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THE WIRE FOR THE EAST RIVER BRIDGE.
The work of manufacturing the erucible steel wire, from
which the great eablos nd ather portions of the superstruc
ture of the Bast River Bridge are to be made, Is now in ne-
tive progress at the factory of Mr, J. Lloyd Haigh, in South

Brooklyn, Some twenty-two months will be devoted to,

drawing the 6,500,
000 Ibs, of wire re-
quired. Thesizeof it
wire at present be-
ing made is of No.
8 gage, or 0165
inch, Each of the
nineteen strands of
each of the four
main  cables will
contain 881 wires of
this dinmeter, so
that in each cable
there will be 6,289
wires.

The mode of man-
ufacture, which is
illustrated in the en-
gravings herewith
presented, is quite
simple, and its pro-
cessos are few, The
steel is received at
the factory in the
form of rods rolled
to about one quar-
ter inch in diameter,
and made into colls,
Each coil in turn is
brought to a forge,
where one end of
the rod is heated
and then hammered
to a point by hand.
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floor. Tho wire is now transported to u large oven in which [
it s placed and there kept until thoroughly dry, when it is
ready for the principal operation which it has to undergo,
numely, the deawing,  This, with the pointing and cleansing
proocesses plready described, are illustratod in the lurge engray
ing, Fig. 1. The drawplate is simply » piece of very hard

}
1 y

If the wire to be
produced is to be of
fine gauge, necessi-
tating several draw-
ings, it is softencd
by annealing in a
suitable furnace.
The bridge wire,
however, does not
require this treat-
ment, and therefore
is carried at once to
the cleaners, in or-
der that any oxide
or foreign matter on
its surface may be
removed. The
cleansing  process
consists in dipping
the coils in vats con-
taining dilute sul-
phurie aeid until the surface is sufliciently attacked. Then
the further action of the acid is arrested by dashing a mix-
ture of lime and water over the coils as they lie upon the

Fig 2.
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MAKING THE WIRE FOR THE EAST RIVER BRIDGE—Fig. L

steel, of the shape shown in the illustration, and firmly af-
fixed to the table or bench, From the flat side of this plate
(at which they have their larger extremity) to the opposite
side (which is not necessarily a truly flat surface) several con-
ical holes are pierced, their smallor orifices being carefully
finished to the sizea they are reapoctively intended to give to
the wire drawn through them, The holes in each plate are
made successively smaller by minute gradations, so that the
reduction of the wire and the effort required shall be, at the
successive drawings, as nearly uniform a8 possible. The

Fig. 8

S1ZE oF THE WIRE

drawplate is usually about 10 inches long and 1} inches
thick, and it is made with great care. In France it is formed
by repeatedly fusing and hammering, to insure their com
| plete union, the two lateral parts of a compound bar, one |
part heing of wrought iron and the other of a sort of steel |
| ealled potin, previously obtained by melting to a paste frag- |
ments of cast iron pots with white wood charcoal, throwing
this into cold water, and repeating the melting and sudden

cooling ten or twelve times. 'When the union of the two

parts is complete, the plate is reheated and extended; and it
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is then several times hested and punched with successively

{ smaller punches to secure tapering holes; though these,

which are of course smallest nt the steel or hardest side, are
left to be finished in the cold plate by the wire drawer him-
golf, For extremely fine wire, the drawplates are sometimes
made of the hardest precious stones, With a plate hav-
ing a hole pierced
through a ruby of
00083 inch in diam-
ecter, a sllver wire
170 miles long has
been drawn 80 near-
ly uniform that
neither the microm-
eter nor the weigh-
ing of equal lengths
at the two ends
showed any differ-
ence in size. Gen-
crally, however, for
steel wire draw-
plates, a very hard
steel, known nssav-
nge or wild steel,
and made out of
pig metal, is em-
ployed.

It will be ob-
served in the large
illustration that the
workmen stand be-
fore a bench om
which are a number
of cylinders. These
are heavily built,
and are rotated by
vertical shafts
which extend under
the bench. Just be-
low each drum is a
cam which acts up-
on the pivoted lever
shown in the fore-
ground on the left.
To the end of this
lever is fastened a
chain which is at-
tached to nippers or
to a dog. Having
thrown his coil over
areel, the workman
inserts the pointed

end as fur as possi-
ble through the
proper hole in the
drawplate. Then,
with the dﬂj:, he
grasps the extremi-
ty which protrudes
through, watching
his chance to do so
as the cam on turning allows the nippers to be moved to the
right, Assoon us u firm hold of the wire is obtuined, the
cam in its revolution acts upon the lever with great power,
and thus the wire is dragged through the plate for several
inches. The nippers are loosed, and n fresh grasp is ob-
[Continued on page 180.)

Fig. 4
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SOLENCE mm THE FUTURE OF THE RACE.
M. Alphonso de Oandolles in to be credited with the strik

ingly original idea of applying the principle of the Dar
winian theory to determine, not the past, but the future of
the human mee. That principle ho defines as * the forced

adaptation of organizod being» to surrounding circumstances
of every kind, the result of which
preserved are sometimes good, sometimes bad, that is, accord
ing to our human conoeption of what is good or bad.”  Rea
goning from the truths detormined as to the past history of
the world a8 domonstrated by geology, and from the known
reconds of the origln and progross, extinetion or growth, of the
various types of mankind which have existed or now exist
upon the carth, ho deduces n logical conception of life on
our planet centuries honee.

The argument presented in basod on these premises; first,
that organized beings endowed with will and the faculty of
locomotion always seck to adapt themselves to their environ
ment, and none do so more effoctually than man, because of
his superior intelligence, Secondly, that those individuals
Jeast able thus to accommodiste themselves are most likely
to perish, acd hence populations are principally recruited by
individuals that possess the qualities best adapted to the cir-
cumstances of the country and the age in which they live.
Thirdly, that the violent contests between nations and indi-
viduals accolerato modifications and adaptations to new cir-
cumstances. It will be evident that, in considering the sub-
| jeot, two possible conditions of the race at once present them-

solves, or rather two guestions are before us to answer:
| What will be the state of mankind one thousand years hence,
during which period it is reasonably certain that the physical
conditions which affect the species will remain stable? And
what will be the state of mankind several hundred thousand
| years in the future, when vast cosmical changes may possi-
bly have occurred?

The period of one thousand years is an extremely short one
in the earth’s history. We have historic documents dating
even further back; and since their origin, no material change
in climate has taken place, nor bave the configurations of
the globe altered. The supposition of a continuation of
present physical conditions during severz! generations of

' man is thus presumable; and such being the case, two phe-
'nomena may be foreseen, namely: The land will be more
| thickly inhabited, for everywhere the population is increasing
| and seeking new places of abode; and as a consequence,
| there will be more frequent mingling of races. Conformably to
the doctrines of natural selection and survival of the fittest, the
weaker races must then either be destroyed or absorbed by
the stronger ones. This is already taking place with the
Indians, the Australians, the Hottentots, and other aboriginal
tribes. There are three great meces, however, endowed with
admirable qualities for invasion, which will mix with the in-
ferior races more or less, according to circumstances. These
are the white race, represented by the Europeans and their
American descendnnts, the yellow race or Chinese and
Japanese, and the negroes.  The whites have the advantage
of intelligence and ability to bear cold climates; but they
cannot endure tropical heats, Negroes possess physical
vigor; but as regards bearing cold and heat, they are the re-
verse of the whites, The Chinese can exist in all latitudes,
but they lack courage and progressiveness, The mingling
of the three races will therefore never be complete; and al-
though, ten centuries hence, hybrid peoples of every degree
will be found in Africa, in China, and in the north of

.+ | Europe and America, the primitive races will predominate.

Before the farmore remote period designated in the second
question shall arrive, great changes may, as we have already
intimated, occur. The entire habitable surface of the globe
may be altered by the depressions and elevations of its sur-
face, constantly, though slowly, in progress. New diseases
may sweep off whole nations, or the race itself. The scea-
mulation of ice at the poles may produce changes in winds,
in currents, eventually in climate; and another glacial period
may supervene, the effect of which would be to drive all or-
ganized beings toward the equator; and this change in hubi-
tation would result in the extinction of many species. Our
entire golar system {8 moving with great rapidity in a cer-
tain direction. It may enter a warmer or colder part of the
Universe, or the sun may blaze up and be destroyed, as did
that other sun in the constellation of the Swan quite recently.
But setting aside these hypothetical cases, let us see what
Science predicts as absolutely certain:

Through the oxidizing action of the air and by human labor,
the quantity of metals and coal on the surface of the earth
is constantly being diminished. Undoubtedly as this occurs,
new ways of working mines to great depth and of utilizing
natural metallic oxides will be discovered; but these re-
sources can never be so advantageous as those we now enjoy.
As they become rare, 5o will population diminish and fudus-
tries decrease; nnd this result- will be the more marked in
countries depending upon such resources. We know that
the terrestrinl surface is constantly diminishing, and elevated
regions are being lowered through the incessant notion of
water, ice, and air. The earthy matter, washed or ground
away, is carricd to the sen, which is thus filling up. The
result, however, will be a total submersion of the lund as it
now exists, and the destruction of all organized beings which
live thercon or in fresh water. But the human species, be-
cause of its intelligence, will survive longest; and perhnps
tho last man will yle)d up his life on some isolated coral reef
In the vast wasto of water. Before this extreme period is

y | reached, however, us the treasures of the carth disappear in

certain localities, people will seck thom elsewhere; and thus

is that the modifications |

——
the races will congregate in masses on smaller wrons of ter.
| rostrinl surface, This concentration will be enforced by
| othor enuses, ns, combustibles and metals being soarce, in-
| tercommunieation will be difficult; through the deprossion
of mountain chains diminishing the condensation of aqueons
| vapors, now fertile countries will become sterile, and popu-
lations will nccordingly diminish. Then, as the continents
deprived of mountaing become partinl deserts or archipels.
goes, the people will become more and more maritime,
{ will draw their sustenance from the ses, which will form »
| barrier to the mingling of races.  The whites who will avoid
equatorinl regions will suffer most from ice invasions from
the poles; and the colored races in the central archipelagoes,
remaining pure as at present, on account of natural selection
during their long isolation, will probably be the survivors of
the race,

To recapitulate, M. de Candolles belioves that our period
and that which will follow for the next thousand years will
be characterized by a great increase in populstion, a mingling
[ of mees, and a prosperity more or less marked. Then will
probably follow a long period of diminution of population,
of separation of the peoples, and of decadence,

—————e -
A GOOD POLICY,

A very handsome compliment has just been paid to the
United States by the Secretary of the Geological Boclety of
Edinburgh, Scotland.  Writing under date of January 20, to
announce the election of Professor F. V. Hayden as Foreign
Corresponding Fellow, the secretary justifies the defence of
American science by Dr. Draper (soe BCIENTIFIC AMERIOAN,
page 8680, vol. xxxv.) and says: T am glad to take this op-
portunity of stating that, in the opinion of myselfl and my
scientific friends in this city, no government in the world
equals that of the United States in the liberality, importance,
and, 1 may add, magnificence of its donations to scientific
societies throughout the civilized globe. Beside it the liber-
ality of the British Government, even to British societies,
sinks into insignificance.”

This is as it should be. It is the very best policy of a
government like ours to favor Science in every legitimate
way. As a people, our indebtedness to Science at home and
abroad is simply immeasurable. Tt has furnished the true
basis of our national culture. It has made our agriculture
what it is—the source of national wealth and strength. It
has enabled us to become the great manufacturing country
of the world, and has done more to further the speedy de-
velopment of our mineral and other material resources than
any other agency. We do well therefore to deal liberally
with Science at home and to be lavish rather than niggardly
in distributing abroad the results of our scientific surveys
and experimental investigations.

This policy is particularly worthy of encouragement at
this present time. Hitherto no effort has been spared to aid
and encournge emigration: with what success and profit
may be seen in our rapid increase in wealth and population,
and in the rapid conquest of vast areas lately a wilderness,
now overspread by fertile farms, dotted with thrifty towns
and rising cities, knit together by railways and telegraph
lines. The time has come, however, when our need is not so
much empty handed emigrants, however stout and willing
to work, 08 men of a higher intellectual and financial grade,
men with capital to invest, men capable of taking a more
important part in the discovery and development of our ma-
terial resources, The old world is full of men of this sort,
men of culture and enterprise, with money to sustain both,
who are on the outlook for opportunities for the exercise of
their talents. There is no better way to reach such men,
and give them a favorabie impression of our country and
people, than to be well represented at all the local centers of
activity and culture. Our government publications are re-
plete with matter of great interest and value; and it is a wise
policy whick secures their distribution among the libraries
of the world, particularly among those of the scientific
socleties, There is that seattereth, and yet increaseth: and
the converse is equally true, as the same ancient experience
discovered, There is that withholdeth more than is meet,
but it tendeth to poverty. »

It is to be hoped that the ostentatious economy (?) that
broke out in Washington awhile ago will pass away before
this relatively inexpensive yet profitable policy, in dealing
with Science at home and abroad, is completely reversed.

