.asks: What is & good brown
dye for straw hats? A. Try the following: First
dry the straw thoroughly, then steep for a short
time in a strong solution (neutral) of sulphate of
copper. On removing the material from this dry
again, and immerse for about five minutes n &
weak solution of ferrocyanide of potassium.

(43) H.J. asks: I have a set of rabbit furs.
They are soiled by the hair, How shall I clean
them? A. We do not know of a less objection-
able method than that of the application of
benzole (not benzine) and some absorbent mate-
rial, such &= paper pulp (dry and warm) or pipe

(44) P. R. H.asks: 1. Please give me an
anslysis of the purest Lake Superior native cop-
pert A It consists. generally, of pure copper,
but often contains both silver and mercury,
sometimes as much as 7 or § per cent of the for-
mer. 2. Of what are the ridges on copper {mple-
ments composed? A. They are probably points
that bave been covered with organic or other un-
changeable material, that has offered more or
less protection to the metal beneath. The non-
corrosion of the metal at these polnts may alse to
some extent be attributable to the small masses
of silver which are sometimes found with the
copper. 3. Cancopperbecast? A. Copper may
be cast, but the castings are, for the most part,
useless, owing to their non-homogeneous charac-
ter, and the numerous blowholes which they con-
tain. 4 Are there any castings made of pure
copper? A. No.

(45) A. H. says: In Machinery Hall at the
Centennial, T saw in the exhibit of a compressed
alr milroad brake s o ball, dancing In a
strong current of air which was escaping from
the spparstus. Please explain why the ball did
not leave the stream of alr and fall to the
ground. A. The explanation, with dlagrams,
was published In SCIENTIFIC AMERICAN SUPPLE-
MENT No. 87,

(46) J. H. L. asks: How ean | get a hum-
ming or whistling nolse out of a tin tube attached
to & wheel of 234 Inches ciroumference? The
tube is 1 tonch long by 34 inch wide, and the wheel
runs at 8 turns a minute A. It will probably

be necessary to allow the tube to project some
distance beyond the rim of the wheel, with one

side a little Jonger than the other.
(47) C. C. P. and others.—The sniline eol-

Ors are not, in themselves, polsonous; the poi-
sonous qualities are attributable to the small
trace of arsenical compounds W be found In al-

most any of these commercially propared dyes

It has boen found necessary to employ arsenic
acld in the preparation of these boautiful and, at
present, indlspensable colors; and the best that we
can do, under the clrcumstances, s to ayold pla-
cing any colored fabric suspected to owe Its
tints to the anfline dyes, In contact with the cut-

lele, especially of children.

(48) C. J. H. asks: 1.1Is there any way to
dotermine the presence or absence of carbolie
acid, chioride of llme, and copperas inas mixture

of gus tar and brick clay ?

JHolland,
the anhydrous | xing 25 to 8) gallons por day is not expensive.
propured from

11 not, let

A. Yea, but we 4o not

Scientific

think It probable that notable amounts of the
substanocos enumerated would be likely to exist
in suoh a mixture. 2, If so, can 1 do It myself?
A. It would require tho skill of a chemist. We
do not think that any Instruotions we could give
you here would enable you to make a satisfactory
aoalysis of the material.

(49) D. W. H. says: [ am engaged in man.
ufacturing an artiole into which liguid ammonla
of 16° proof enters largely. Iam informed that
it can be made very choaply from sulphate of am-
monia and lime, and that the apparatus for ma-

What do I need in the way of appamatus? A, All
that is requisito Is a large (ron retort in which to
heat the mixture of ammonia salt and lime, and
a suftable absorption appamtus, preferably a se-
ries of large Woulfe's bottles, partially filled with
pure cold water, The proportion of caustic lime
and ammonia salt employed should be about
equal welghts. Inorder to free the ammonin gns
from impuritics bolfore dissolving it fn the water,
it is advisable to pass {t through an {ron worm
surrounded by cold water, and then through a
strong solution of potash.

(50) C, C. B. says, in reply to a correspond-
ent who asked as to tho origin of the § mark: By
the ancients the pillars of Hercules (Gibralter)
were regarded as marking the end of the world;
and the two plliars are displayed on anclent coine,
bearing a fillot botwoeen them with the motto ne
plus witra (nothing further, or nothing beyond)
On the discovery of Amorica by Columbus.Spain,
with pardonable vanity, stamped her dollars
and other coin with the same pillars, and threw
between them o fillot bearving the motto plus ul-
tra (further yot). The mark $ thus designated
the Spanish dollar, and in time the American.

(51) J. W. W. says, in reply to J. A. P.
who asked how to make apple butter: Take any
quantity of fresh unfermented cider and boil it
down to half its quantity. Then add fresh ripe
applies which are quartered and deprived of their
cores. Continue the bolling, stirring all the time
with & wooden paddle to prevent burning and ad-
hesion to the sides of the kettle. The boiling is
to be continued until the butter is of the proper
consistence, when it is put away in jars or kegs
for use. If the butter is made properly, it will
keep all winter in a perfect state of preservation

MINERALS, ETC.—Specimens have been re-
ceived from the following correspondents and
examined, with the results stated :

R. M.—Both specimens contain gold.—W. 8. V.
—No. 48 contains a considerable quantity of iron
prrites. No. 49 is orthoclase, a silicate of alumi-
na, iron, lime, and potassa.—No. 50 is not of nat-
ural occurrence. Itisa furnace product, proba-
bly spiegeleisen, a carburet of fron containing
manganese.—L. W, 8.—~The curious plece of wood
you send us appears to have been taken from the
shell immediately surrounding the pith of the log,
and has subsequently been subjected toa process
of rolling or pressure. which has {mparted to it
its romarkable supplencss and strength. We
should like to have further particulars concern-
ing tho material, as your lotter is not quite clear.
—H. G. S.—~It lssplegelelsen, a carburet of iron
containing manganeso, It {8 not an ore.—D. A.
C.—It is hornblende.~J. M. L.—Itis trap rock
containing iron pyrites.—E C.—It is hornblende
with quartz containing lron pyrites or sulphide
of iron.—J. D. 8.—It is a limestone (marble), but
contains too much alumina to be useful for lith-
ographic purposes.—J. W. G.—Itis a species of
rock very closely resembling that employed for
lithographic purposes. It might, we think, an-
swer for that purpose.~W. W. S.—It is a sand
formed by disintegmated granite of quartzose
rock, containing minute spangles of iron pyrites,
but no silver.—G. L. W.—It is a quartzose rock
slightly discolored by fron. It may contain a
small quantity of gold, but this could not be de-
termined without a qualitative analysis.

COMMUNICATIONS RECEIVED.
The Editor of the SCIENTIFIC AMERICAN &C-
knowledges, with much pleasure, the receipt of
original papers and contributions upon the follow-
ing subjects:
On a New Form of Chuck. By C. R. W.
On Locomotive Drive Wheels. By G. C.
On Working Men's Domonstrations. By J. G.
On Keeping People Employed. By D. M.

Also inquirics and answers from the following :
J.D.F—E M. 8~ ¥ W—-E. T. .—B. L.T.~
W.N.-J.C. D,

HINTS TO CORRESPONDENTS.

Correspondents whose Inquiries fall to appear
should repeat them. If not then published, they
may conclude that, for good reasons, the Editor
declines thom. The address of the writer should
always be given.

Enquiries relating to patents, or to the patenta-
bility of inventions, assignments, oto., will not be
published here. All such questions, when Initials
only are given, are thrown into tho waste basket,
as It would All half of our paper to print them all;
but we generlly take ploasure in answering briefly
by mail, if the writer's addross Is given.

Hundreds of Inquiries unalogous to the following
are sent: “Who sells nautical Instruments?
Where can gyroscopos be bought 7 'Whoso Is the
best lightning rod? Who solls photographic ap-
pamatus? Why do not makers of guos and riflos
advertise In thoe BOmsTIFIC AMERICAN? Who
makes drop prossos?  Who solls portable boats,
that can be folded up?' Al such personal In-
quiries are printed, as will be observed, In the
oolumn of * Business and Personal.” which Is
specially set apart for that purpose, subjoot to
the charge mentioned at the hesd of that ool
umn. Almost any desired information oan in this
way be expoditiously obtalned.

American,

[OFFICIAL)

INDEX OF INVENTIONS

FOR WHICH
Lottors Patent of the United States were
Granted In the Week Ending
September 5, 1876,

AND EACH BEARING THAT DATE.
[{Those marked (r) are reissucd patents.)

A complete copy of any patent in the annexed llst,
Including both the specifications and drawings, will be
furnished from this office for one dollar, In ordering.
please state the number and date of the pstent desired,
and remit to Munn &Co., 57 Park Row, New York city.

Advertising desk, J. D, D. Mortlmer............. 151,668
Advertising device, i, H. Browne (f).......cconee R
Alr vent and collapse valve, B, J. Maleolm....... wm

Anchor, D. Z. Evans.... o 181 908
Auger, fore, G. N, Stearn . 181904
Baleear, L, WIrthln, ...oovveviiiiiiiiiiniaininiass 11,810
Balt kettle and cooler, J. C. Hiteheoek.......ovue 151,544
Bale hoop tightener, Knowles ¢2 al....coovirreens 11,9
Bale tie buckle,T. BUBKer.......coivvieninnronncans 181,518
Barrels, making, T. M. Healey. ....cooviviennrnnnns 191,45
Base-burning stove, A. White....... . JEL 004
Base-heating stove, G. H. Johnson. 151,002

Baxin, cateh  H. Fraok. .. ...oueane
Basin cock, Forns & Mooney. ..........
Bed-bottom apring, L. C. Boyington.
Bee hive, G C. Wilson.. -

.. 181,516

Child’s carriage, Carter & Fox........ooouu
Cnopplag knife E. G. Cushing...

Charn, M. B, Cresawell.........

Chaurn, E. A. Oltver.............

Churn, W. M. K. Thor

Churn dasher, A. McDanlel....... 181,80
Cider and wine press, Cowley ef al. 18,78
Ctdermill, J.T.Griffn............... .. 181,50
Clasp. A. M. Botler......cocouemeerenne .- 181,819
Cloth-cuiting machine, A. Warth (r). 704
Clothes pin, U. D. MIh{lls............ 181,861
Cocklo separator, H. Kurth. . 181.9%
Cocoa nut grater, 8. Croft........ccoovinvnnnae [P LI 1
Coln, storing and counting, W. Cunningham..... 181,733
Compound eagine, C. E. Emery.......... IEE L |
Cooking stove, D. Stuart.........

Coollag mines, ete., T. Joseph...........

Corn marker and coverer, W. Dolenty..

Corn planter, Frederick of al.

Corn planter, Galt & Tracy.......

Corn planter, band, J. Downing..

Corset, 8. B, Ferris........ sannaes .. W™
Corset, H. H. May.....ccoouun .« 151,960
Corset clasp, A. Ottenhelmer....... UK

Caltiyator, T. J. JOnO®. ..cocavraannnn oo 1L
Desulphurizing ores, W. O. Davis.... « ISLTE
Defecation of solutd H. Leplay... 181 886
Ditehiog and tile Iaying, J. F. Young... veo 1N1 08T
Door cheok, J. PIeree. .....oviiiinnnanne . « 181,88

Dough, ralsing, W. & R. L. Skillen...
Dovetalls, cotting, Bahse et al...
Draft attachment, Lother et al

Draft equalizer, J, Beard............ LI )
Drill toeth attachment, G. W. Crooks «~ I ns
Drive chatn, J. H. Elward. ... seavsas LT
Earth sager, H, W, Palse..... R UR

Egg beater, Boon & Colburn..

Evaporator, register, W, K. Fowler.....
Extension table, W, S & A. D, Seaman.

FPertilizer, G. J. Poppleln (rl.........
Fertliiser distributor, F. P. Linder..
Fires in ofl tanks, etc., preventing. J.
Floating power, J, L. Shipe......
Folding table, W. 0. Osgood.......covue

Frame for cartain xtares, E. L. Lioyd .. 5

Frult dryer, J. W, Boymour......cooviernenes seene 1R 0T
Furnace grate, B, C, Graves.......... PR LI )
Furoace, ore-rossting, J. Winterburn. .
Gago, &lameter, . D, Willlams, ...
Gage for halr cutting, Bow et al....

Gang plow, B, A. Deers,......conees
Garden and field boe, D. B, Sherman P
Gas apparatas, A, CHSEREd, oo oviiciirmmraraninn LI )

Gas prossure indlcator, ete., W.W. Goodwia (r) 188
Gas reguiator, A, SIFMUSE .. .ooiicerirnirssanninnes 1.5
Uate, J. M. Michardson, .. . WS
Gate, farm, J. W, Daker.. 180, .

Gate velve, J. Banlster.....ocooes 181, .9
Glass mold trimmer, J. Zihimann.
Glass- poltshing machine, E. Ford,
Glovosafe, 8, LOWY. oo
Governor, steam engioe, G. F. Ernst
Gratn band, J. M, Swibart oo
Graln binder, W. Lottrioge
Grate bar, Allen snd Barton
Gridiren, G, Comwall. . ..oooiner
Grinding phosphiates, H. Duesh. ...
Grindstone trame, J. K. De Freest. .. o
Gunpowder plie driver, F. C. Prindle.....c.coonnn JUIR
Gutters, making wooden, A. W, MeCansland. ... 1,7

Gymosstic apparatus, P, Gralsm. ..o 191,008

192,000
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Halr-pufing pin, A, Huard .....covou PP R
Halrtriggers, ote., G. O. Leonard........ veens 1IN 008
Harrow, 8, Kaln. .......o.oviiiirnrnnens

(LA
Harrow, 1. G. & J. H, Stokesbary.... 18,98
Harvester, W. Lottridge... «...ooovvvinns 19,9
Hat fastener, C. C. Shelby..........., M.m
Hats, pouncing, R, Elckemeyer............ 1.
Hay elevator, Young & Carroll...........coovvis 193,012
Heater for fire engines, W. 5. Reynolds "1,

Heating alr for furnaces, ete., G. W, Niron

Hose pipe, Hovey & Leshure.............co0u, 1,9
lee croam freozer, C. W. Packer.... ...covvvivnnns wi.m
Ironing board, D. H. Bagley. ",
Knife cleaner, R. A. Barker.......c..coivvivnnnnes 14,9
Lamp extinguisher, L. Homann........... 191, o
Lamp-filling tube, C. ChInnoekK. ....coovivivrniiiee 151,99
Lasting machine, G. W, Copeland, .. wm
Lathing, metallle, J. W, Kensett ..., 191,800, 181,451

Leather boot tips, making, A. Vanwagenee, .. ... 181, 0m
Line fastener, A. C. Swoards..........ccuas core 181,08
Liquld measure, W. K. Johnston......... vers M50
Lock and chalin fastening, W. B, Edelen.......... 18,05
Locomotive stesm brake, ete., T. J. Shollhorn.. 151, s
Loom shutties, threading, T. 8. Parker........... w, ™
Marblo cleaning, D. Love.......cccvvivnnnss vers 1NLTWO
Mechanical movement, H. E. Towle ... cees 191, %0
Middlings separator, J. B. Martin, .., cons 191907
Milk can cover, Dunlsp £ al...... wees LT
Milk cooler, G. N. Horton..........., cees WL
Milistones, staffing, W. N. Cosgrove,.. ceee INLTH
Mophead, H. H. Mas00 ...coovvvian iy, vees 191,008

Nall plates, cutting, L. Soule .......

Nest for fowls, C. Halse......... v : §1.50

Beer cask, M, Seltz (r).. .. %29 | Nutlock for rail joints, G. McGregor 181,961
Beor vat, G. Meurer..... .. 181,92 | Paper box, D. K. Osbourn (£)......... sensncienes 1,098
Bell toy, I, A Bovin...covvieennnnnn .o 181,90 | Paper-feeding machine, J. T. & F. Ashley....... 181, 565
Blowing machine, J. G. Baker (r).. +« 7,291 | Paper wire, reducing straln on, J. H. DeWitt.... 181 921
Boller furnace, H. M. Smith........ .+ 181,961 | Paper sheathing, ete.,J. F. Ellsworth............ 18,78
Book cover protector, J. Mahedy..... +ee 181,96 | Parafiin, purifying, F. Q. Barstow ...... . 38180
Boot-sewing machine, W. Jackson... « 18101 | Planoforte Jolnt, F. Pr . 181, %08
Boot tip, J. A. Pease....ooovvnincnninns «os 151,934 | Plle-driving mechanism, E. Larkin ... . 181,788
Boot blacking apparatus, M. Simon........ ves 151,901 | Plpe mold, A. O'Nefll...ocovriinniine - 181,967
Boota, tipping and patching, D. T. Cooper. <+« 181,821 | Planing machine, E. G. Allen.. .« 151,598
Breech-loading fire arm, J. Fledler........ +ee 151,80 | Plow, J. S, Bartzell........... . 1S5
Brick machine, E. Sprague........... 151,608 | Plow, M. P, Sparks............. . 151,573
Broom-windlog machine, M. Gollaher. 181,388 | Potato digger, D. D. T. Bro < I8L88
Cablnet for braids, ¥. E. Goehring........ <+ 151,53 | Poultry coop, M. Ehlbert.......ccvve vevnnes . 181,928
Cam attachment, engine, W. H. Wilson. vee 182,010 | Press, sugar-molding, A. dela Montagnie 151, %
Can, metallic, G. L. Harrison, Jr......... e 181,783 | Puddling furnace, J. Pedley ......cccununes MUK A
Cane and seat, Smith & Jacobdy... 181,82 | Pugmill, H. Afken........... 191,550
Car coupling, D. P, Cubberley......cocvivnnnnnnren Pump, W. H. Pollard........cioiiiiiensirnrrninanesas 151, %0
Car couplings, R. A. Kelly..... Pamp, continuous discharge, 5. D. Lount (r).... 7,502
Car coupling, W. 8. Owen... Pump plunger and valve, J. Matthews.... ....... 15,7
Car coupling, A. Wald....... Pump, steam snd vacaum, J. D. Willoughby .... 152,006
Car coupling, B. K. Welch... Rallroad rall, compound, R. W. Thompson...... 181,579