PROTECTION OF BUILDINGS FROM LIGHTNING.

Under this head, the English journals publish an abstract
of a paper by Professor J. Clerk-Maxwell, which is likely,
on account of the high reputation of its author as a scientist,
to disturb the minds of many who have no very clear con-
ception of the nature of electricity. The Professor states
first that it appears to him that the extension of a lightning
conductor above the highest part of a building, connected at
its Jower extremity with conducting stratn undergroun
thus tapping the electricity, is calculated rather to protect
the surrounding country, and to relieve tho clouds, than to
protect the building. s

This ides is in direct conflict with experien
tuught us that buildings protected by well
ning rods are nover damaged, but that.
buildings have often been struck; and hence w
well established maxim that the p:otggﬁng i
lightning rod extends around it in a radins of 50,
or more feet, aceording to the heigl “the rod,
incidental circumstances |

Whenover o house provided with a 1




boen proved that the rod was in de-
 necording to his ideas, would be required
1o prevent the possibility of a discharge within a cortain ro-
glon. Take for instance u gunpowder manufactory. He
".mgg’ vould be sufficient to surround it with conduct-
ing material, to coat the roof, walls, and ground floor with
ﬂlﬁkm coppor, and make no earth connection.  He even
proposes to isolate the building and its contents with a layer
of nsphaltum, e says that if the building wero struck it
would remain charged, and that a person standing on the
ground outside, and touching the wall, might receive a
shock, but that no electrical effect would be perceived inside
the building. We need hardly say that the execution of
such a proposal would be so expensive as to mako its practl-
cal application objectionable on acconnt of the cost; but we
must point out that the arrangement would lack one of the
main virtues of  good lightning rod, namely, the gradual
and silent discharge of atmospheric electricity, and also that
from thunderclouds, thus making explosive discharges less
destructive, if not preventing them entirely. It would ap-

Scientific American,

of oxperlence and obsorvation, as well as on theory.  In read:
ing over this instructive discussion, we cannot help being
struck by the fact that, with all our progress in the science
of dynamle olectricity, snd ite applications to telography,
oloctroplating, artificial light, ete,, we know little more of
statlo electricity than we did seventy-five years ngo: while
our forefuthers’ heads wero olear on the subjects of static and
atmospheric electricity, more so than those of our present
professors, and much more 80 than the heads of our modern
lightning rod men, who, by their lamentable ignorance, have
done much to bring lightning rods into disrepute among

many clusses,
THE BLUE GLASS DECEPTION.

In our last issuo, we reviewed the alleged capabilities of sun-
light filtered through blue glass, in causing plants to grow,
ote,; and by reference to numerous experiments, we reached
the conclusion that the lght transmitted through the violet-
blue glass is nothing more than normal sunlight diminished
in Intensity. We propose in the following to finish our dis-
'cussion by examining into the effects of light and darkness

:upon organisms,  And we may especially here recall the fact

pear that Professor Maxwell wishes to prevent this dis- that General Pleasonton cluims that not only does the blue
charge, and desires to charge the isolated gunpowder maga- | light stimulate growth, but that it is a positive remedial
zine with the electricity of the cloud; but he forgets the agent for such severe ailments us spinal meningitis, nervous
vicinity of the conducting earth under the layer of asphal- irritation and exhaustion, rheumatism, hemorrhage of the
tum. The surface of the earth always becomes charged by lungs, deafness, partial paralysis, shock due to severe con-
induction when an electrically charged cloud is over it; and  tusion, and others, of all of which he cites cases.

if, according to Professor Maxwell's propasition, the powder | The theory that various colored lights exercise different
magazine were isolated, and charged from the cloud, it would 'effects on the human system is an old one. In 1881, Dr.
only serve to make the induced charge of the earth's surface Newbery of this city asserted that yellow light stimulates
Whmﬁmsthopowdumggﬁubnumwm'un nervous, pink the nutritive, and blue the locomotive
earth than to the cloud, of which, electrically speaking, the;wmponmt; and recently Dr. Ponza, an Italian physician,

powder magazine would become a part. If there were no con-
nection between the cloud and the magazine, lnyers of dry sir
intervening, the powder magazine, being placed between the
negative earth and the positive cloud, would not have its
charge equally distributed, but its floor would have an excess
of positive electricity, and its roof an excess of comparatively
negative electricity. If a better communication, by means
of muoist air, were established with the cloud, so as to neu-
tralize the negative electricity and chacge the whole pow-
der magazine with positive electricity, the danger would be
of a different nature. Having the same charge as the cloud,
and being, as we have stated, a part of the same, its antago-
nist is now the earth; and a discharge between the gunpow-
der mill and the earth, through or along the asphaltum isolater,
is now to be feared, changing suddenly the electric condition
of the magazine. We ask if this may not be undesirable, or
even dangerous? Certainly, if this be considered an open
question, it will be more safe not to run the risk.

Professor Maxwell goes further on tostate that it isunneces-
sary to connect large masses of metal, such as engines, tanks,
ete,, in the building. Butif any conductors communicating
with outside objects, such as gus or water pipes, telegraph
wires, etc., enter, they must be connected.  This is a very
curions statement. What now becomes of the isolation,
on which, according to Professor Maxwell, the safety prin-
cipally depends? If the gunpowder mill be connected with
the earth, it can no more be charged like the cloud, but will,
by induction, possess the opposite electricity, and the chances

has asserted that lunatics are greatly affected by being
placed in different colored rooms. Red light, Dr. Ponza
says, removes feelings of depression, blue induces calmness;
and by violet light a crazy person was in one day cured.

It is a thoroughly demonstrated fact that light is an im-
portant vital stimulant; and that, if its operation be excluded,
the development of the healthy bodily structure is arrested.
Naturalists tell us that in the absence of light the trans-
formation of a tadpole into a frog is stopped, and the reptile
remains a tadpole.  Plants in darkness become blanched and
stunted in growth; the process of fixing the carbon in their
tissues is arrested, a modification of the coloring principle
takes place, and they appear white instead of green. The
sad effects of deprivation of sunlight are especially observ-
able among those who live in crowded alleys or cellars, or
who work in mines, where the light of the sun seldom or
never penetrates. The total exclusion of the sun’s beams
produces an impoverished and disordered state of the blood,
emaciation, muscular debility, and the diseases due to im-
perfect nutrition.

On the other hand, it is known that for certain purposes
darkness or shaded light is advantageous to the bodily con-
| dition. Fowls, for instance, may be fattened much more
!rapidly in the dark, and it would scem that the absence of
‘light exercises a very great influence over the power pos-
sessed by food in increasing the size of animals. It likewise
seems to exercise a soothing and quieting influence, increas-
ing the disposition of animals to take rest, making less food

of explosive discharge will be made much greater. The great- | necessary, and causing them to store up more nutriment in
er or less danger from such explosive discharges depends en- | the form of fat and muscle. Now, if the organism to be |
tirely on the degree of perfection of the ground connections; treated is subjected to light, all of which is filtered through |
these may be good enough to draw slowly the negative elec- | blue violet glass, then, as we have previously demoustrated, |
tricity from the ground, induced by a positively charged it is in light which is considerably shaded. And very prob-
clond floating over the building, which would also chnrgo'nbly to this cause—and not at all to the peculiar hue of the
the building strongly by induction; but these very connee- | light—is to be attributed the guieting influence on nervous
tions may be utterly inadequate to discharge suddenly ' and insane people which Dr. Ponza has remarked.

large quantity of electricity fashing from the cloud to the | But General Pleasonton does not use blue-violet glass alone. |
building: in which case the current is not confined to the On the contrary, he employs a combination of blue light and |
lightning rod, but takes an additional path, any that it can | pure sunlight, the latter very much preponderating. In his
find, and 8o does the damage. Professor Clerk-Maxwell says, | grapery, for example, only every eighth row of punes is

‘which had not), he exhibited all the symptoms of that disease.

Another person is reported to have shown all the signs of
collape from loss of biood, from the suppositious idea that
ho was bloeding to death.  As regards the animals fattened
under the glass, all the circumstances go to show that the
result wns due to their enforced quicscence, their shelter
from the weather, and their free exposure to the sun.

It in hardly necessary to add that in our opinion the use of
blue glass, ns advoeated by General Pleasonton, is devoid
of benefit,
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HOW WE ARE ABLE TO DO IT.

Hitherto the price of technical publications, especially in
the dopartments of mechanics, engineering, and the chemica
arts, has been relatively very high, and for good reasons.
The original cost of such matter is usunily many times
grenter than for matter of a purely literary character; the
tables und engraved illustrations are expensive, the market
for technical works Is limited, and their sale for the most
part very slow. Consequently it has been Impossible for
publishers to offer such works at anything like the price at
which ordinary works of the same size would afford a profit,

The actual cost of each copy of an edition of a technical
treatise may be, say, ten dollars, four fifths of which will
have gone for composition, engravings, etc., before the work
is put upon the printing press; the other fifth will cover the
cost of paper, printing, binding, and the author’s pay. If
the sale of the work 18 at all slow or doubtful, the publisher
will have to charge from fifteen to twenty dollars a copy to
get his money back. But if, instead of an edition of a thou-
sand copies, it is possible to sell promptly ten, twenty, or fifty
thousand copies, the cost of each volume will be very mate-
rially reduced. While the smaller element of the cost re-
mains substantially unchanged, the larger will be distributed
over ten, twenty, or fifty times as many copies, the share for
each being proportionately reduced. Inother words, the first
cost of each copy will be not two dollars plus eight dollars,
but two dollars plus eighty cents, forty cents, twenty cents,
or even less, according to the numbersold. Hence the publish-
er can afford to sell the work for very much less than fifteen
dollars—perhaps for half what each book would have cost
him in an ordinary edition. The same conditions hold good
in all cases, whether the first cost be ten dollars or one dollar,
the essential factors in determining cheapness being large
editions and a ready sale.

Still another and often very important reduction in the
cost of printed matter, technical or other, can be effected by
choosing a form economical for printing, and & more com-
pact yet still legible type; and by dispensing with cloth or
other binding, a further very considerable saving can be
made. Given, then, a form of publication like the SciEx-
rrrc AMERICAN and a large circulation, it is easily possible
to furnish, as we do each year, an amount of valuable and
timely matter, many times greater than could be afforded for
the money through the usual channels of the trade.

The same is shown even more strikingly in the SciesTIFic
AMERICAN SuPPLEMENT, in which is furnished for five dol-
lars a year an array of uscful and instructive matter fully
equivalent to fourteen ordinary volumes of five hundred
pages each, with something like two hundred engravings to
each volume, many of them very large and costly. An ex-
amination of the tables of contents given with the two vol-
umes for 1876 will discover the titles of about ten thousand
separate articles, a large number of them elaborate memoirs,
for which in the ordinary form, in paper, the price would be
from fifty cents to a dollar each. In addition to numerous
original and timely articles of great value from the ablest
American engineers and scientisss, the SOIENTIFIO AMERI-
AN SUPPLEMENT is giving from week to week either a full
reprint ora critical abstract of all the best contributions to all
the leading scientific and technical publications of the world
—matter which cannot be had in any other form for ten times
the price we charge for it. The ability to do all this with

further, that no telegruph wire from without should be con- | blue, The mingled light consequently is merely pure sun-
nected with nor enter o powder mill, as it would make the | light, very slightly shaded; and the animal or plant exposed

profit to ourselves hinges on the single condition—a wide
and certain market,

telegraph useless; we would add another important reason—
namely, thut sparks of atmospheric electricity entering the
mill by telegraph wire, m they often do telegraph offices,
would be dangerous visitors,

| simply takes a sun bath—the solarium of the ancients, who, |
| knowing the vivifying influence of the sunbeams, had ter-
races built on the tops of their houses s0 that they might

Thanks to the co-operation of the thousands who subscribe
| for the SO1ENTIPIC AMERICAN and the SUPPLEMENT, we are
able to do what many have dreamed of but despaired of ae-

bask in them. This sun treatment is now frequently recom-

In order to avold the expense of covering a whole powder | mended by physicians for nervous disenses.  Dr. Hammond,
mill with sheet copper, the Professor finally suggested sur- | in one of his lectures, says: ““In convalescence from almost
rounding it with a network of copper rods, one fourth of an | all diseases, it acts, unless 1o intense or (oo long-continued, |
inch in dinmeter, the rods passing round the foundation and | 08 0 most healthful stimulant, both to the nervous and phys: '
up each of the corners and gables, and along the ridges. He | jenl systems, * * * The delirlum and weakness, by o
ulso proposes to build the copper wire in the wall to prevent ‘ moenns seldom met with in convalescents kept in darkness,
theft, and recommends that it be connected with all metals | disappear like magic when the rays of the sun aro allowed

on the outside of the house, such as sheet lead, ralnwater | to enter the chamber,”

complishing, and that is to Iny before an increasingly intelli-
gent publie, valuable scientific matter at a price which rivals
that of the cheap story paper. Relatively, the readers of
Science are yet few In comparison with those who content
themselves with trash; but their number {8 increasing, and
with them the possibility of printing Sclence for the million
at a prico within the means of all,

Our readers will bear witness that, from year to year, us
the range of scientific readers has widened, there has been a

pipes, ete., and also with the gas and water pipes in the

building; but if these be not present, he says that there is no |

necessity to take any pains to facilitate an escape of the
electricity into the carth; neither is it, he thinks, advisable
to erect u tall conductor with a sharp point, to relieve the

To recapitulate in brief, General Pleasonton's claims, of | corresponding improvement In the scopo and value of the
any superior powers for blue glass on account of the color i reading matter and illustrations given in this paper. It is our
which it produces in transmitted light, are, when tested by | purpose to maintain the same progressive character in the
the rosult of provious investigations, unfounded. In somo | future, giving our readers the full bonefit of the chienpening
ingtances, where it is desirable to reduce the intensity of the | effect of Inoreased clroulation by furnishing, so far as possi-

thunderclouds of their charges. light, blue glass may be used; but any other mode of shad-
Now with all respect to Professor Maxwell, we must re- I Ing the light, as by ground glass, thin curtains, ete., wuuldi
mark that all this is o mere rohnsh of a very old discussion | without doubt servo equally as well. The cures produced i
on n question which was thoroughly ventilated and disposed | are ascribable to two canses: first, to the healthy influence |
of vome sevonty-five years ago, as will be found on reference | of the sun bath, and secondly, to the very powerful influence
1o Gilbert’s * Annalen der Physio," volumes VIIL and IX., |of tho patient's imagination. There are abundant cases
wherein is described a controversy between Professors Wolf, | known where imagination has so powerfully affected the
of Hanover, and Reimann.  Professor Wolf attacked the | body a8 to cause death,
then increasing notion that tall conductors with sharp points | Experiments upon eriminals have shown that in one in-
were needless and even dangerous; the Iatter defended their | stance, where a person was placed in u bed which, ho wos

use, and attempted to prove their effectiveness on the basis [ Informed, had just been vacated by a cholera patient (lmt[

ble, more and better matter for the same subscription price.
Thus we make it for tho personal advantage of cach and
every reader to do what he can to enlist the interest of other
readers.

A

No CoNNROTION WITi Tie BOrEsTIFio AMERIOAN.—Wo
learn that certaln parties in Chicago have set up a soliciting
business under the title of Munn & Co.

Webog to inform our patrons that the Chicago concern
hus no connection with the BoreNTIFIO AMERICAN or the
publishers of this paper,
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[Continued from first page.)
tained olose to the plate, and this is repeated until a suflicient
length of wire is made to allow the end to be carried to the
cylinder and there secured in the vise provided for the pur-
pose, The eylinder, meanwhile, is out of action; but as
goon as the wire is fastenod to it, the workman pressed a
treadle, a eluteh connects the eylinder and shaft, and the lat-

Scientific dmevicaw,

14 barrels of this product daily,

Some improvements have recently been made at Mr,
Haigh's works, introducing automatic ent-offs to each wire
block, which materially reduce the labor and form perfect
safogunrds against aecidents to the workmen,

It should be added that Mr, Haigh's facilities for the pro

ter slowly rtotates, thus drawing the wire continuously
through the plate. Should
the wire break, the machine
is stopped, the end repointed,
and the operation already de-
seribed begun again, This
continues until the rough rod
isall dawn down toa neat
cylindrical wire, which, how-
ever, is yet considerably too
large in dinmeter.  To reduce
it, a second drawing through
smaller holes is required; and
if the wire is to be very fine,
sometimes a8 many as twenty-
four drawings are had, an-
nealing in such case taking
place between each drawing.
The bridge wire of the size
before mentioned requires (o
be drawn but two or three
times to reduce it the neces-
sary 0°085 inch.

The next process is illus-
trated in Fig. 5, and is the
zincing or, as it is commonly
termed, galvanizing, The wire
is led over rollers into a bath

T

duction of the wire are to be greatly increased.  Entire now

Bach of the large cooling tanks is capable of yielding some I

[MarcH 3, 1877,

of the usual construction, and B the fire box, that is gyy
rounded at the sides and top with & straight and areled
boiler section, O, This boiler section or shell, inclosing
firo box, is constructed with a series of holes, «, Fig. 2, noar
the sides of the front wall, 8o arrangod that the scraper may
be introduced to the inside of the side wall at any height

to the water level, and the side walls and stay bolts then pe

rendily cleaned by working the scraper. The holes, a, are
closed by tightly fitting serew
plugs when the boiler iy ip
140,

The bottom of the fron
section, C, is cleaned by the
customary handholes, 3, 5
the front or rear wall, which i
are cloged tightly by steam.

MAKING THE WIRE FOR THE EAST RIVER BRIDGE—Fig. 5.

of dilute muriatic acid already heavily charged with zine. | buildings are to be erected, and new and improved machinery
The acid bites a clean surface, and it is supposed that some | added, so that the various processes we have described will
zine is precipitated on the wire, which better insures the de- | be carried on, on a much greater scale than is here indicated.

position of the melted zinc, through a large bath of which
the wire is subsequently led. The zine covering of course
protects the wire from oxidation and effects of the weather.

A NEW BOILER CLEANER,
The danger of the explosion of any boiler in which scale

The wire is next led to large reels, Fig, 2, whercon it ismade | is allowed to accumulate is well known; and many com-

into coils, cach containing 840
feet, weighing 60 1bs., and meas-
uring some 4 feet 6 inches in
diameter. All the wire is re-
quired to be straight wire: that
is to say, when a ring is unrolled
upon the ficor, the wire behind

Fiy.j.

tight plates, :

The inside of the rear wa|
is reached by means of aside
opening, d, of sufficient
length to allow the scraping
device to be introduced hor}.
zontally between the flues
clear the parts of the rear
wall between the same, This
opening is closed by atightly
fitting plate attached by stud
bolts.

New Test of Salicylie Acid,
Salicylic acid, which is now
largely employed for thera.
peutic purposes as an anti
septic in lieu of carbolic acid,
and as a means of preserva
tion for fruit. beer, meat, etc., in order to be efficacions
should be absolutely pure and in crystallized form. Impure
acid, which almost always betrays itself by the disagreeable
taste left in the mouth, may, when constantly used, become
dangerous to health. In orderto determine the purity of the
acid, M. Kolbe advises that about 7-7 grains be dissolved in a
drachm and a half of concentrated alcohol, and that the
clear solution, placed in a test

tube, be allowed to evaporate

slowly at ordinary temperature.

The salicylic acid deposited will

then form a ring of crystals

around the interior of the tube.

This crystallization is pure and

must lie perfectly straightand ¢ white if tbe acid is pure and has
neutral, without any tendency to been repeatedly erystallized; it
spring back in the coiled form. is more or less yellow if the acid
In order to produce this straight — has been simply precipitated, ©
wire, the patented process of But if it is brownish or brown,
Colonel W. H. Paine, assistant 57 the acid examined, although it
engineer of the bridge, is used. s may appear ordinarily as o per-
The wire is led from a point with- T— ———— fectly white pure powder, should
in the galvanizing trough in a be rejected as unsuitable for any
straight line, under considerable — therapeutic application.
tension,toa guide sheave or wind- =

ing drum, which is located at g The New Bergen Tunuel.
such a distance as to permit the A It has been decided by the Del-
wire to be cooled and set before 4

it is coiled thereon. The size of
the drum is such as to cause no
permanent bending of the wire.

The turning of the drum is represented as being done by
hand in Fig. 2; but of cgurse when the manufacture of the
wire is further advanced, and when many such drums are
necessitated, the work will be done by suitable machines,

Nothing further remainsto be done but to test the finished
product to find whether it meets all the contract require-
ments, The machine for this purpose is represented in
Fig. 4. It consists simply of a long scale arm on which
the weights are adjusted, and so caused to pull, st a very
strong leverage, on the sample adjnsted in jows connected
with thearm. Pieces of wire are cut from each coil, secured
one at o time between the jaws, and broken. One person,
who adjusts the weights, notes the breaking strain; while
nnother, who watches the bebavior of the sample, notes
the amount of stretch which it undergoes on a suitably
arranged scale. For the No. 8 wire the contract tensilo
strength is 8,400 1bs,, and the streteh 8} per cent.  These

requirements, we learned, are generally exceeded, as the
breaking strain has gone up as high as 4,480 1bs., and
sverages about 4,000 Ibe. : while the streteh in about 4 per
cont. A further test Inalso made by bending the wire in order
todetermine Its behavior under flexion and torsional stress.

There s an Interesting process in the way of utilizing
waste connected with this wire manufacture which may well
be noted here.  Of course, In cleaning large quantities of
wire, very large amounts of sulphurie acid are needed, and
the vats need constant replenishment, as the acld becomes
charged with Impurities. There is, beside, in a factory of
this Kind, » great deal of waste metal and soerap of all sorta,

In order to utilize both varieties of refuse, the seld is turned

into a buge vat and there bojled, by steam, down to s proper

density. Into It the scrap metal is thrown, and the whole is
heated together. Then the green resulting liquid is ran off
into tanks and allowed to cool. The acid and iron both dis

CRONIN'S BOILER CLEANER.

pounds to prevent by chemical action the deposition of scale
are before the public. But the impurities in water vary so
that no chemical preparation can be a panacea; and it is fre-
quently necessary to remove the seale by mechanical means,
Mr. Cornelius J. Cronin, of Barnhart's Mills, Pennsylvania,
has patented through the Scientific American Patent Agency,

Fiy )
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sppear; but Instead, on pleces of wood suspended for the
purpose in the cooling tanks, sppears a coplons deponit of
milphate of iron (copperas), a substance of commercial value

November 14, 1870, a novel device for proventing the for.
(mation of seale In steam bollers, which we llustrate in the
annexed engravings, A, Fig. 1, represonts s tubular boller

aware, Lackawanna and West-

ern Railroad Company that the

new tunnel under Bergen Hill

shall be arched with brick
throughout the entire length, 5,200 feet. Of this distance
the arching has been completed, except 600 feet. It will
give an idea of the work when it is stated that 7,000,000 brick
have been laid in the arching. Al the shafts have been for
down and will be rebuilt in such 4 manner that the ventils
tion will surpsss that of any tunnel in the country. Theeost
of the additional arching will, in the opinion of Mr. Sloas,
President of the Delaware, Lackawanna, and Western Rail
road, be more than compensated by the security against ac
cidents from falling rock.

-

Density of Alum Solutions. 1
The following table will be found useful for ascertaining
the percentage of alum present in solution by simply taking
the specific gravity with a hydrometer:

TOTARIL ALUM,

lxu:rcuﬂ.... l'!

“ “

oo
.“
"

328!:‘
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slightly lower specific grayity than one of potash “9.‘:7‘
taining an equal quantity of the salt.—0. Sehluttig,
Doutache Industrio Zoitung. =
The St. Louls * Practioal Photographer.™
This is the title of & new and handsome me mag
devotod tothe rapidly growing art of photoge
1. M. Fitzgibbon. The second number, for Fel
tains for its principal illustration a photo of
bridge over the Mississippi river at St. Louis,
justly regarded as the last wonder of tho we
ral contents embrace an extensive variety

welcome the appearance of the new peric
It every muccess, !




Bireot railways for passenger cars were first established
in the United States about 1850, and in England about ten
years afterward. The Boston and Cambridge Railway, com.
menced in the fall of 1858, was the first in New Eogland.

Street cars are usually drawn by horses, but many attempts
Big. 1.

Il

Scientific American,

Fig. 8 is the Knapp car; B s an elovation, and O a plan
of the motive apparatus. @ Is the furnace, supplied with
conl from the platform through the chute, 4; ¢ is the boller;
d d are the eylinders, The exhaust steam is condensed by
a blast of cold air from the fan blower, 7, ¢ Is a smoke pipe,
terminating in a reservolr, A, containing milk of lime, to re-
wove the carbonic acld from the
smoko; this nlso acts as a spark
nnd dust arrester, so that the gos,
which finally Issues from the
pipe, 1, is invisible, and causes
no inconvenience to the passen-
gers or others,

The car, Fig. 4, has a circular
cab, B, which contains the dum-
my engineand boiler, and is sup-
ported on a circular platform, I,

el

1

resting upon the fore truck, V,
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There are four sand boxes, with handles brought to the foot
bourds. There are two exhaust pipes, the end of each pro-
Jecting slightly upward from the edges of the curtaing over
the foothoards; and by a cock the waste steam is turned into
whichever pipe happens for the time to be at the rear end of
the ear. All the working motion is quite protected from dirt
by light boxes which have hinged doors at the sides. The
engino in started on its journoy with an inftinl pressure of
200 1bs, to the inch; and owing to the jacketing of the cylin-
ders the loss by radiation is said not to exceed 5 Ibs, press-
ure per hour, allowing the engine to run 40 miles on level
lines at one charging of the boiler. Fig, 5 is a longitudinal
section of the car, and Fig. 6 is an exterior elevation, also
showing the stationary boiler from which the apparatus is
charged.