Ruffler, sewing machine, E. J. Toof..
Sad tron heater, W. H. Haylock.......
Saws, sharpening, J. McSweeny...

Sawing machine, G. T. Riddle (r).... 708
Seroll sawing machine, E. Anderson,............. 151,582
Seod planter and cultivator, W. J. Pirkle........ 181,98
Self loading cart, A. Vreoland o 18], 82
Sot screw, R. 8. BAIGUM, ..covvviirvnnsesnnne saesee LT

Sewing machines, operating, J. N, Sutherfand.. 181,997
Shackle bolt fastening, F. Armstrong............ 151,890
Shank support, etc., boot, J. §. Nelson..

Snow, melting, Mallaly & Hawkine......
Spader, ete., stalk catter, P’ D, Pelsor ot al.
Spading, plowing, etc., W. M. Mathes..
Spectacies, 8, F. Chandler. .. ...ooounvee
Spianing spindle, J. C. Stanley...
Sptoning top, A. Kern. oo
Spoke tightoner, J. W. Gray........
Spooling thread, ete., J. W, West..
smnbolm.l:; M. Beek. . .ooines ooyt
Steam botior, H. PUMY. ..o ooviimsmmnanmnisssians
kindling fires of, C. L. Scoville.. 181,50

Straw cutter, W. H. Hall
Street lamp, C. O, CBAFION. . .o\ covanmmnrnssisiinins W,
Stud or sleeve button protector, Bacon & Fox... 11,58
Stamp puller, O, C, AdAma. .. cimvrarrsmniiiiniee W,
Sucker rod extractor, G. M, BRefer. ... .. ..c.oco W1LIR
Sugar nto cubes, compacting, W. Wadsworth .. ",
Surveying fnstrament, M. W, Venable. ..t
Table and writing deak, C. W. Miles. "

Tweer. C. . TUrbriOEe. . oooiansincosasssassssane 31,008
Ummbrells hotder, G W. vrsssnaavess s
Valve for steam pumps, Cope of “n-nu-u‘:-u-- 1
Vehlcle wpriog, A. K. 80000 (Fl...ooocviainnen Tl
Ventilating cap, etc., plpe, ¥. o:_ptn.......«,.-”
Vontliator cowl, C. A cisnas Beshunsnn e Bt
Vibratiog

A
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DESIGNS PATENTED,
4%, = 1OTURE FRAME, <A, GriMn, Moshoppen, s,
§,48Sroves. It Hatohman, Dotroft, Mieh,

9,000 ~Gares =W, Twosddale, Rrooklyn, N, Y.
9,08, < Laxrs ~G. D, Burton, New Ipawieh, X. N,
9,40, ~Woou Fanuion. D, L, Kinstotn, Now York elty,
¥, 0, ~Coar.~F. Kellok, Uhloago, 111,

[A copy of any one of mlbonuuuuluybohm by
remiiting one dollar o MUNN & Co,, 07 Park Row, Now
York elty,

SCHEDULE OF PATENT FEES,
On 080D CAYORK so tererrnenionsnisrnnss sov aes sesnsnss .Io
On Aling each spplioation for l\uul. (17 yoars),
On Iseuing oach original Patent, ..o
On sppesl 1o Examiners-in-Chief.......
On appeal to Commisstoner of Patenta,
On AHoE & DISCIAIMOr, . oooviiiiiiiiinin
On an applieation for Destgn 34§ yoars).
On application for Doalgn (7 yours).....
On application for Deslgn (14 mm....................ao

THE VALIDITY OF PATENTS,

Weo rocommend to overy person who s
about to purchase a patent, or about to com-
mence the manufacture of any article under a
loonse, to have the patent carcefully examined
by n compotent party, and to bave a resoarch
wado [n the Patent OMoo to see what the condi.
tlon of the nrt was whon tho patont wis Issued.
Ho ahould nlso see that the olalms are 30 worded
s to cover all the Inventor was entitled to whon
his putent was lssuod; and {6 is still moro esson-
tinl that he be informed whether it s an infringe
ment on some other oxisting patent, Partios desir-
ing to have such scarches mudo can have them done
through the Scientific Amorican Patent Agency,
by giving the date of tho patent and stating the
pature of the Information desired. For further
{nformation, nddress MUNN & CO,,

81 PAnk Row, Now York

Advertigements.

Tnslde Page, ench insertion - - - 73 centa a line,
Back Page, each insortion - - - $1.00 a line.

Bngravings may Aead adeertisementa at the same rale
per line, by measurement, as the letler press. Adver.
tisements must de recerved at pubdlication qfice as early
as Friday morning 1o appear in next lasue

i “Thie DOAL whoeol we have over had.
aheel (llv« our sawer perfoct satisfac-
2 Hauntsnuno Can Co,
LEHIGH \'ALLM' EMERY WHRI-.L co.,
upon. l‘l.
’\TOTICE —Persons wishing to Introduce to
l the trade of tbe “ul Articles of Morchandise or

Agriculture, new or old, can make & satisfactory arrange-
ment with J.S. lll‘l'CHi:.Ll..llnd Quarters, Marion, lowa,

DITCHING MACHIN E.—(Sce Sel. Ame-
L. 9, lﬂ ) High success secured and an.
swered for. te patent hts not yob taken at,
rate of §50 (or cach mllunn or Inhabltants, ntormnuon
and clrcolars free. Agonts Wanted. Addre
H. GONELLAZ, \cmuionvlllo. Ln.

g"()( DISH-WASHING MACHIN E—~Eastern or Mld
DU, States for aboye amouny, C. F. B., Box 760
aleaburg, 111,

UPRIGHT BORING MACHINES,
Small Boring and Saw Mandrols, l'nnr.ln }lgthlnrn and
Drill Presses st Roduced Prices, BICKFORD,

17 K, Front Street, Cineinnati, 0.

ANTED—By a practical Pattern Maker with
family, Sftuation where general work is done, or
raliroad or manufacturing shop. Steady place referred.
Ad drese DANVILLE NOVELTY FOUNDRY, Danvllle, i,

n Seed Huller.

(umnnnlnl hxhllmlon Agricultural Hall, Column 8,11,
D, Kahuweller! ‘l‘olcbm(rd Patent, for O11 Mills and
Plantations. Used by every Mill in New Orleans. Flanta-
tion luwcr Huller, $175; Hana Machino, §75, 1% Center

R

MPORTANT FOR ALL CORPORATIONS AND
MANF'G, CONCERNS.—Buerk's Watchman's
Time Detector, capable of accurately controlling the
motlon of & watehman or patrolman at the differcnt ata~
tlons of his heat. Send for elreular.

« B BUERK, P, 0, Box 979, Boston, Moass.
Ny Bo~The sult against Im umnor & Co., of New Yourk
was declded fn my favor, June 10, 1874, FProceedin -

have been commoenced against Imhnvusor & Co, for ke
ing, contrary to the orduer of the Court. Fersons u-lxm
clocks lnfringing on my Patent, wil ba dealt with sceor
diog to luw.

ANU}ACTUI(EH.B AND PATENTEES hav-

m; useful articles, sultablo for the Hardware Trade,

Ano d rln ald to manufacture and introduce the same,
. PRATYT, care Puart & Co., Buffalo, N.X.

5‘““ Ilmplcl may be sent, same to be returned if destred,

y TOUD“'unru SULFACE PLANERS $125, Planers
llr:et. \cw York.

Matchors, #80, 5. C. HILLS, 51 Courtiand
0 BCREW-CUTTING FOOT ! JATH ES~
« Foot Drill lll'nvunu Send for Clroular to

L. SHEPARD, Cincinnatl, O,

o ol our KunnER PN TING thﬂ-l.

BIG PAY Tormsfroo, TAYLOn & Co,,Cloveland, V.,

)I{OFF.*SUR Hl XLEY IN A\H RICA. '—l'ull

reports of the throe great leotures rec rnlly dellver-

ed In New \or( by Professor Huxley on *The l’luury

of Evolution'’ are given In the BCIEXTIFIO AMERIOAN

SurrLEMENTS Nos, 41, 43, 40, Price 10 conts each, ¥

cents for the three. Sold by all news dealers. Bent by

mall, from SCIEXTIFIO AMERIOAN Office, on recelpt of

the price, These are the only sclentine lectures delly-
eret in Amerfca m Professor Huxley,

}U()l\\ AT Pl(l( s TO Hlll'l' 'l‘l“. 'lllMl'Z"H

We will furnish any bhook pul-llnln‘d nt loss than
ublishior's prices. Lot us know what book Is desire d,
E'I'\ W(‘W'lll:"l(nlr prht‘ Address RICHARDS & CO,,

Box 4763, New York
The Lehigh Emery W lu-ko'!
lon, dnln;k an much wor \

has given we entire nn-lm t 1 and
same tme as any wheel of samo grade L ever used, an
laating, by lt‘ujll'nlll( of time and work, fAres times as
long. Sur'r Rooxus Foup [ROX Fouxouy, 'a
Leuton Varrey Exesy WiueL Co., Wo Inaport, '8,

nﬁ- 7‘
| luuﬂ“‘“"“"{'v'"l
l ,

DRAWING PAPERS,
MATHEMATICAL INSTRUMENTS,
axe DRAWING MATERIALS or acs KINDS.

llll\l'n;. Nt hlw\u"
rrrYY

Scientific Jmerican,
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—————

Rowo's (‘uulplolo Practionl Nl-rhlnln.
Just Ready
THE COMPLETH PRACTICAL MACHINIST
Jﬁ:?fn‘:n::;nﬂ'w-u' )lm Work, nrrm- and il
N,
Making and Use of Tnnl‘n’ cv"l':“,l'-l:ml lly“ll:)l:h'l:'l‘ (ull';'.‘

Hustrated by 1%
Ulully peintes 7 "'llnvlhlo e “.‘_‘.’".I?mj" II;‘u:‘-'

Wo also uuMm-

THE MODERN PRACTI { O
MACHINISTE AND B Ty

' AMERICAN
NUGINEERA: Including the Con-
:lnullun. Nplll ation, snd Uge of Dritls, Lathe Tools,

Ators tor Rorlug Cylindars, snd Hollow Work Gon e
:’l 1Yy With the mout Keononiieal Bpoed for the MG §

V0 renidts verinod h_‘r Aotual Practioe st the Lathe lhu
MM‘. Aid on the Moor,  Togethor with Workahop

nuunnlnnl Koonewmy of Manufecture, |Iw Hloatn
rn Ino, Bollors, Grare, Bolting, oto., ote. By Egbert
: llml‘ld Inte of the ** l«vlvumlc American, 1"0.
rated by & engravings. [n one volume, 12mo, .

A MANUAL OF THE HAND LATHE: (nm-

nl-lnn Conelse Directions for working Metals of all
Ivory, None

and Precious Woods; Dyelng,
(ﬂlnv‘n L and Fronoh Follshing ; Inlaylng by \Onur:.
and varlous methods practised (o produce Halmuh-

\mw With Dispatoh, and at Small Expense. By Egbort
Natson, late of the * Holentine Amorlun. Author
of *'T'ne Mmlnru Praction of Amurican &!uchlnl-unlul
Englnoers,' Tlustrated by ™ sogravings 1o
GASFITTER'S AND PLUMBKEI'S COMPANION.

By Jos, D. Galloway,

¥ The abovo, or any of ook th 1,

PONAKE, AL the vlﬂl'l’l:ll:’n‘l‘lr]ll::‘; o e
m‘.’ﬁi?.".‘h"x'ii’ mllll:vd CATALOGUR OF PRAOTIOAL AXD

MIKN- L} -—
wWho will furnish his ull:l‘r‘:r:: RO VORI SN
HENRY CAREY BAIRD & €O,
INDUSTRIAL PUBLISERS AND HOOKARLLENS
810 Walnut Street, Phlladelphia.

STOCKWELL, $ELEHIGHTING

Ofice, SO Liborty Streot, New York,

§#™ Agonts and Salesmen Wanted, _g3

4 PAYS to wn Ay ek lLlnd Printing Stampa,
Terms free . A, HARPER & BRO.. Cleveland, O,

JLECTRIC BELLS, $4.00 TO $6.—AMATEUR
4 Teolegraph Outfits, $4. Sent C. O, n., with privi-

lego of oxamining Bond stamp for elre
ROUINSON & DAY, l‘lu-nrld Mupss,

o ECOND HAND SBCROLL BAWS.—Two Floot-

WoOods—Lw ) Ilrfe Baldwins, Write for price, also
ne w {llustrated onta u“uo of Bcroll Saw Pattern

RUSSELL, Stratford, Conn.

Mon to wholesalo to Merchants, 0
& month and travellng expenscs.

)n [}

llr«u

|

GEM MANUF'G CO,, St. Louls, Mo,

ANTED-—To Contract for the Bullding of
Patented Machines, made monuy of Iron,or 'ould

glrty with in an equal -r(nennxg
"hiladelphia, Pa.

GILES, Contennial P 0.,
N. F. BURNHAM'S
1874 TURBINE

: Water Whe‘el

Has DISPLACED hundreds of other

Turbines, but HAS NEVER BEEXN IT-

SELF DLBPLACED Pamphlet rru
. Burnham, Yo

MACHINERY

OF EVEBY DEBCRIH
OoLD ROLLED HA TING, HANGERS, PULLEYS,
OUPLING NG, A\ E EMERY WHEELS
A\l) Gm.\om

ox
ORGE PLACE
121 Chambers & 103 Sooat Ste. Now Tors City.

+ P,

ST HEAM

FIRST l"l/"h VIENNA,

PUMPS.

PFARIN, NEW YORK,

BALTIMORE, BOKTO

Beod forelreulsr of recont l-.lrulnl tmprovements
|

Kl

< AND EL

VOLNE

At Centenninl Exhivition, Maclinery Hall,

ME NORWALK llu:‘- WONKS

TION

Coun

iy

CLUTCHES
EVATORS.
Y W.MASON & CO.PROV.K

[N

Also atentrnnes o Pump Annex

INL\‘ PLANING MAUHINES A SPFECIALTY

WHITCOMD & CO.,

M't'rs, Worcester, Masms,

Model Engines.

Complete sets of

s e

Castings

Model Steam K
ditto 2 1n, bore,
Etreka Foot Lathos only |

for making small
I‘llllﬂl I8 In, bare, 8 (o, stroke, price M}
In, stroke, price’ $10, same atylo as cut,
g?mllur- Gear Wheels and

Parts of Models, All llmll Of Bumall Tools snd Materials,
[ustrated Catalogue ¥r
h()(ll)\l()“ & Wiaur )I AN, WCornnil, Ikuwn Muu.

SPFARETHE CROTON & SAVE THE CONT,

Dnven or Tube

tahod

Wells

fur
Water,
who conlro)

NEW DEPARTURE.

WA A GRANTACO, 3, 4,08

SENT FREE

O Iar of
W\I l) AVI)I(V\\NC HRO. 414 Water §!

Croton and Rid u'v‘u«\:d
the patentforGreon's American l)rlvnn Woll.

MEN

Al sall our O and Staple MANUFAD wum

WO peddiing, $15 PER MOXTIL Mote
Bxpenses pald. Ap. 7 by detler or in
lame 81, (--u-

REC .
our bomes, address
svERLY Co., ('hlcuu

wn NEW
working at
at once the

OR SA

Gang Nuu t de,

re-catting, a

and Steel, uu.(

LE~In lots to suit, 2,000 worn uutbﬁgbt
r lh 3 10,000 Files, sultable for

‘r _i‘ all_kinds of Sorap lron
ifTet & GITEPL I e iroasant hwa

$95 & §7

# Week to Agenta, Bamples FREE,
P, O, VICKERY, Augusta, Malne,

NO

MON

Wo will sart you In & susiness you
onn make $50 a weoek without capital
cany and respectable for «mw »ox,
Agonts Supply Co., 261 Howery, N. Y,

BY

PORT

The HMOADLEY
ABLE STEAM ENGINE

WITH AUTOMATICAL CUT-OFF REGULATOR

THE BEST ¥

SEND

TheJ.C.HOADLEY CO. LAWRENCE, MASS.