Among other methods proposed for propelling street cars are
engines driven by exploding gas: mixtures, for instance, of
hydrogen and atmospheric air. Other machines nre operated

Figs. 5 and 6

Fig. 7.

have been made to drive them by machinery. Steam en-|
gines, known as dummy engines, have been used with suc-'
cess, but the fire and noise of escaping steam are considered |
abjectionable.

We give herewith several engravings of street car motors
selected from Knight's “ Mechanical Dictionery.”

Fig. 1 is a view of the Baxter steam car, Fig. 2 the truck
and machinery of the same. The boiler is upright, and is

Fig. 4.

placed on the front platform; a non-conducting partition
provents heat from entering the car. The engine is below
the platform. It is compound and double-acting. In ordi
nary use, the steam from the smaller cylinder exhausts into
the larger; but, in sscending grades, the full pressure of the
steam may be made available in both cylinders, greatly lo-

and is provided with anti-friction rolers, A 4, upon which by carbonic acid gas, which is compressed into a liquid and
the front of the car body, A, rests; the shell of the cab also | carried in strong cylinders. Another device involves the
bears against anti-friction rollers, m m. A reach and center | use of india rubber springs; another of steel springs; an-

[ pin, U, connect the body and fore truck of the car, and the | other of ammonia vapor: and there are a large number of

body {s supported on u similar pivoted truck, provided with patented street car engines utilizing compressed air. To this

anti-friction rollers, enabling the two parts to turn indepen-
dently of each other. The front and rear axles of the fore
truck are coupled by connecting rods, N, and the rear axle,
J, which 18 cranked, is worked ns o driver by a puir of oscil-
lating engines.

Todd's combined dummy and car, Figs. 5 and 6, has a
main lower frame 22 feet 6 inches long over the buffers, 7
feet wide over nll, und 8 feet high from the rail to the top;
and on this frume Is placed the 14 feet body of an ordinary

Fig. 8.
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car. In the center of the frame are two recelvers, each con.
taining 30 cubic feot of water. Below the huffer boams are
serow couplings and stop valves with perforated pipes mn
The wheels aro 24 inches
dismeter, placed 4 feet 8 inches between coenters.  Cylinders
are ¥ inches diameter and 8 inches stroke, surrounded with
large jackets open to the water of the receivers. At each
end of the car, outaide the dash plate, is placed a brake
handle, and on either side of this a regulstor and reversing
handle, all arranged as shown, These latter handles fit into
spring sockets, 8o axs to be changed from one end to the other,

ning right through the receivers

creasing the power,

last class belongs
SMITH'S PNEUMATIC EXGINE,
which is represented in Fig. 7. Compressed alr, contained

Fig. 0.

in a large tank on the body of the car, is admitted to a gov
emor or regulator, @', and thence passes 1o & small auxiliary
tank, 8, underneath; this is connected with the eylinder valve
chest, ¢, hy two pipes, one of which, ¢, is open and the oth.
er, ¢, closed while the car is in motion; but on stopping the
car the latter Is opened and the former closed, causing the

principally to prevent any one from bebind moving the car

compressed air in the cylinder, ¢, to be pumped back Into the




H
|

132 °

auxiliary tank, where it is stored up to assist in starting
again.  The Hlustration shows the car bed and lower works.

A car provided with

BMITIE AND DE COPPET'S AMMONIA ERGINE

is reprosented in Fig. 8. Liquid ammonia, stored in n reser-
voir, a, is withdrmwn and injected by a pump, 4, into a va-
porizer, ¢, heated by a Jamp beneath,  The gas is conducted
to the engine, 4, by a pipe, and is exhaustod into a condenser,
¢ where it is liquefied by s shower of spray falling through
a perforated plate, the water being supplied by tanks, f, one
at each side of the car, and withdrawn therefrom by a pump.
A third pump removes the ammonia from the condenser and
forces it into a tank, g, beneath the car, where it is retained
for further use. Chains communicate motion from pulleys
on the engine crank shaft to pulleys on the driving wheel
shaft,

In Fig. 9 three views of a dummy engine are given, show-
ing the compact arrangement of boiler necessary to adapt it
to the limited space in street cars.

————————————————————————

Gommunications.

A New Method of Projecting Spoectra,

To the Bditor of the Seientific American :

1f the inner coating of a Leyden jarbe conneeted by a wire
or & chain to one terminal of an induction coil, and the outer
coating to the other terminal, when the battery connection
is made or broken, the induced electricity is very much con-
densed. and shows itself as a much shorter spark ; but the
intensity of its light is vastly increased, and the passage of
the sparks is accompanied with quite o deafening sound,
especially if several follow each other in quick succession.
Advantage has been taken of this form of spark to study the
spectra of the elements by making the spark to pass between
terminals of the material to be examined. I have lately
found that the intensity of the light from such a spark from

Scientific Jmevican

will, I presume, make the matter clear.
maximum oylinder pressure of 100 by,

pin, B, and an oqual force upon the head of the cylinder, and,
—
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through the medium of the engine frame, upon the center of
the driver in the opposite direction. When the crank is
below the center of the wheel, the 10 tons acting upon its
pin is divided equally, in this case, botween the center of the
wheel and its tread. 5 tons at each point; but as the 10 tons
acting against the head of the eylinder and the center of the
wheel in the opposite direction ix just double this amount,
the Impelling force, in the direction of F and O, will of
course be b tons,

When the crank is above the center of the wheel, the 10
tons acting upon its pin will exert a force of 5 tons at the
tread of the wheel, a8 a fulerum, in the opposite direction.
This added to the 10 tons gives 15 tons as the force of acting
upon the center of the wheel in the direction, D; but as this
15 tons is opposed by the 10 tons acting upon the head of the
evlinder and center of wheel, we have just 5 tons progres-
sive force towards Eand D. The operation is clearly shown
by the arrows. .

The reader will perceive that the progressive motion is

one of Ritchie's 10 inch vertical coil is sufficiently great to
admit of projection upon a screen in the lecture room. The

caused by the action of an ever-varying leverage whose effec-
tive fulcrum is the adhesion of the wheel to the rail.  When

i arranged one above the other, so as to give a | the crank is below the center of the wheel, the length of the
mms;rk.m A 1 gallon Leyden jar was used, mﬁil the ,le\'cr is the radius of the wheel, and lhc positive agency to
battery had three Bunsen 2 gallon celle The terminals locomotion is the pressure of steam against the head of the
could be separated about an inch. Alout a foot in front of | cylinder, and the negative agency is the pressure of steam
the terminals was fixed a double convex lens, 4 inches in | against the piston; but when the crank is above the center of
diameter and of ahout 1 foot focus, and a single bottle prism | the wheel, the caseisreversed. The pmsureagnmst the piston
of bisulphide of carbon in front of the lens, where the then becomes positive, and that against the cylinder head
larger part of the refracted rays would fall upon it at the negative, and the length of the lever is the .r?dms of driver
proper angle, the refracted and dispersed mays falling upon lpluo the length of cnnk. T use the term positive because the
the screen, the focussing being done by moving the lens | engine moves in that direction.
until s plainly marked spectrum appeared. This spectrum | Worcester, Mass.
could be very plainly seen when it was eighteen or twenty -0
inches long. In this case, the spark itself answers for the State Legislation Concerning Patents.

F. G. WooDWARD.

S

glit in the ordinary method of studying spectra ; and inas-
much as the spark is seldom or never straight, it follows that
the spectrum will consist of a series of bright lines all with
the same zigzag pattern, which gives a very curious and in-
teresting effect, for no two have the same form; and yet all
the bright lines hold the same relation to each other as in or-
dinary spectra.

It is only necessary to affix small pieces of different metals
to the terminals of the coil and pass the spark between them
to exhibit, to forty or fifty persons at a time, the character-

To the Editor of the Scientific American:

Apropos of your article in the Scrextirie AMERICAN for
Februnry 17, in reference to State legislation tending to
nbridge the rights of patentees and owners of patents, T pre-
sume that the bill recently introduced in the New York Leg-
islature is patterned after a law of this State (Pennsylvanin),
approved April 12, 1872, which ¢nacts substantially as fol-
lows: That the words “given for a patent right " shall be
prominently and legibly written or printed upon the face of

- sny promissory note or other negotiable instrument, the con-

istic spectra of the elements.  Those that I used were sodium, | sideration for which, either in whole or in part, shall consist
copper, zine, calcium, and brass. There is usually atoler- (in the right to muke, use, or vend any patent invention or
ably plain continuous spectrum, which I take to be due to | inventions claimed to be patented; and the party taking such
incandescent dust particles in the path of the spark, but this (note shall, a8 to any defence which the maker may or might
does not interfere with the bright line spectrum. This i have, stand in the shoes of the originnl payee or holder,
method may be usefully employed when the class s not too | The not proceeds siill further, and makes it o misdemeanor,

large, and when neither a fifty cell battery nor an oxyhydro- |
gen lantern are owned. A. E. DoLpeAn.

Physical Laboratory, Tuft's College.
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Are Xodide of Potassium and Chlorate of Potassa l
Thoerapeutically Incompntible ¢
To the Editor of the Seiontifiz American :

In your fssue of January 20, 1877, the above question is
enswered affirmatively in an article copled from the American
Journal of Pharmacy,

I recollect having once seen a very sick patient treated with
fodide of potassium and chilorate of potassa, administered
slternately every two hours in large doses, for a number of
days in sucoession, and the patlent recovered. 1 ealled the
attention of the physician to the possible danger of adminis-
tering the two drugs at the same time; but he averred that
he had frequently done It without any bad rosults following, |

His knowledge of chemistry and incompatiblos would haye i
allowed him, no doult, to administer tannie ueid and fron, |
or lodide of potassium wod ncetate of lead, in the same pre- |

seription; yet sometimes from people’s blunders wo gain |
It §5 posaiblo that the safety In theso |

practical information,
Onses conslsted fn the fact that the drugs were administored

with Intervals of two hours between them, the one having |

been absorbed from the stomach befors the other entered,
Tam of the opinion that, when these drogs are adminis
tered with intervals of two or three hours between them,
there Is no danger of the formation of fodate of potassium,
It would be reckless, however, with our present knowledge,
for any practitioner to prescribe the two drugs in the same

formula. A. 0. Bivoxtox, M.D.
Mitchollville, Towa,
-
Traction of a Locomotive.
To the Editor of the Scientific American :
The Inquiry s often mado as 1o the principle upon whicl,
adriving wheel draws its load. The sunexed simple snalysis

with o maximum penalty of $500 fine and sixty days' im-
prisonment, for any person to take, sell, or transfer a nego-
tisble instrument not having the words ** given for a patent

An engine with n | superior nstuteness or invention to discover a pl;nlw
i vorki .patent State legistators could, by an extended but xim.
t driver, and 12 inch erank, working at a anti-paten . gista ?
B to the inch, will | ilar interpretation of State rights, so legislate a8 to pract].
exert o foree of about 10 tons upon thoe piston, A, and crank !vnlly atrangle, 8o Lo say, o valuable franchise granted by the

right,” as before mentioned, knowing the consideration

thereof to be, wholly or partially, an interest or right in a
patent or in an invention claimed to be patented.

In n case tried here some months ngo, brought to recover
on a note given for a patent, and not containing the statutable
words, the judge charged that if the plaintiff knew, at the
time he took the note, that the conslderation was an interest
in a patent, he committed o misdemennor, and the note was,
consequently, absolutely vold. It has, however, been deo-
cided in n Iater case that a negotiable writing given for o
patented thing or machine is not within the statute, as, the
latter being a * very extraordinary ” act, parties who invoke
its ald muat bring themselves striotly within its provisions,
and the words of the act are a **right,” ete., only,

When T first learned, a few days after its passage, of this
law—which might better have been entitled ““an act to re
leve certain fools from the legitimato consequences of thelr
folly,” or “alnw trap for the unwary "—I unhesitatingly
expressed the opinion that it was in direct conflict with that
provision of the Constitution wherein plenary power is

| granted to Congross to legislate upon patents, I have seen

no reason 1o alter this opinion; and if the opportunity ocour,
professionally or otherwise, T shall seek to test the constitn.
tonality of this absurd and impolitic State enactment in the
court of final appellate Jurisdiction, as provided by the Con-
stitution of the United States,
Would it not be equally Just and reasonable to require that
i notes given for horsos, cattle, grain, ete., should boar across
| their face the words ** given for & muls,” or “given for a
hog,” wa the caso might be: or that an secommodation note
(which, as hetween maker and payeo, represents no value re-
ceived) should have the words ** glven for accommadation
spparent on it face? It would not, asuredly, require

[MarcH 3, 1877.
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whole United States,
501 Chestnut 8t., Philadelphia, Pa.

J. Posey,

nY JOSIHIUA ROSE,

New SEnres—No. XXI.

PATTERN MAKING.