STATE WHERE YOU SAW THIS

AND

BALANCED VALVE
MOST ECONOMICAL ENGINE MADE

FOR CI/IRCULAR

P. BLAISDELL & CO.,

Worcester, Mass.,

era of the Dlalsdell Patent Upright Drills and

other first-class Machiaist's Tools.

LOO

for 85.00,

B0 Dest Selling srticles (n the World
()no \‘mplo free, and an order good
l\l\ & CO, 2 Clinton Place, ‘\ Y.

$200

a month,
Excxraiox M'r'o Co., 151 Mich_Av,, Chieago.

Oulllt worth $1 free 10 agents,

RWICH Univarsity Sclentific sad Military School,

\ 0
4V Northgeld, Vt.

Address Prof. CHARLES DOLE.

THREE THINGS IN ONE
—_— T —
VENTILATION of a Fire Place;
BADIATION of a Stove;
CIRCULATION of s Furnace.

Pure Air and an Even Tempeo-
EAR,y rature throughout a Room.
] .

Tue CENTENNTIAL'' Annex Maln
Bullding.
THE OPEN STOVE VENTILA-

TING COMPANTY, 107 Fulton St.,
New York.

WE ENAMEL
NFINEJET BLACK every varietyofturned wosd work
parts af machinery,castings;tin ware and other metal

wark ENAMELED JET C000S.in woad or metal, made ts order
AMERICAN ENEMELCOITWaAnAEN STPROVIDENCE R |

Wood-Working Machinery,
Buch as Woodworth Planing, Tonguelng, and Grooving
Machines, Danloi's Flaners, Richardson's Patent lm-
g.uvrd Tenon Machines, .\lonulxk:r Monxduu and
w Machines, ana Wood- ng Maschinery gene-
mlly, Manufsctured ‘
‘ITIILI(H RUGG & RICHARDSON,

26 Sa bury Street, Worcester, Mass.
(8hop formerly occupled by R. BALL & CO.)

N‘ ACHINERY OF IMPROVED STYLES FOR
llllkll!’ SHINGLES, HEADING, and STAVES;
Also GUAGE LATHES for TURNING HANDLES, Sole
makors of anu Pat, Shingle und Heading Sawin) .\I.
ohine. Address TREVOR & CO., Lockport, N, Y,

'l‘(l\' NOVEI] 'I‘II’H Wanted—-Will hu{ Or manufac-

ture on mg ly Address HAWES BRO'S, Toy Nov-
elty Turning lllln Mnnroo\on Bradford Co.,

R. TEN EYCK,
SCIENTIFIC & MECHANICAL

ENGRAVER ON WOOD.

e Bes\ oW, Always Reliable
69 NASSAU ST, NEW YORK.
oo s y o= e l - 2
Pond’s Tools.
ENGINE LATHESN, PLANERS, DRILLS, &o.

Band for C nluln,mr DAVID W. POND, Buccessor to
L U( U8 \\ 'OND, W orcester, Miss Mass,

Planin & Matchin

Mnuhlln . Rosnwiog, snd Tenoning \lachlnu. Buull
Huwe ang ummr.l Wuml Working Maohiner
JOUN D sCHENCOK' HHHNH) Matteawan

Hona for Ustalogue 181 uorlv l‘l N \’ olty,

can mak
Addroess

40 day, |nnn~1rumun? ortown,
WWLIS M'F'G Co., Wallham, Ms,

LADIES

WHIPPLE'S
Patent Door Knob.

Awnrded & Dronze Medal at the Amorican Institute Falr
for 1¥14, The Judgeasay: ** Wo conslder this method of
fantoning DOOR KNOBA & great mwrovcmnm OVOr Any-
thin ynflnnmlml for tho purpose, as It obviatos the uke
of afdb sorows and wulmu nnd mn bn w llnlml o suit
any thickugas of Doom, ' Clre

THE A l(KItN b Wllll’l LE (ONl‘ANY

Wost Meridon, Conn,, or ¥7 Chambers Bit,, N, Y,

LEHIGH EMERY WHEELS.

Send today for cireular,

L. V. E. W. CO,, Welsmport, Pa.

ROSE-BI.IDS IN WINTER

quk.kb mail yu-l l' ve -;Mndﬁ
varjoties, al fnf r

OO0 d
- Sui‘.’n.:‘*ﬁ.‘ .. oo

dolhr’
RO&B—( L l.'l‘l i
finest sorta.

74

TH Dl\G!l R ()g:

RACING BOAT STOCK.

SPANISH & WHITE CEDAR.

Extra fengths and quality, from 3-16th thick up, planed
and unplaned. Also, full stock of HARD-WOOD LUM-

BER and

VENEERS, MAHOGANY, SATINWOOD

ROSEWOOD, WALNUT, &e.
Inclose Stamp for Catalogwe and Price-List,

Geo. W. Read & Co.,

156 t0 200 Lowis sty (t.3th & Oth stae B N.X.

EAG

VINEGAR.

Cider, Wine

per, nud lduln -

LE FOOT LATHES,

With Scroll and Ciroular Saw Attach-
monta, Slido Koest, Tools, &0, { also Small
Englne Lathes, Motal Hand Planors .n.
Noatent dosigny, superior Onish, 1
l'rl s, Our new Uatalogue doscr mu
the Ul oy ory tool necossary for tho At
atour or Anlun Send tor (1.
« L, CHASE & CO,

e 'I‘ llhu"’ St. Now York.
HOW MADE IN
« 10 IIOIVllN rom
or ﬂoulunn uunuul "“"K ¥y NAIG pas

.\ul' prtnuncm .\(nu

RPATINT

OLD ROLLED

The fact that this
strength, a fner Nniak

WAMLIng s h per cont greater
and is traer L0 gage, than an

other In use, rendors lLundoubledly the most eoonomical,
We are also'the sole manufacturers of the C MLEBRATED
COLLING' FAT. COUPLING, and lumlm l'\llloyo. Hangers

ate

GE

Pl

of the most cpmuwd -(ylu
nppllunon to
Stroat, ind and 'Ird
l 08, Canal Btreet, Chilo
l":ﬂu:_l

«'ollu nal
W & LAt oninee %
voou 'uuhumh. Pa.

8 of nm- utuﬂlux ln .l'm and for A%l'o by
A,

' Boston
GrPEAGR & o 'JI u\mnlmnm. N, Y.

RHCK & WHALING, Milwaukoo, Wis,

REVERSBIBLE
HOIBTING ENGINE

FOR ALL PURFOSES.
1 | d bie, snd eftective. a9
'l'.u'u'.’hw' o ::'} "GO, 18 Fouri 8. N7

Mot to U1
denler
ln adh, hote,

and sell goods o
oald Mos Manvrm L2

No preddiing. 980 8
S A OARPENTER Wt 1160604 taavirsncsnin

1 traveling expenoes
6, Uine unats Uk

MANUVACTU l(l’l‘ OF FIRST (LA“B TAFS AND
ES, lu'lurkﬂ

OTIS siaiiey

Mﬂ IIHUA DWA

o BRON, & CO,
uut InnK

Both, s Patent

Reverse Motion
FPaneling, Variet
Mouldiog nn

Dovetulling
Muchine

cuts Fanein o

deslgn or

style of mould 1o

ood

No

aer Reners
Jovetalling with
thick or thin
stulfa. Slmple,
Durable, and EMclont,

§¥ Send ror Pamphlet and
fample of work
Im rotedbouqﬂlerl(‘nurn for
8l kinds of Variety Moulders
made to order, and warranted

by the
e -, % )

I_ OW TO BUILD CHEAP BOATS, By Pad-
diefast. A sories of articles nho-lu bow an
person may bulld a boat, with economy. article (s
accompanied by dnvlnz- snd disgrams, wllh minute

directions, dimensions,

No.1, ¢ Three Dollur Scow.—Directions for con-
struction, with 3 luullrlllom Contained ia SCIENTI.
FIC AMERICAN SUPPLEMENT, No. 3, oe 10 cte.,

No, 2. e Fee-Dollar I(ou'(uq Siof.—Wita full di-
rections {ur construyrtion. 13 flisstrations. Contalned
In SCIENTIFIC AMERICAN SUPFLEMENT, No. %

No, 3. A Fowurteen. Dollar Satling Stif. —With 1t 13-
lustration. ¥Fall dlruuom ror construction of boat,
cente mast, sall, etc. Cootalned in

T Do rudder,
SO u.';.‘ru 1C AMERICAN SUPPLEMENT, No. 2. Price

n
No. 4. A4 Tweive-Doliar Row Boat.~14 {llustrations.
[lustrates the construction of & eful ribbed boat,
light welght., Shows the method of securing good lnes,
how to bend and arrsnge the ribs, dimensions of all the
f""" and directions for construction in fall, (onulncd
n SCIENTIFIC AMERICAN SUPPLEMENT, No. W.
All the above numbers of -npplemn( to be hld at Wis
Office and of all News Dealers

The Toll-Gate! Exizs Plctary sat free: Aa

» lagenioas gem! 30 oblects to
find! Addresa,with stamp, E. C. ABBEY, Buffalo, N.¥.

STEAM ENGINES FOR SALE.

I offer the following very superior Todd & Raffert J En-
nes for sale al greatly reduced prices: One 13xw, one
4x15 (sawmill), one 12xi4, one 11x35, one 10xM, one 2x,
one 1x18, one 3X10 on legs, ome x17, portable one =xi4,
duublc Bolsting ; all firet Clsss and entirely new. Al
varfous sizes and Kkinds of Boflers. 1 will also furnish
ifications and estimates for all kinds of rope and bag-
mumnery. Send for dmdpuv_;_ nlu and price.
ID Barclay 8t., New York, or hunon N.J.

Steel Castings,

From X to 10,000 Ibs, welg
for expensive forgings, or fcr malleable fron castings re-
quiring great strencth. Send for circular and price list
to CHESTER STEEL CASTING COMPANY, EVE-

An Invaluable sabstitute

LINA STREET, PHILADELPHIA, PA.

BRADFORD MILL CO,
MANU 'AC: I’:l or
French Buhr Millstones,

| Portable Corn & Flaur Mills,
Smut Machines, ote.
echa

CINCINNATL O,
SR Sscwars, Pose, WK Donlap S
SENT ON APPLICATION

.\\'.\LIDIT\’ OF STATE LAWS

CONCERNING THE SALE OF PATENTS.

All laws of State legislatures that in any manner inter-
fere with the free sale of Patent rights, such as the re-
quiring of the agent or patestee to file coples of patent,
take licenses, prooure rcr\lmuu comply with forms,
or which release the ce of onimuy notes of hand
given for patents, hur o declared unconstitutional
and volid ihe Uniten States Courts, All State
Judges, -nn 2s, or other State officials, who undertake
to (nterfere with patentees or thelr agents ia the free
sale of patents, make themselves Hable (n damages and
other punishument. The decisions of the Maited States
Courts on these &olnl- are given In SCIENTIFIC AMER-
ICAN SUFPLEMENT, Neo.23. Price 0cents. To de
b.d atih |hu umtr and of all newsdealers,

A R v ARD UNIVERSITY DENTAL

SCHOOL, The next year of this school h-cnu
under the vew plan, Sept. &, 156 and ends June 27,
1877, with a recess of one week at Christinas and another
In Fobruary, The teaching is consecutive through a
course of tWo years, the fnstruction of one year not
belng rorﬂuad inthe next; that of the an! car bel
tdentical with that of the Harvard Medi chool an:
by the same Professors. By this plan, lhc amount of
instruction given Isdouble lbu of lny other strictly den-

tal schiool, and at nu\hu{ cost, For informa-
tion, address THOM 1. u!.\\ux.t.lL Dean, 22 Tre-

mout streot, Boston, Mass 1
{ANGERS

SHAFTS PULLEYS}
COUPLINGS ET
1u Stoek, aud for Sale by
WILLIAM SELLERS & CO.,

Falladelphia, and W Liberty 8t,, Now York.
Price lsta and pamphiels on application,

BLAKE'S PATENT
Stone and Ore Bmaker

Urush es all nard nd Hrittle Substan

:wnmr L uu an “mhmng
BHER CO,,

Q
2,
N

LAKE C ‘l
New Haven, Coun
INTR-~Agents wantea "

mulneu hun
&u oul m

'Wll.l’..

$250:E;

DIO 1{.




TP

PR

B i R e e

o-—

mrm;.......- ‘.ll)‘r
e meemeea coents a e,
Enprarings may Aead adeartismente at the same raie
per Mne. by mearurement. o1 (e letter press  Ad-
rertuements muat be received al publication offce os
ecarly as Friday moraing 10 appear ‘a nexd (srue.

Corres| cnce | s (adl Hinds] promptly
rml.n';o':mnl:l;‘“'b‘;m iy -‘l‘ Send for estimaie,

[Agents Wanted.)

ROOFS

dast @ Ifetime, and save ue

make your Koo
e L 10 0r 15 years. JIcan be

umo(nmmr"ﬂy

done use Siate Paint, 1t will not only resist the
cneic‘:f’::ur snd wind, but shield you from Fire.
OLD ROOFS. ot e
your Bufldl by using Siate nt, whicl
nmlregoa in wme%r U!mu tn summer  Oid shin.
Je roofs can be painted, looking mucA better, and iasi-
f-g mgr than new shingles without the paint. for one
fourtA the cost of re-shing On decayed shingles 1L

o+ and pores, and gives s new nuuumu

ON TIN OR IRON ROOFS.

the rod oslor 1s the dest paint In the world for durabllifsy.
1t bas & heavy body, Is easily applied, expands by heat,
contracts by cold, driesslow, and never cracks nor scales,
Oone coat equals 4 of any other.

FIRE-PROOF NEW ROOFS.
Mills, fonh(lﬂcn, factories, and dwellings a alty
teriais Jete TOr 3 mew stoep or Bat roof of Rudder
cvo t about Aay/ the price of re-shingling.
For Private houses, barns, and bulldings of all descry
tlons, it Is far superior 10 @ay other roofing in the world
for convenlence (n laying, add combines the oraamen-
Appeans: iNty. and Sre-proof qualities of
tin, 81 one tAird the cost. No Taror Gravel Used.
* How to sare re—shingling—siop leaks efectually and
cheaply In roofsof all kinds** & 100 page book o
Write to-day, aid mention SCIENTIFIC AMENICAN.

New York Slate Roofing Co. leltod.
Roofing Contractors, S Cedar 8§t , N,

HANDASYDE CUMPUSITIUN

Fo‘ the Re 1 g\d Pre ‘e“tlon of

ncrustation in Steam

Used by the principal Raliroads. Coal Mines, and Gene-

n.l Inuncm.-vnmﬁrux unmn and Ireland Satls-
m best and u;.hpe-t in the mar-

gE

N Broadway, ) ev \'or&

[ESTABLISHED 1846.)

Mum & Co.'s Patent Offices.

The Olaest Agency tor Selleiting Patents In the
United Miacos.
THIRTY YEARS' BXPERIENCE.

MORE PATENTS have been secured through this
sgency, st hotme snd abroad, than through soy other in
the world.

They employ as thelr asslstants » corps of the most ex-
perienced men =4 examiners, spocification writers, and
draftamen that can be found, many of whom haye been

elected from the ranks of the Patent Office.

SIXTY THOUSAND inveutors have avalled them-
selves of Munn & Co.'s services 1o examining thelr in-
ventions and procuring Lhelr patents.

MUNN & CO., In connection with the publication of
the SCIENTIFIC AMERICAN, contisue to examine in-
rentions, coufer 'ﬂh inventors, prepare dn'luu. spo-
elfentt and ttend to Aling spp
o the Pstest Ofice, paying the government fees, and
Walch each case step by step while pending before the ex-
sminer. This is done through thelr branch office, corner
F and 7th streets, Waahiogton., They slso prepare and
Olo cavests, procare design patents, trademarks, snd re-

sues, sttend o rejectod cases (propared by the Inventor
or other sttorneys), procure copyrighta, stiend to lnter-
ferences, give written opinlons on matters of Infringe-
ment, furnish coples of patents, and, 1o fsct, attend o
every branch of patent business both in this sod in for-
eign countries.

A special potice is made In the SCIENTIFIC AMERL-
CAN of all Inventions pstented through this agency,with
the name and resid of the patent Pstents are of-
ten s0ld, 1n part or whole, 1o persons attracted to the in-
vention by such notice.

Patenta obtalnegd In Canada, England, France, Belgiam,
Germany, Busis, Prossia, Bpain, Portugal, the Britiah
Colonies, snd all other countries where petents are
granted, st prices grestly reduced from former rates,
Send for pamphilet pertalning spocially to forelgn patenta,
which states the cost,titmme graated and the requlrements
or esch country.