In Fig. 146, we have for an example a common globe
valve, shown partly in section and with a gas thread cut in
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the openings. The flanges vary in shape; but as a rule,
small valves are provided with hexagons and large ones with
round flanges suitable for bolting to similar flanges to make
joints. For small valves, say up to 2 inches, the pattern is
usually made with the hexagons cut
out of the solid, but for sizes above
that, they should be made in sep-
arate pieces, as shown in Fig. 147,
and screwed to the pattern, so that
in case of necessity they may be re-
moved, and flanges substituted in
their stead. In Fig. 148, we have
a perspective view of the finished
| pattern ; and Fig. 149 represents the pattern as prepared,
| ready to receive a flange or hexagon as may be required. A
| globe valve pattern should be made in halves, as shown in
' Fig. 150, the parting line of the two halves being deno'ed by
|A B. To make this pattern, we first prepare two pieces of
wood 80 large that, when pegged together, the ball or body
of the pattern can be turned out of them, and long enough
not only to reach from P to P, in Fig. 149, but also to allow
an excess by means of which the two pieces may be glued or

i
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otherwise fixed together. These two pieces we plane to an
cqual thickness, and then peg them to retain them in a fixed }
position, taking care, however, that the pegs do not occur 4
where the screws to hold the flanges will require to be. We -
also place two pogs within a short distance of what will be
the ends of the pattern when the excess in length referred to
in turned off.  We next propare, in the same way, Lo more
ploces, to form tho two halvos of the branch, shownat B, v §
Fig. 149, for which, however, one peg only will bo neces-
sary. Theso ploces must be somewhat wider than the size
of the required hexagon noross the corners, that s, suppos:
ing the hexagon is to be solid with the branch; otherwise
we must make them a lttle wider than the dismeter of the
hub of the flange, or of the round part of the he i
pleces, Thoir longths must be such ns to afford a good pors
tion 1o be let into the ball or body of the pattern (as shown
suficient strongth.  The two ploces must be firmly
gother, and then turned o the Inthe. ‘
During the early stages of the turning, or, in.
during the roughing out, we must ocoasionally stop the |
and oxamine the flat places on the body; for unless
places disappear evenly, the work is not true, and one
will be thicker than the other, so that the m‘;
tern will not bo in the middle. Tt was to insuro this
pieces wore directed to be planed of equal thiel
if such In the case, and the flat sides disapp Iy
simultancously during the turning, the jolot or parti
the pattern Is sure to be central.  1f the lathe cen
not exnotly true in the jolnt of the two pleces, U
made so by tapping the work on the side hat
flat place, the process belng coutinued an
truod with the turning tocl at esch trial _
become equal. By this weaus, we lnsure,




pattern to the requisite outline, and
, fine line around the center of the
y branch is to come, as shown in
e, A, we make a prick point (with a
. ! ssing of the line, A, and the joint or part-
ing of the pattern. We then mount the body upon a lathe
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chuck, in the manner shown in Fig. 151. A point center
should be placed in the lathe and should come exactly even
vith the line, A. In Fig. 151, V V sre two V blocks made
prints. These Vs are screwed to the
lathe chuck, and the pattern is held to them by two thin
straps of iron, placed over the core prints and fastened to
the Vs by screws. If the chuck and center point run true,
the V blocks are of equal height, and the core prints are
cqual in diameter, the prick point opposite to the one placed

!
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to the center point will run quite true; and we may face off
the ball or body to the required dianmeter of branch, and
bore the recess to receive the sume.  We make the holes in
the flanges of the same size as the core prints; but we should
not check in the print, because, if o flange with a different
length of hub were substituted, it would be a disadvantage.
To obtain the half flanges, we take o chuck and face it off
true in the lathe; then, with o fine seriber point, we mark the

conter while the chuck is revolving. We then stop the
Inthe, and, placing n straight edge to interscet the chuck
center, wo draw o straight line across the chuck face. We
then take two pleces sultable for the half flanges, and plano
up one fiat sice and one edge of each piece. If the langes
are not large ones, they may be planed all at once ina long
strip.  Wo place the pleces in pairs, and mark on each pair
o clredo o lttle larger than the required finishod size of
flange. We then fix each pair to the chuck, with the planed
faces against the chuck, and the planed edges placed in con-
tact, thelr Joint coming exaetly even with the straight line
murked on the chuek face, snd wo may then turn them ns
though they were made in one picce und to the requisite size,

In Fig. 162, we have o representation of one half of a sult-
able core box, the other half belng exactly the same with the

excoption that the position of the internal partition is re- |

vorsed.  To get out this core box, we plane up two pieces of
exactly the same wizo and length ns the pattern, and of such
width and thickness as will give sufficient strength wround
the spliere, sllowing space for the third opening. After

Scientific Jmerican,

pegging these two pleces together, wo gauge, on the joint
face of each, lines representing the centers of the openings
and the center of the sphere, We then chuck them (sepa-
mitely) in the lathe, and turn out the half sphere. We next
place tho two halves together, and chuck the block so
formed in the three positions necessary to bore out the open-
ings; or if preferred, wo may pare them out. The partition '
(A, in Fig. 152) follows the roundness of the center hole, |

and is on that nccount more difficult to extract from the core
than if it were straight and vertical, When, however, the
partitions nro of this curved form, the picces of which they
are formed are composed of metal, brass being generally pre-
ferred. Patterns have in this case to be made wherefrom to
onst these pleces, and they may be made as follows: First, 1
two half ploces, such as shown in Fig, 168, are turned; each

== )
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is then cut away so as to leave the shape as shown at Cin
the same figure, and is then fitted into the spherical recess in |
the core box, letting each down until both are nearly tmtnot|
quite level. The two pieces, A and B, in Fig. 153, are then ;
fastened on, and this pattern is complete. When the pieces |
are cast, they must be filed to fit the core box, and finished
off *-vel with its joint face, a small hole being drilled in the
center, and a pin being driven through the piece and into the
box to steady the corners. We then saw the pieces in halves

with a very fine saw.

7
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If the partition, instead of following the roundness of the
valve seat, is made straight, the construction of the core box
is much more simple. In this case, n zigzag mortise is
made clear through each half of the box, its size and shape
being that of the required partition, Fig. 154 represents a
half core box of this kind. A piece of wood, A, is fixed as
shown to the partition, to enable the core maker to draw it
out before removing the core from the box. The mortise
for the partition should be turned out before the half spher-
ical recess, the mortise being temporarily plugged with wood
to rendor easy the operation of turning.

H@ﬁi&

In very largo valves (say 10 or 12 Inches) a half core box Is
generully mudo to serve by fitting the two half partitions,
| shiown at O, in Fig. 158, to & half core box, and keoping thom
In position by means of poegs, o half core being made first
with ono and then one with the other in the core box, Tt Iy
often necessary to form i raised seat in the body of an anglo
valvo, such s shown in Fig. 155, which represents a soction
of such a body, It iy shown with flanged openings, though |
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in small valves hexagons to receive a wrench would be sub-
stituted.

Fig. 150 is a plan of half the core box necessary for form-
ing the raised seat. From this construction, it will be seen
that the large core, though solid with the branch core, is not
solid with that forming the hole in the seat and the part be-
low it; therefore the core prints on the body pattern must
be left extra long to give suficient support in the mould for
the overhanging cores. The loose round plug, P, is made of
the size of the outside of the seat and fitted to the box. The
part outside the box is & roughly shaped handle to draw it
. out by. The diminished part, D,
s o print, and into the impres-
sion left by it is inserted the core
made in box shown in Fig, 157,
The print, D, 1s of the same di-
ameter a8 the hole in the seat;
and the print on the pattern is of
the xize of the increased diameter
below the seat. Large angle valves are made with half
core box by making a branch opening in the box right nnd
left, a eemicircular plug being provided. Two half cores are
mude with the plug, first in one and then in the other branch
opening. The plug, P, should be in this case only half round.

ot

Washington Life Insurance Company.
Life insurance is for the protection of widows and orphans
after the death of the insured, while premiums are required

| in advance. Ability to meet policies issued should be heyond

question, because of the nature of the contracts and the time
to be fulfilled. Well managed companies owe it to them-
selves, as also to their policy holders and the public, that offi-
cial proof of their good management and solidity exists and
should be published for the guide of the public. The Wash-
ington Life Insurance Company of New York has set a good
example by causing an official examination to be made, not
only of its practice but its financial standing, by disinterested
experts under and by the authority of the New York
Insurance Department. The result of this examination re-
flects credit upon the management of the Washington, and
shows it pre-eminently sound, with over five million dollars
officially admitted nssets, nearly all invested in United States,
State, city, and town bonds, and bonds and mortgages; while
its total real and contingent liability, including ““ reserve
for allits risks in force, 4} per centum of interest, New York
standard, are only $4,386,085.83, leaving a surplus of
$786,685, without counting $92,000 good, though techni-
cally inadmissible, assets, which would increase the actual
surplus to nearly £900,000.

Good management solicits investigation and publicity,
while mismanagement fears it. The examination of the
Washington shows it not only sound, but its management
““able, prudent, and honorable,"” expressions well worthy the
ambition of any company.—Jnaurance Agents and Brokers
Magazine.

By reference to our advertising columns, the particulars
of the official report of the good condition of the Washing-
ton Life may be seen.

S —eeeo—
More Telophone Trinmphs,

The Boston Daily Globa onjoys the honor of being the first
newspaper which has printed a telephonic news despatch.
Appropriately enough, the subject of the message is Pro-
fessor Bell's lecture on his wonderful instrument (illustrated
in the SerexTiFIc AMERICAN SuPPLEMENT of February 10),
which was delivered at Salem, Mass., on the evening of Feb-
ruary 13. At 10,55, on the same evening, the Globe reporter
in Salem made a verbal report of the occurrence to the Glode
office in Boston, cighteen miles away. Not only was the
vaice of the reporter clearly recognized, but the receivers of
the message also heard the applause of the audience which
attonded the lecture.

Professor Bell's lecture was in itself a wonderful exhibi-
tion of the powers of the invention, From his platform, the

(speaker placed himself in communication with Mr, T. A,

Watson, his nssocinte in Boston., The latter then sent the
Morse alphabet by musical sounds, which was distinctly
audible to the entire audience.  The airs played on an organ
wero transmitted; and on being asked for n song, Mr. Watson
complied with ** Auld Lang Syne,"” and flnally made a short
speceh, the words being perfeetly distinguishable to all the
people present, who broke into prolonged applause, for which
Mr. Watson returned thanks, Every experiment was suc-
cossful, and the Invention was subjected o severo tests,

Wo await, with much plepsurble antioipation, Professor
Bell's Intraduction of the telephone to n New York sudionce.
e —

Captaln Hads' Success,

Captain Eads has recelved the first fnstalment, five hun-
dred  thousand dollars, In United States bonds, on ac-
vount of the pnyment for his Mississippl jotties, which have
proved, as we always predicted they would, a grand success.
The United States ship Plymouth has passed through the
line of jotties at low water, and is the first war vessel 1o tra-
vorso the now channel.  She drew seventeen feet of water,
und the lenst dopth found by the lead wns elghteen foet,
The passage of the upper jettles was made by the ship un-

| dor full steam power in 8 minutes and 17 s nds.  Betwoen

the jotties there is & channel twenty-four Lot deep and two
hundred feet wide, At the hesd of South Pass there I8 o
minimum depth of twenty-soven feet,  On the ¢harts of
1878 the last-mentioned sounding was but fifteen foet; and
at the mouth of the Pass, at mean low water, the lead
showed but three, four, and seven foot,
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THE “ LITTLE SPEEDY " CORN SHELLER.

Wo illustrate in the annexed engravings a new and handy
littlo machine for shelling corn, which, Judging from the in-
ventor's statement of it capabllitics, is quite certain to meet
with a ready welcome from farmers and poultry raisers, It
is claimed to shell from ten to twelve bushels of ears per hour,
Tt adaptd itself to largo and small cars, and is equally effec-
tive whether the lattor be green or dry, It does not break
tobs or corn, is strongly constructed of motal, is
not liable to get out of order, weighs but eight
Ibs, and is casily attached to the grain recepta-
cle by inserting the wedge, shown at A, in the
perspective view, Fig. 1. The working parts of
the device are represented in plan, Figs. 9 and 8,
and in section, Fig. 4.

The upper portion, B, of the machine is mova-
ble, and is rotated about a vertical axis by the
bevel gearing and crank shown. The lower
part is stationary, so that in this portion the cob
is held immovable while the grains are stripped
from it by a device placed in the revolving upper
part. The holding apparatus is shown in Fig. 2.
C are sharp-edged wheels upon swinging arms,
which are held up to the cob by the springs, D.
Said arms are mutually braced and caused to ad-
just themselves simultancously by the curved
pieces, E.  The.construction of this arrangement,
as well as its relstion to the stripping device,
Fig. 8, will be clearly understood from Fig. 4.
The strippers are pivoted in the upper portion
of the machine, and have springs, F, to hold
them to their work; and their inner extremities
are suitably fashioned and sharpened for quickly
detaching the grain. They also, and for the pur-
poses already mentioned, are mutually inter-
braced.

The machine can be operated by any one, with-
out instruction. The ears are mserted above
and held in the hand until seized by the holding
device. The wheels on the latter, revolving,
allow the cob to pass downward, but of course
prevent its turning; while the stripper, as the
ear descends, removes the grains, There is no
necessity of touching the ear after it is once
gripped; and thus, while the right hand turns
the crank, the left hand is free to feed in the
corn as quickly as may be.

For further particulars, regarding agencies,
purchase of rights, ete.,, address the inventor,
Mr, Curtis Goddard, Alliance, Stark county,
Ohio.

PPN

A MACHINE SALESMAN,

Among the ingenlous devices for gathering small change
from visitors to the Centennial were several curious mechan-
ical toys, which the inventor placed in the halls of the prin-
cipal hotels near the grounds. Each consisted of a case hav-
ing a glass front through which a miniature scene was vis-
ible, the trees, houses, figures, ete., being
neatly painted and cut out of pastehoard.
Over the box was placed a request for the vis-
itor to drop in a five-cent piece at a slit in the
side and witness the performance which would
thereupon take place, When the coin was in-
serted, on its passing into a receptacle beneath,
it struck and released a detent; clockwork
was thus allowed to act, and the figures were
set In motion to represent s trotting race, fox
chase, or some similar proceeding. The de-
vice had places for advertisements; and what
with his returns for displaying them and from
the very many five-cent picces which entered
the till, wewere informed that the enterpris-
ing exhibitor cleared quite a large sum of
money.

The invention herewith illustrated, while
being somewhat on the same principle as the
ahove, is & decided fmprovement thercon, as
it gives the donor of the coins a return for
his expenditure in the shape of a photograph
card or pleture, which is prominently dis-

played, and which he s Induced to purchase
by the announcement that on his inserting so
many pennies into the slit the object will fall
Into his hand. It Is impossible to remove the
card untll the requisite number of coins Is in-
serted, nor can the mechanism be operated by
any instrument introduced in the slit, so that
the “machine salewman” is automatically
honest, The construction of the invention is
dlearly represented in the sectional view, Fig,
2. On the top of the till or money chiest s o
bollow column, A, which supports the box in
which the cards or photographs are displayed,
sald box having u glass face, Entering the
column near its base 1« the money condult,

which extends upward #pirally and, for the

ke of symmetry, has an orifice at each side
of the column, A. As s coin is dropped Into

this tube, it descends: and just before it enters the column, it | roller on its lower portion
strikes the end of & pendulum lever, B, which Is sultably | tho

[Marcu 3, 1877.
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8. This arrangement is slmilar to the cscapement in clock
trains. The wheel, C, has us many notehes as there are coins
required to be fntroduced to cause the removal of one card.
On the shaft of the escapoment wheel is o ratchet wheel and
pawl, also & cam wheel, D; and said shaft is sctuated by a
cord wound about it, which conncets with a spring, ot E,
Fig. 2.

The eam wheel, D, has o shoulder, ngninst which bears the
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GODDARD'S CORN SHELLER.

spring driven bolt, F; so that, at every revolution of that
wheel, the bolt slips from the shoulder, and its forward end
is thus retracted sufficiently to allow the front card in the
case above to drop out, as said card rests, as willbe seen from
Fig. 2, upon the bolt, The cards are introduced by lifting
the cover of their receptacle, which is afterwards locked
They are placed upon an inclined plane, and they are con-
stantly pushed forward by a movable frame, G, having a

BRICE'S ADVERTISING MONEY BOX.

In thin way, as the retraoting of
bolt allows ane eard to fall ont, another is st once pushed

counterweighted to hold it up to the tube orifice, and whi=h | forward in its place ngainst the gloss,

Is forked above its pivol to engage & toothed wheel, C, Fig

alumina, lime, and hydrochlorio, sulpburic, carbonio, a8
It will bo observed that thoe escapement wheol bns six | silicle aclds. "

——
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notches. As cach coin introduced swings the lever but once,

it is evident that slx coins must be inserted In order Lo onuse
a complote revolution of the wheel shaft and one retraction
of the spring bolt. There may be a greater or less number
of notches ns degired, asit is evideot that by this means the
price asked for each card is secured.

The invention may be used for distributing advertise.
ments, or it might be employed for selling newspapers which
could boe uniformly folded and inserted, It plso
might be useful for collecting fares from stroet
car passengers, giving each person a ticket in re-
turn, which the conductor might collect,

Patents in the United States and foreign coun.
tries have been secured through the Scientifie
American Patent Agency. For further particn.
lars, address the inventor, Mr. William Alexander
Brice, care of R. Clifford Poulter, 44 Middle
Temple Lane, London, E.C., England.

Now British War Steamers,

The Dreadnought, double turret ship, lntely
went out of Fortsmouth harbor for a preliminary
trial under way of her machinery, which was
under the gole control of Mr. Robert Humphrys,
of the contracting firm. Everything passed off
with the greatest success. The blast was not
once used, nor wasit considered necessary to re-
move the ashes to increase the draught. The en-
gines ecasily realized sixty-nine revolutions a
minute, while the power developed was con-
giderably over the contract power of 8,000 horses.
The speed obtained was about fifteen knots an
hour. The ship was so sensitive that she readily
obeyed the slightest touch of the helm. Six
hours' trial was made in very boisterous weather,
In running up and down the measured mile
course the ship was on several occasions timed,
when it was found that a mean speed of 14}
miles had been obtained. This was highly satis-
factory, but even better results will be obtained
when the mile trial is made. The draught of the
ship was only 21 feet 11 inches forward and 24
feet 6 inches aft, whereas her estimated load
draught when ready for sea is 26 feet 8 inches
forward, and 27 feet 2 inches aft. As the trial
was not only for the purpose of enabling the con-
tractors to obtain the covenanted horse power
out of the engines, but also for the purpose of
ascertaining the consumption of coal in propor
tion to power, the boilers were easily fired in
order to keep down steam. This was rendered all the more
necessary in consequence of the boisterous character of the
weather, for no sooner did the ship give a lurch or indulge
in a roll, which she did whenever she went about, than the
spring safety valves lifted, and the steam escaped with a
rush. With smooth water, consequently, it is very proba-
ble that even better data would have been obtained.

The Thunderer, double turret-ship, was also tried recently
at Portsmouth in boisterous weather. The
great dificulty experienced was to prevent
the engines developing superfluous power,
there being neither hot bearings nor priming,
por trouble of any kind, to impair the work-
ing of the engines during the six hours. For
the first four half hours the revolutions were
purposely kept down; but when the blasts
were applied, the arrears of power were £0
rapidly worked up that it was subsequently
necessary to ease the machinery somewhat.
Even withall the care exercised, the power
exerted on the 6th, 0th and 11th half hours
exceeded 6,000 horses. The uniformity ex-
hibited in the workings of the engines was re-
markable. The difference in tho total means
of revolutions of the two pairs of independent
engines was only 0°17 per minute, The amount
of Nixon's steam navigation coals consumed
during the six hours was 48 tons, or 8 tons an
hour, This represents an expenditure of §:14
1b. per indicated horse power per hour, a re-
sult which may be regarded ns highly satis-
factory from an economical point of view,
considering the amount of useful work per
formed

Testing for Boracle Acld,

Mud obtained from the bottom of a borax
luke in California wos found to contain &
large amount of organio matter and sodium
carbonnte; besides those were found fron,
alumina, lime, potash, and silicic, phosphoric,
and Dboracie acids. Owing to the very large
amount of soda present, it was difficult to
test for boracic ncid; but this was dono at
lnst by use of Mr. Tles' glycorin te :

presence of this acid,

e

Saronto contalns (hesides organle matter) soda,

B.'

.
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Sitting motionless on the ground In the corner of the
cagles' cago, in Central Park, New York city, Is a curious
bird which, at first sight, visitors mistake for an owl, and
wonder why it Is confined nmong the more noble bivds of
proy and apart from its own species,  The creature rarely
stirs from Its favorite corner. When food s offered, or when
somo ono of the cagles ventures to approach it too closely, it
oroots o tuft of feathers on the back of it neck, und twists
its head about with a rapidity that shows it, despite its sleepy
attitude, to be keenly on the wlort, The eagles, even the
hugo bald-headed monarchs of the alr, cherish o wholesome
respoct for the formidable beak and huge talons, and permit
the uncommunicative stranger to continue its ponderous
thinking without intruding on its meditations.

The bird is a harpy eagle (harpya destructor), nnd is prob.
ably, next to the condor, the most dangerous and ravenous
bird of prey indigenous to the New World, It Inhabits the
tropics between Mexioo and the southern part of Brazil, nnd
abounds in great numbers in the warm regions in the inte-
rior of South Amorica.
In size it is smaller than
the condor, but larger
than the true eagle, and
stands as a kind of con-
neeting link between the
Intter and the buzzards.
Thoe characteristic features
of the bird are well shown
in the engraving presented
herowith,.  The beak is
strong and ourved, and the
tall long; and the wings
are of medium size. The
back, wings, upper chest,
and  neck are grayish
black, the tail is black
with whitish cross bands,
the Jower chest and abdo-
men are white, and the
claws yellow.

Unlike the condor, the
harpy avoids high moun-
tains where the air is rare
and cold, and dwells in
donse forests or on the
shores of large bodies of
water. Its food is small
animals, especially mon-
keys. Regarding its epes
or its breeding habits, but
very little is definitely
known.

— oo —

Boller Explosions,

A correspondent who
signs himself AL O. K.,
thinks that E. G. A. un-
dervalues the average en-
gine tender, and states
that, although men in
charge of stationary en-
gines are frequently illit-
erate, their practical know-
ledge, guintd by cxpe-
rience, should protect
them from the charge of
ignorance. He admits
that there are many men
employed in this impor-
tant position who are un-
qualified to assume its
responsibility; and it is
the engagement of such
men which renders the use
of automatic alarms, ete., necessary; and he cites the case of
a recent explosion which would certainly have been pre-
vented if such an alarm had been attached to the boiler.

— —— _
Capital and Labor,

The best and sweetest friend of the luborer is economy.
Bave a littlo every day, lay it by, and it will soon become
self-accumulating, by the safe and generous principle of
compound interest, It is astonishing, with such a habit
once formed, how soon the laborer may find himself enjoy-
ing all the pecuniary facilities which he has been in the habit
of envying in the capitalist. 'We know that such a course
involyes self-deninl, no indulgence in liquor, no saecrifice to
superfluous fancies, no riotous living; but yet it does ndmit
of all necessities and the intelligent cultivation of the mind
Indeed, this last purpose should never be lost sight of, [f
we know how to spend less than we receive, we have the
philosopher's stone, says the stoic. Anything which ix not
absolutely needed is dear, no matter what the price may be;
or, in other words, nothing is cheap which is superfluous,

Extreme measures defeat themselves.  If, by any extraor
dinary combination, workmen should succeed in establishing
five hours per day as the legal representative of o day's
labor, is any Intelligent person so blind as to suppose, for a
single moment, that the laborer has really and pecuniarily |
benefited himself, though he gots as much for his five hours
s he did formerly for ten hours of faithful work? The truth

18 very simple; he who runs may read. The man's dollars,

!
which he recelves for clreumsoribed production, are worth

Just 5o much less ns the smonnt of lnbor which he gives for
them Is diminished, and he will Inevitably find their pur
chasing power to bo in that exact ratio, Money Is but the
cireulating medium; his labor Is the real orliterion of value
Thoe loss of five hours, more or less, as the case may be, i
fust 5o much loss of real wealth In the world; nnd so long as
the workman lives he s as much o loser ns the capitalist who
employs him, Of course five hours will not produce so
many shoos, hats, or potatoes, consequently it will require
more of those dollars to cover his feet and head and feed
him, A suit of clothes will cost him just so much more in
proportion as his limited industry shall diminish the valuo
of his dollar,

All associnte Interests, to be lasting, must be upon an

cquitablo basls, The bargain that s one-sided snd unreason:

able can never be made to stand; all the legal documents
that could bo drawn upon that basis would be as naught,
The lews of compensation are fnevitable, and the rule of
justification will come in, by and by, and nasert itself. Em-

THE HARPY EAGLE

ployers and employed, master and men, are equally ame-
nable to this great and good law of Providence. Be sure
there is always o third, silent party to all of our bargains. —
American Culticator.