Coplen of Futents.

Persons desiring any patent lssued frowm 18 0 Novem-
ber ¥, 197, can be supplied with omicisl coples ot res-
sonable cost, the price depending upon the extant of
drawiogs and length of specifications.

Any patent isued since November 27, 1897, at which
tme the Patent OMce commenced printing the drawings
aod specifications, may be bad by remitting to this of-
Bee B,

A copy of the clalins of any patent lssued since 1886 will
be furnished for §1.

When ordering coples, plesse 10 remit for the same as
above, and sste name of pstentes, ttle of invention,
and dste of patent

A pamptiet contaluing full directions for obtalning

United Btates tetits sent free. A bandsomely

bound Heferenoe Book, glit edges, contalns 140 pages

Ahd ALY engraviogs and tables Important to every pet-

entes and mechanic, and (s s useful handbook of ref w-

once for averybody, Frice 3 cents, malled frov.

Address
MUNN & ©0,
Pablishers BUILENTIFIC AMERICAN,
37 Park Row, N.Y.
BREANCH OFFICE~Coruer o8 ¥ and 7th stroots
Washiington, D. C,

Scientific

For showing heat of
Ovens. Hot Illnl Pipes,

r-Heated Steam, O Stills,
W. BULKLEY, folo \hml'u(uvrr
ey Broadway, New York,

Pyrometers,

Boller Flues, Su
MEKK

A(il(N'l"ﬂ WANTED FOR THE C l\\'l'lr’\\l.\l.

CAZETTEER |v\|-nm |n'r.\'rx-t

showing the grand resnlts of owr Mrat years
Rwo‘tmdy buys 1t, and agents make from S100 o

WESTERN BORDEP © -

u]\h!r history of American ploneer Iife 100
\ |( S AGO-1t thriliing confilots of red and white
foes, n-n nR adventures, eaptivitios, forays, scouls,
plunrn women and boys, Indian war. paths, camp-life,
and sports. A book for old and youhg, No compet)
tion. Enormous sales,  Extra terms, HHilustrated clrea-
lars free, J. 1‘ HN URDY & CO,, I'I:llmirlphll. Pa,

‘lll( NEW 'll‘Tl’ lM|l| AR BACK GEAR, SCREW.
UTTING FOOT LATHE, Send for clireular to
" Mt & ( 0., U lnflnnAlI

ROCK DRILLING MACHINES
AIR COMPRESSORS,

lhtmm(urrd &
BURLEIGH RO Dl(ll L CO.,
Send for Pamphiet, [ hbu ure. Mass.

l)nOPOSALS WIiL l‘ lll" lﬂ-.l EIVED, UP TO
December 1o, 1596, by the Trustees of the New York
and W\mklyn Pridge, at thelr oflce 21 Water 51, Brook.
1 . Y., Tor the manufacture and delivery of 3§40 net
ot Xo. % galvanized steel cable wire, 1o be used in
the construction of the maln oables of the East Hiver
Suspension Bridge, Printed specifications contalulng
full information will be furnished upon application to
W. A. ROEBLING, Curer Fyoixwxs,

Ihu"

Diamonds < Carbon

shaped or Crude, furnished lml set for Boring Rocks,
Dresaing MU Burrs, Fmery Wheels, Grindstones, Ilud
ened Steel, Calender Rollers, and for Sawing, Turning,

Working Stone and other hard substances; also Glazie n
Damonds. J. DICKINSON, & Nassan 8t , New York,

Lawrence Scientific;School |;
HARVARD UNIVERSITY.

HIS School provides a four ycars' course in
En necrl o loading to the degree of Civil hnﬂl
neer, or nﬂnur and four years' courses In
‘Mulnn, l Satural History, and Ip Mathematics,
Phiysics, and Anroaomy. each of which leads to the de-
gree of 8 B. A large portion of the instruction is the
same as that given to “do radustes In the College.
The l--lur-n s uaply&ro od with laboratories, sp-
Mln Mou ts of the Scientific School
yfvoncl n College Bulldings and bosard at Me-
noﬂd nll E.nmlnuou for .dmlnlu will be held

September aSa.x, For Informa-
ton, udn- W "Alli I8, Secretary.

(Fenedy 2 © Colialt Shoed, New-Yoik )
Lo Cn At

LOTY SSMIT, Men 0NN R38R Bt

Relief PlaleSmHardT

e esuadry,
Lo By e Kew asinstd Condie. ' Pleasn w3y whern you saw s,

g GUITERMAN, Export and Commission Mer-
chant. 2 Fountaln Court, Aldermanbury, London.
New York Office, Guiterman Bros., 5§ troadway, Best
of attention to introduce Mercuandise. Patents, ete.,

in any part ol Europe.

i R e e s oy Aaloulmn
Iiamaaty, V¥ halasals ‘l‘l.‘,:r,' Hardware and Ms-

%lnmonu, Wholeasle ud“‘
EXGLAND, snd BERLIN, anArr

nu Kat'd 1
bO NDOUN,

SNYDER'S LITTLE GIANT.STEAM ENG E

NOYER'S

Works

are the In’ make Burr
)llllown onl.ble Mills, annmﬁumne-.{‘uken MU

ater Wheels, Pulle nd Gearing, -poclllly
mpud w nou mills, hngoov Catal

vuaw°l ‘huﬂllo N. Y.
[[EIL T+

v R U'U'(.- HT
rAMS & GIRDERS

IRON

[111
HE UNION TRON MILLS, Pittsvurgh, Pa.—
The sttention of Enginoers and Architocts is ealled

1o our improved Wrought-lron Heamas and Girders (pat-

ented), in which the compound welds betwoen the stom
and fanges, which have proved so objectionable in the old

mode of manufacturing ,are entirely avolded., Weare pro-
pared Lo farnish all sizes at torms as favorable as can be
obtalned elsewhere. For descriptive lluwnn h, sddross
(me.lr Ikoumnt(,o U nlun ron Mills, ubnnh Ps.

Todd & Rafferty Machine Co.

MANUFVACTURERS OF

The celebrated Groene Variabie Cut-Off Engine, Lowa's
Fatent Tubular nod Flue Bollers, lain Slide Valyo Sl
tonary, Holsting, and Mortablo [ ngines, Dollers of all
Kinds, Steam Pumps, MU Goaring, nh-mnu &
Tow Oakum ngﬂnﬁ Jtope, Fiax,and Hemp Muhlnrn

nis for the New Haven Manufsoturin ( 0."8 Machin:
hﬂ Tools, for Judson's Governors -mr Hlop Valves,
Sturtevant Blowers, snd Differential llw lllortll
WAKEROOMS, 88 LIBEHRTY hTI LEET, NK
vmllxu t'AT!m«m NEw

= ~ PERPROT

NI',WHPAI ER FILE.

The Koch Patent File, Iul DrEsOrving nowapapors
magaxines, and pulls:'llru bas hoan rocently lmpvovm{
and price reduced ubaaribors Lo the Sorekririo AM-
ERIOAN ADd BOIENTIFIO AMERICAN HUFPLEMENT Oan Do

suppiied for the lnw price of §1.5% by mall, or §1,25 at the

ﬂqrr of this F“ Heavy board sldén; Inneription

G RCIENTIVIC AMRRICAN," 1n giit, Necessary for
every ons who wishes to murnn the paper,

MU MUNN & Co,

Publishers BOresririg AMERICAN.

American,

[OcTOBER 7, 1876,

—_—

The Scieatific American |

REFERENGE BOOK.

A Bound Book of 144 Pages, for 250,

On recelpt of 25 conta, we send by mall, post paid, a
copy of & handsome Hitle bound yolume entitied the Sot-
EXTIFIC AMENICAN Herxnesce Boox, containing 144
l-u-- Hustrated with engravings, and lnrmlug one of
he cheapest and n.ost valuable hooks of condensed re-
foronce ever printed. Among [ta contonts are:

1. The Census of the United States, by States,

Territories, and Counties, in fulishowing also the ares

Of the severn)l Statos

2. Table of Occupnations, -Showing the principal oe-
cupations of the ;w-u,.lr of the Unlted States, and the
number of ed Ineach occupation, Com-
plied from th .

Tuble or % pver 10,000 (nbhabitants—Com-
;-ll'd lvwm the last Census,

3 Patent Laws of the United States In fall
\\nh urrnlum How to Obtaln Patents, Oicial Rales
Coste, ete,; Forms for Applieations for Patents nn
Caveats hmm for Assignments, o whole and pa
Licences; State, Town, County, and Hm‘ Rights; l'l-
rections How to Introddce and Sell Inventions; General
I'rinciplos applicable to Infringements; Synopsis of the
Patent Laws of Forelgn Countries, Costs, Frocedure,
Hights of Employers and Employees In respect 1o In-
yentlons; State Laws concerning Patents

4. Unlted States Trade Mark ltrﬂlolrullon. show-
log the Trade Mark Law in full th Directions for
Hegistering Trade Marks, Costs, ete

5. United States (.1’ right lmw for Labels, in
full. With Directions, Kxpenses, ete

6. The Principanl Mechanicnl Movements. De-
scribod and lustrated h{ 150 small dlagrama, of great

The Tanite Co

STROUDSBURC, PA.
EMERY WHEELS & GRINDERS

SPECLAL NOTICE.~October 8, 186, ~Our Sole Eare
pean OMcex and Warerooms are opened this day at No
2 The l’v-m']l- Liverpool, under the Immediate man-
l.grmvnl of Dunkin Paret, the President of The Tan-
tel

0
GEO, PLACE, Gen'), Agent for N, Y, clty and State,

Machinists’ Tools.

NEw and IMPROYED PATTERNS,
Send for nevs lllostrated uulnﬁr

Lathes, Planers, Drills, &ec.

NEW HAVEN MANUFACTURING CoO,
New "nvr-.(.--

 Diamond Solid Emery Wheels.

Prioms-6:84, §1.5: &x1, 2.5 5,50 162, 12,90
18xd, $16,00; %2, 19,50 24x9, .ll AI ‘othior sizes st mv»-
[mrduluu prices. Fastcutting, free from glazing, they
aro the hest Solld Emery Wheels, OGlve diam. of holes
'u your order for wheels, Emery Grinders unequalied b

in the world ddnu AMERICAN TWIST DRIL
(.( + Woonsocket, R

Lathes, Planers, Shagw Drllls!,

Gear & Belt Cutters &Ko, K.

UNCHING ;:.'ﬁ'::;n',t'.:‘m Crinks

DROP PRESSES, S il FEESS CO.,

value to Inventors and Designors of Mecl
7. Geometry, as Applied to Practical P urpoou With
Nlusteations,
N, The Modern Steam Engine,—~With rnfnrlu.
showing all the parts, names, cte,, and & brief history
of the Invention and Progromss of Steam Fower,

9. Heorse Power.—Simple and plain rules for Calen-
lnl ‘:l the Horse Power of Steam Engines and Stresms
ater,

12 J( o&.—l’rvmun engravings of & different
in or peliuou. with explaoat] on-ulo lylngn.
W t» and Mensures.—

rIlM Apmhccutu eight; Avolrdupols, or(om
ncn:hl elght; runch\!'u hita; United States Stand-
Measare; murr. (.\abc xeuun-;

easure ; \“nnch anuv- French

uld
Cu‘lc. or Solld Measure; Meas & Land by Welght,
with en&-uln‘ of asection of lhn nglish and & seo~
tion of the French mle. of equal length
l‘l. \ alunble Tables
1) Yable or the cloclly and Fores of the Wind.
(3» Table of the Specific Gravity and Welght per Co-
:alc 'hool and Cubic inch, of the principal substances used
n the A
L ‘hbie of the llnl-(ondnﬂlng Power of varfous
Metals and other Solids and Liqul
(4) Table of the Mineral Lolnluenu absorbed o
removed from the Soll, per ure ITerent crops.
}S; Table of Steam emperatures.
§) Table of the Effects of lle.l. upon various bod
meiting points, ete,

ll-eo-- l-lor-uh-.—rom of

Expan-
alon by Heat: s boqbo.&ro r dimensions of
ongines, boll en. )‘nmpellcn.

cubation, Tem-
perature of ; T cln*l‘lpcr. kguumenu ol

varfous &:M‘nm ctlo and Rulos
o ‘i‘“‘.“&“uﬁm‘&: e e

Y ol o \ u abhes -
? Heuun.q d Horse Fower of ; Copying hsl.

Vm:g Brains;
h’n-. of

of
and action; um
RS G e
w{m AMERICAN REFBRB\CS BOOK
Prlcc on eeau. m beh-d of News ts in
{ the unders

ﬂ?-"‘ on neelpt ot Y3 prloe.

MUNN & CO., Publishers,

Sclentific Amerionn Ofice,
37 Park Row, New York.

Stone Channeling

OoR
Quarrying Machine,

WARDWELL PATENT,
FOR CUTTING STONE INTO VARIOUS S1ZEs

AND DIMENSIONS IN ALL KINDS OF

QUARHRIES,

STEAM STONE CUTTER CO,, RUTLAND, VT,
BOLE PROPRIETORS AND MANUFACTUNERS.

"\-::::: aluhly-e Ilr:'!;%f;ln'hl- Exhibition,

(!REW l’lCOPPLLEltﬂ. THEIR SHAVTS AND
Lr FITTINGS, { Hamilton W. Pendred, M, K. An
abilo troatise, showlng the presont -nuhm. 1te sdynn-
tages and defocts, With 25 figures. 'r n |u onn ()nn
tnuod In No. 4 of BCIENTIFIG A BT
MENT, To bo hisd st this ofloo, an ul nll naIa ucuu-
l OGERS' TANNATE OF BODA BOILER

BCALE 'REVENTIVE
JOB. G. ROGEIS & 00., Madison, Ind.
W™ Bend for book on Boller lvcrustation.

Portland and Keene's Cement.

¥From lh- best London Manufacturers, For sale by
AMES BDRAND, % Dookman 84, Now York.
AP nr!lul Troatise on Cement furnished for % cents.

Niagara
e SteamPumpWorks
KeranLianED 16,

CHAILLES I, HARDICK,
Neoe. 93 Adaums Niroeoonr,

DAMPER Axn LEVERS
REGULATORS GAGE COCKS, *

MURRILL & KEIZER, 44 Holllday St., Balt

HARTFORD

STEAM BOILER
Inspection & Insurance

COMPANY.

V. B FRANKLIN, V. Pres’t. 1. I ALLEN, Prest
J. B. PIERCE, 57

NON-COMBUSTIBLE STEAM BOILER & PIFE

|COVERING

WITH “AIR SPACE" IMPR
Saves 10 to 0 per cent. CHALMERS srxz«c: Cu.
.9h St., N. V.: 10 N. Ind St.. S¢. unh.'!lo.

OrF TUR

SCIENTIFIC AMERICAN,

FOR 1N76,
THE MOST POPULAR SCIENTIFIC PAPER
IN THE WORLD,

THIRTY-FIRST YEAR.

VOLUME XXXV.—NEW SERIES.

The publishers of the SCIENTIFIC AMERICAN
bog to announce that on the first day of July,
1576, n now volume commenoced. It will continue
to be tho aim of the publishers to render the con

tents of the now volume more attructive nnd use-
ful than any of its predocossors.

To the Mechanic and Manvfacturer.

No porson engaged In any of the mechanical pur-
wuits should think of doing without the Sormx-
Tir10 AMERIOAN. Bvery number contains from
alx to ton engravings of new muaohines and inven-
tons whioh cannot be found In any other publica-
ton,

The SCIENTIFIC AMERICAN s devoted to the
Interests of Popular Sclence, the Mechanic Arts,
Manufaotures, Inventions, Agriculture,Commerce
and the Industrinl pursuits genernlly; and it is val-
uablo and tnstructive not only in the Workshop
and Manufactory, but also in the Housebold, the
Library, and the Reading Room. Each volume
containg hundreds of Notos, Reoolpts, and Sugges-
tons and Advioo, by Practical Writors, for Work-
{ng Men and Employers, {o all the various arts.

TERME OF SUBSCRIPTION — POSTAGE
PALD BY US,

One copy Bolentifio Amorioan, one year ..

One copy Sclentifio American, six months. 1 88
One copy Sclentific American,threo months 1
One copy Bolentifio American and one copy
Bolentifio Amoerioan Supplement, both

for one your, postpadd, ....ooos v 7,
The Sclontiflie American Supploment,
A wookly paper, uniform In size with tho Scres-
2Iv10 AMERICAN, but & distinot publication. It
contains working drawings of engineoring works,
and olabormto treatises on overy branch of Belence
and Moohanios, by eminont writers, at home and
abroad. An {llustrated cover protects the hand-
somoly printed shoets. Price, $5.00 por annum
Single coplos 10 cents.

Romit by postal order, draft, or expross,
Addross all letters and muko ull Post Office or-

domsand drafts payable to
MUNN & CO.,
37 PAll ROW, NEW wonx.
HE “Solentific Am

BROOKLYN, N, Y,

L e o o el