Postagoe Stamp Frauds,

In roply to n paragraph recently published in these col-
umns, suggesting the importance of discovering some new
invention by which the frandulent washing of postage stamps
can be prevented, we have recoived many roplies. A variety
of novel pluns for accomplishing the desired end have been
presented to us, together with several very old ideas.  For
the benefit of those of our readers who may still be studying
upon the subjeet, we would say that the following plans are
old, and timo spent In their re-invention is wasted:

1. The printing of the postal stamp in ink that washes off
when molsture I8 applied to the face of the stamp. 2. Can
cellation of the stamp by means of indelible ink. 8. Cancel
lation by means of a cutter stamp that cuts the face of the
atamp. 4. Coupon stamps, one portion of which adheres to the
lotter envelope, while the other portion or flap is ungummed
and is torn off as n cancel in the post office. 5. Translucent
stumps gummed upon the face, and secured face down upon
the envelope, so that, if the stamp is removed by moisture,
the ink leaves the stamp and adheres to the envelope.

et — —_

Tue spurious 5 cent piece which has recently been exten
sively circulated was found to be composed chiefly of tin

‘.uul antimony, with an sppreciable amount of copper.

Planing Ml Machinery,

Mr, F. H. Morse says, in continuation of his article in the
Northwestorn  Lrumberman, published in our last week's
lmsue

Following up the history of the planing machine after
Bentham's patents of 1791 and 1798, we come o that of
Joseph Bramah, granted in 1802, which r¢ lated to the trans
yorse, or what is better known in this country us the Danicls
planer This is in fact the only true planer, or, in other
words, the only one which produces n perfectly plain surface;
but its use in this country Is very limited as compared with
the parallel planer, it being employed only for making lum-
ber perfectly true, or *“ out of wind," ns it is termed

From 1810 to the time when the Universal Exhibition was
held in London, in 1851, the building of planing machinery in
England mude but little progress, and it might almost b ad
that this branch of engineering sclence lay dormant in that
country for forty years, In 1844, William Furness, of Liver-
pool, h'un;,'_hl nearly all the machines manufactured by C. B.
Rogers & Co., of Norwich, Conn., conveyed them to Eng-
land and there patented
them. Little benefit, Lo
cver, wis ever derived
from these ventures efther
by himself or his country,
as they were not at all
adapted to the English
trade. From 1830 to 1855
American mechanics and
inventors made many im-
provements in the style
and the construction of
machines for planing
wood, among which the
great Woodworth and
Woodbury patents are the
most noticeable. As they
are doubtless familiar to
every planing mill owner
and operator, it is unneces-
sary for us to describe
them here.

For the past fifteen years
the aim of manufacturers
has been to perfect the
parallel planer, and to-day
it is without doubt the
most perfect woodworking
machine in the country
As it is the style chiefly
used in our planing mills,
these remarks will be main
]_\' confined to this class.

Under this head we will
first notice that somewhat
peculiar style of machine
Known as the chain bed
planer, invented first
about twenty years ago by
Farrar, whose purpose was
to avoid the Woodworth
monopoly. Itisundoubt
edly the most extensively
used of any one side or
single planer built, and the
principle is frequently em
ployed for double or two
cylinder machines with
good results where the
material worked is not less
than § or § inch thick: for
thinner than this they give
some trouble, as the ~]:-.~[
board put in has to push
the preceding one
through between the dead plates and bottom cylinder; and
if there s not considerable end surface to the boards, they
slip past cach other, causing much annoyance and sometimes
endnngering the safety of the machine, One great advantage
gained by the use of this style of feed is that lumber can bo
planed in almost any condition, even if wet or covered with
lee or snow—n quality which roll feed machines do not pos-
sess.  For single side planers we would recommend for gene
ral work the chain feed as superior to any other; but for two-
cylinder machines, unless used entirely upon heavy work,
the roll feed is the best, Of these two classes there are some
excollont machines built by our American manufacturers.

In regard to the care of o chain feed planer, wo remark
that, In starting a new machine, much attention should be
given to the wearing parts of the bed and its bearing bars to
provent abrasion as, if this evil once commences, it can
Powdered plumbago (black lead) mixed
with oil is the best lubricant that can be used to prevent it
The bearing bars beneath the bed should ne faced with highly
tempered steol; the traveling bars should be made of ehilled
iron, the straps of the best grades of Norway or Swedish iron,
nnd the rivets of steel.  Great care should be exercised in the
manufacture of these parts, especially such portions of them
as are exposed 1o wear, as they are often required to work
under heavy pressure, covered with dust and with but little
chance for proper lubrication; and, if they are not well con
structed and cared for, they will prove a continual source of
trouble and expense.

never be stopped,
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Noxt in order comos the matcher. This has undoubtedly |
boen made o a greater variety of forms to accomplish the
same rosult than any other woodcutting machine in use.
Thore soems to bo nothing like n standard for any one of itd
parts in existonce; each buildor designs his machine seoming-
1y with no other purpose than to make It as much unlike that
of hin predocessor {n the husiness as possible. At least suoh ;
is the opinion one would naturally form from an examination |
of the different patterns which are offered for salo in this |
country. They are built with two, four, slx, and eight foed
yollg, from four to fourteen inches In diamotor, ns extremos,
the large ones sometimes fluted and the small ones with
smooth surfaces, and efee sersa,  We find cylinders varylng
from four to ten inches in dinmeter, some with two, some
with throe, and some with our knives, which aro attached in
divers ways. In one style they are inserted in the eylinder
with their cutting edges projecting past its turned surface;
in another they ate keyed to tho cylinder, and in a third
bolted upon it.  Again in somo machines the cylinder is
round, as its name would indioate, and In others rectangular
and todangular,  Tho cylinders, too, are made of various ma.
terials, the most common of which are wrought iron, cast
fron, and brass.  In matcher side cutter heads, we find that
the same dissimilarity prevaile, They are made to carry
from two to five cutters. These are in some cases solid, and
in others in sections; inone machine placed with the beveled
side of the cutter out, or next to the work, and in another in
the opposite positions; sometimes straight, and frequently
with an edge forming a quarter of a cirelo, and all these dif-
forent classes are at work on the same kind of wood and
under like conditions.

From all this diversity it would naturally be inferred that |

the manner of constructing a planing machine was of minor | Thomas R. Landon, Sladesville, N. C.—This improved cultivating plow |

importance, or had not received the attention it deserved;
but there are, notwithstanding, machines built which are
very nearly perfect; and if an operator understands what is
demanded for different kinds of work. and under different
circumstances, he will have no difficulty in procuring a
flooring machine that will almost exactly meet his require-
ments.

DECISIONS OF THE COURTS.
United States Clrenlt caug-hhtﬂ« of Massachu~
nettn,

PATEST BOBNIN AND SEPINDLE. —OLIVER PEARL ef al. ve. TIXE OORAN
MILLS of al,
{In Bquity ~Defore Shepley, J.: Doclded January 2,1877.]

Helesned Patent, No. M-mmlodwthemn;:lm
lm u“lmmvﬁnmt in ns and spindlos splo-
" The bill In this oase ix t for an alleged Infringe-
nﬁ:ﬂgb &?mwmwsmm.
du.. invention of Pearl unsucoosaful attompts had boen.:sd%w |
roduce the wolght of the riog spindle and bobbin in eral use, thus
MM&MMﬂ(o{memmlﬁom. o
the shorter than the WS
therefor 1o the conter. The bobbin was ht
and a or in the upper end to t.
% l‘:)fmnno“n‘::agm lnwo Tﬁm“ S
and wornds o bobbin,” 0 clalms,
HuAG DS Construod not solely with mfarence to.Lho words In the, Apootfion:
eren oo ulso 'Lollmluuouln ntext
Inthe of the t, the inventor

u!aho ms.,
nation of & pumber of lngredien poﬂm.-:nﬂb‘:uz‘-
T G Sy
or substan wnmhvmu(h'luwmﬁ’
A noed not describe tho inv in the
M.'t‘ull..l bat In:[eomnlt:,:d more foll and exact dmm wh:f m
form or location {n s mechanioal struoture Is :
Joct i: ﬂmnhomlhummorml;o‘&l:;:‘z
1mpe od result sttending
ot when in connection .LM
me aocowpliah similar results by mere
m-wwwmtmglgzhu:&lnm functional
m.ﬁmtm.m Chariea E. Pratt, for complain-

% Smith, James J. Storrow, and William W. Swan, for defondants.] :

NEW BOOKS AND PUBLICATIONS,

Tue ArT oF Prosectrzg, A Manual of ngrlmontntlon
in Physics, Chemistry, and Natural History, with
the migre and Magic Lantern. B liyl‘ofw;ox' ‘
A. E. Dolbear, Tuft's College. Illunlmu.i Boston, |
Mass. : Lee & Shepard. ;

Thie book whose t1tle wo give above s 0ne whieh has long been called for, |
and which well suppliess want which has been felt for many years, Dur-

Ing the last Afteon years the maglo luntern and solar microscopo huvo boon

gradually developing from what might be very appropristely callod thelr

Infancy, when they were found almost only in the nursery as toys for chil-

dren or elsewhere as means of mero amusement During those years these

Instruments have been occupying an ever wider and wider field in the

school room, the leeture room of the college, and the public lecture hall,

#nd & mutual influence has roactod batwoen theso means of Hlnstration |

and the mothods of tnstruction for which they wore best fitted; by which

the chursctor of sich oral instrootion has been modified and developed, and
its enlarged requiretnents havo oallnd for and obtalned a constant onlarge-
tment (o the capscition of theso Inatrumen ts, unti) to-day we find in what the
uthoroﬂh:.&vn work calls * the standard lantern of the country,”
namely, the * College Lantern, manufacturea by Mossrs. Goorge Walo &
Co., of Hoboken," u complete outfit, by which nn oxtonded courns of In-
Mruction In Sclonoe can be iMustratod with  fulness and brilllanoy that
was not dresmed of n dozen yoars ngo. The art of projection hus thus
£0tue Lo be & matter involying moeh of detall in reforence to the sdjust-
ment of nodibe of ex s, and yet boyond the
meager directions contalted in the Jog of facturers, nothing
bitsbed o0 this wub Lsolated papors
have, it s true, sppesred in varions periodicals, and we among le:.luw
publiabed many suci; but suoh seattored informstion in no way fills the
waot which every :tm o instructor foels of & handbook which |

:I‘JNN-IM s ally ar d, for every part of his
« and whieh shall supply Mim with for the subject as well

A8 (he method of bis tlustrations. AJ this the volume before us supplios

15 8o sdmirsbile manner. It opens with cloar and concise direetions for

making, st Bithe cost, such 3 simple porte-tumiers as should answer the ro-

ﬁ.m of any one not ablo to procars & more porfect Instrument,
darkening of the room an’ armangement of the sereen arv then de-

scribed. Next follows the dmseription of artifielal souress of Hight, in-

eluding the electric lght, the oxy b ydrogen, the uxyoaletum (s called), the |
magnesiam, and Soally ofl and gas lights. Lanterns are then Aeseribed,

and next lenses, aod then the subiieet of “ projections  in goneral Is ox-

tenaively treatled, lncluding the ordinary projection of lmages of transpar-
ont objects or plotures with s lons, Ui projection of shadows from largo
ploons of apparatus, the projection with the megnseope or by reflection
from Opaque obijects, sod the use of the vertioal lantern of Prosident Mor-
ton. What we have notieed so far Gocuples the first € pages of this book.,
the resualning 115 pages boteg devoted 1 the desoription of eountiess
benutiful and lnstractive exporiments 10 be performed with the Instra-

arms, the top and bottom slides of the seed dropping tabe, The slides are | works, spring-olosed door
ments above deseribed. These expertments are classifiod and made ouyioolmnpduulwmm opuns the ' Pt et

Scientific Amevican,

(MARrcH 3, 1877.

of reforonce by armngoment undor the following hoads: Physieal oxpori-

monts (Lt is, 0 moleoular physios), scoustios, Hight, hont, mognotism, oloo
trioity, and oh ¥. The tall of thin colieotion Is very remarkable,

Ahd wo are quite sure that an exportmonter might ocoupy Mimself dnlly for
& your If ho only repeated onoe every experimont the details of which are
fore givon. One of tho merits of this collection (s that it not only givos the
Author's own exporiments, but embraces all that hiave boon published on
tho subjoots Involved,  As tho nuthor Is not writing  history of tho art, he
I8 quits excusable for omitiing ull raforence to thenuthorship of the yarious
oxporimnis which bave boon publishied by others® but any one Interested
tn tho subject will recognies many which have fiest apponred in this journal,
and wili thus recognies how mueh the “art of projestion ™ owes Lo one of
our froquent eanteibutor,

Tiw Niew Fonmura ror Meax Vevoorry o Disonmanor
or Rivens ANp Caxans. By W. R Kutter. Trans
Isted by L. D'A. Jackson, A.LC.E. Price $5. New
York (‘fty: E. & F. N. Spon, 440 Broome strect.

Mr. Juckson 18 alroady well known to hydmulle engineers through his
* Hydrutio Maonusl,” & very excellent practioal work which has alrendy
run throngh several editions. The now Look, whioh he has transiated from
& series of papors by Herr Kutter, will, wo think, also prove of much value
10 the profossion. Mr. Jackson polnts out thst all “the old velocity formule
both for open channels and for plpes have been proved to have no claim to
gonornl applioation ; and as A consequence of the dearth of hydraulie obwer.
votions of modern date, the hydmulician is meommendod to use variable
ocooficients of mean yeloolty of dischinnge, 1o be choson In necordance with
the clroumstances of each spocial case * The now formula of Herr Kutter,
however, Is based on the experiments of 1’ Arey, Bazin, Ganguiliot, Hum.
phrey, and Abbot, and on his own Investigations, and henee is consdered
to be of great practioal importance, inasmuch aa it supersedes the une
reliable formulm above referred to. The taxt of Mr. Jackson's work, whick
Dbears the marks of careful editing, rolates to flow In open channels gonomlly,
and flow 1o open channels in earth, The book contains numercus tables,
Dealdes platos.

Recent Dmerican _aud .gorzirgnA@@g._

NEW AGRICULTURAL INVENTIONS,

IMPROVED CULTIVATOR.

for cotton, corn, and other plants, Is so constructed that it may be readily
adjusted for use ax a scrapor, a swoep, and as a dirter, as may be required,
The rear ends of standands are bent to the rearward, to form feet or have
feet attached to them to strengthen them, o ensblo the plow to be more
easily held, guided, and controlled. The rear ends of the feet are bolted
to the lower ends of the rear standands. The upper parts of the stand-
ards aro bent inward at right angles, are slotted iongitudinally, and are se-
cured to the beam by a bolt, so that, by loosening the bolt, the rear stand-
anls may be adjusted, ss required, to correspond with the adjustment of
the forwan! standanls, and to cause the plows to throw more or less dirt,
a8 may be desired. To adjust the plow as a double dirter, the standards
and their attached plow plates are exchanged.
IMPROVED SULKY PLOW,

Charlos Reed Conway, Midway, Wis,, assignor to Jano Eliza Conway, of
same place.~In this sulky plow, the draught is spplied to the salky, instead
of being applied directly to the plow beam. The wheels are made large,
and lve upon the J Is of the axle, To the middle part of the axle
is attached the tongue, which I8 strengthened by the b or hounds, and
to which I attached the double treo, The standard is made higher than
usual, %o thut the plow may not be linblo to elog with rubbish.  Tho plow
boam passes throngh slots in bangers attached to the tonguoe in front and
rear of the axie to keep the plow in line, and enablo it to be guided by the

sulky, The draught strain upon the plow Ia supported by a pin that passes | senernl
. throngh tho beam in front of the forward hanger, and the sulky is kept
| from moving back upon the beam by a pin passed throngh the said beam in
| the rearof the gaid hanger. Rollers are placed upon the plns to bear agalnst

the hanger, to diminish the friction as the plow beam moves up and down
within the slot of the sald hanger,

IMPROVED TURF AND GRUBBING COLTER.

Samuel M. Lovell, Shady Grove, Va.—This invention furnishes an fm-
proved colter for eutting tarf or kod, to enable it to be turned by tho plow,
and to cut off roots that may be in the ground and that wonld obstruct the
plow, and which shall bo simple in construction, casily kept in order, and
of light draught.

IMPROVED FRUIT CRATE,

Roderick G. Ross and Francis A, L. Cassidy, Wilmington, N, C.—This
invention (s an fmprovement in the clasy of folding frult and vegotable
crates, and relates particularly to the mode of hinging the top and bottom
of tho cote to the bent portion of the rods by which the sidos are pivoted
togother, and also to the moans for both securing the cover and bottom
closed, and holding the crte distendod,

IMPROVED ANIMAL TRAP,

Zaoharinh J. Anderson, Dallus, Texas,—This Invention consists In tho
combination of & hemispherical eage, a central standard, and a base ploce,
#0 nrrangod that the cage may slide on tho standard, and may boe hold at
the top of the standard by a trigger that engages with a ring at the top of
the standard, The trigger is tripped by a chain to which bait is attached,
The circular base pleco of the teap may be made of any suitablo material,
1t Is rabboted at its edgo to recelvo the upper portion of the trap, and Ix
bored centrally to recelve n standard, which Ia scoured thereon by nuts
that are secured on tho rod, and clamp the base plece, An eyo Is formed
at the upper end of the rod, for convenlence In handling, and also for re-
celving the trigger that supports the cover or cage, The hemispherical
cover oreage Is made of wire, and s provided with a eap or top ploce of
sliset motal, which conuluts of two cononve ploces attachod to the top of
the cage, having thelr concave surfaces placod together, and each provided
with a central aperture that fits loosely on the standard, A short seotion
of tube attached to the Jower plece forma an additional gulde for the cage.
A trigger s capable of hooking into the aye. The lower end of the trigger
in bent to form nearly n rigltangle with the upper part, and Ix eonneoted to
achnln that Is provided with a bait hook, and also with a galding sl that
lides on the standard, A dog Is Jolnted to the top pleee and fs capable of
clamping the standand, so that the cage eannot be raised without flrst
turning the dog back. There s a handle for raising the eage, The trigger,
when the teap ks sot, hooks Into the eye, Any attempt to remove the balt
from the hook trips the trigger, allowlng the cage to fall npon tho base
plece.  The dog prevents the imprisoned animal from mising the cage.

IMPROVED CORNX PLANTER,

Thomas C. Young, 8t. Charles, Towa.—The sapporting frame of this
com marker is revolved by two horses and a driver, 1t rests on brosd hind |
wheals and oo curved furrowing ploces that are arranged In front of the
sood boxes, The wheels are placed stationary on s square axle, anil are
conpled or uncoupled by a cluteh mechanism that Is moved along the axke
by means of levers operated from the driver's seal, The seed boxes may
bo worked separately or Jolntly, sccanding ss one or both clotehes are |
thrown Into gear with the wheols. When one box only s required to drop,
the opposite clatch mechanism Is thrown out of gear, and when both sre
desired (0 be Interrupted, for taming or otherwise, Both clutches nre

o same, which produces alternately the filing and disoharging of the
tube.  Tho planter i« thrown in or out of goar with the whedls when thy
rovolving arma are In nearly horizontal position, the marker s

theroby also In A position so as not to lnterfers with the propelling of thy
planter,
‘ IMPROVED GRAIN DRILL,

James I, Roo, Palrvillo, Mo.~This drill Is so constrociod that it wil
not clog with teant, will adjust (teelf to an aneven surfsce of groand, will
saw the seed evenly and uniformly, and may be easlly operated. It contalng
s number of new features In its mechanical construction,

IMPROVED THRASHING MACHINE.

Georgo R. 1. Miller, Oregon City, Oregon, —The novel feature in this ma.
chine s the feed table, which Is placed upon the forward end of the frame
and Is socured In place adjustably by balts, so that it may be moved for.
ward or back, acconding as the stalks of the graln may be lotiger or shorter,
To the table are pivoted two feed roilers, the lower one of which is ribbed
or corragated, The journals of the upper foed roller revolve in siots, so
that It may rise 0 ndjost itself to the thickness of the graln, and it s
held down to It work by spiral springs, The food table Is also provided
with an endloss belt carrier for feeding purposes.

IMPROVED ROTARY STALK CUTTENR.

Orson D, Johinwon and Johin F. Beacket, Mount Palaskl, 111, assignom
to themselves and C. C. Mason, of same place —~This Is & now machine for
cutting stalks into piccos, so that they may bo plowed under to fortilize
the soll, and not lmpede the operation of plowing. A drum presses the
stalks down and then knlves armnged In slots In the periphery of the
former are vilimated longitodinally to eot off the stalks. Attachments sre
provided for mising the drum when desired.

‘ IMPROVED FEANUT CLEANER.
Daniel R, Rivers, Centroville, Tenn.—This consista of a hopper and oy-

i lindrical perforated sheet metal revolving sereen, having longitudinal rows
of large holes to let the stones and dirt out,

bt

NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS.

IMPROVED SPRING BACK FOR WAGON NEEATS,

John W, Wood, Owatonna, Minn., assignor to himself and O, Schoen, of
same place.—This is an Improvement In springs for connecting the back
of a wagon seat with thearms. The back and arms have hitherto been
connected by acurved plate spring, or the arm itself has been made In the
| shape of & coiled plate spring, or the arm bas been made movable, belng

| to be often fractured in frosty weather by a sodden jar; and In order to
| avoid this, as well as to make a cheaper spring, the prosent inventor con.
| structs this connection of mbber, making It flat at each end, so that it may
| bereadily fastened botween plates at the arm and back, and preferably
make it stouter in the middle, to lessen ita Hability to break at that point.

IMPROVED AUTOMATIC SEWER TRAF.
John Peter Schmitz, San Francisco, Cal.—A vertical perforated partition
divides the cesspool into two compartments, The street gutters
into one compartment, and the water passes through the perforations into
the other, leaving the solld matters behind. A weighted valve closes the
mouth of the sower, but it is openod (to allow escape of water) by s float
which is mised when the water accumnlates in the second compartment.

IMPROVED BAW SET.

Christopher Heinen, Loavenworth, Kan,—This improves the construction
of tho saw set for which letters patent were granted to the same inventor

nccurately and evenly set.
IMPROVED WAGON END GATE.

easily locked to the wagon body and detached with great convenience,
without requiring separate cross rods or other detachable fastening de-
vices.

IMPROVED DOOR CHECK. _ _
Hiram Shunk, Davenport, Towa.—This {8 a stop for holding doors or
whutters open or shut; and It consists of a spring formed from a ribbon of
steel, the extremities of which are attached to the wall, and the center
portion bent Into a threefold loop forming a spring clamp, which engages
with the outside of s loop or knob attachied to the door, retalning it with
wuflicient force to prevent the door or shutter from closing by a pressure of
wind or other slight canse, Tho clasp thus formed presents rounded ends,
which readily slip over the loop attached to the door, and pross the smaller
part of it with a force which retains the door, but which may be over-
come by pulling the door. The ends of the ribbon forming the clasp are
formed into ears, through which screws pass for It to the wall,
The stop not only answers the purposo of holding the door, but it also
norves as o buffer which prevents the door from striking the wall as it In.
thrown opon.
B ——

IMPROVED HMAT-BRIM-LURING MACIINE.

Awmbroso Hill, Yonkers, N, Y.—This is an improved machine for Tarlng
the brims of hats, which shall be o constructed as to enablo the work o
be done well, and at the same time very quickly; and it conalats in the com-
bination of n hinged framo, spring, shaft, pulley, fly wheel, laring wheel,
connecting rod, and treadlo with each other, and with the frame for luring
hat brima; and in the combination of the adjusting w.mmum
rest bar, and the detachiable rest with cach other, aud with the framo for
supporting hat brims while belng lured. .

IMPROVED MOTIVE POWER, : VY
William W. Corey, Lisbon, N. H.—Thls (s an Improved mechanism for
applying power to a hand car and to othor moechanixme; and It consi
an improved motive power, formed by the combination of tho four liver
and the foar conneeting rods with each other snd with the machinery tobe
driven. The form of the levers may be variod, as the particular use 1o
which the power is to bo applied may requine. -

Paseing from the main track to the wide track, of from the i
main track, o movement of the switch mil I required.

thrown out of gear with the wheels. To the sliding sleove, operated by the
lover, are applied dlamotrically extendoed arms that curve st the onter ends. |
Theso nrms revolve with the sxle when the clateh §s thrown into gear, and !

IMFROVED DUST GUARD POR SEWING

Albert A. Capeling, Rochester, N, Y.~This in
proved guard, cover, or case for the works of

cogage the rectangularly beot ends of the carved rods of a rock shaft, so | pecially for the Howe, W other *
as o malse and drop the same, and operate thereby, by fixed dinmetrieal :u-m m::-. 'lhm( "
seeddrupping (ube the otter eloses | The driviog band runs through eyoleted openlngs,
: j
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meture the valve seat or lower portion of the pamp
the valve opening, and in It the rabber or leather

Alba, Mo.—This i 8 machine to be employed for farm-
frets o ouds,cuting diches of al Kinds, brak-
riiond cating, k., and loading 1 at tho e time -
ot bt ey sk
-
ey ey e
pard, the earth on an endless belt that is placed at suitablo inclina-
ad driven by palley and chaln connection with the axle of the main

‘placement botween the middlo and ends. Guide straps allow a froe and
independent movement to each of the springs upon the other, but not In
IMPROVED LUBRICATOR.

George W. Gageby and William James, Johnstown, Pa.—This labricator
is for antomatically labricating the cylinders of engines; and it consists of
two valves oppositely armaged apon the ends of a common stem, and pro-
vided with seats npon opposite ends of a chambored tubular conductor
that connects the ofl cup and steam chost, and s #0 arranged that stoam
pressure from within the steam chest closos the valve against the seat on
the Jower end of the tobular condnctor, and & removal of the pressure from
the steam chest allows the valve to drop and permits the lubricant to enter

IMPROVED KEY HOLE GUARD FOR LOOKS
Calvin T1, Covell, Stockton, Cal,—In this invention the casing of a door

1nek is appliod to the door by recessing the same from the insldo to the
thickuess of the lock, #0as to leave the door strong enough, snd without
‘belng woakened o the same extent as by the common mortise lock set in
from tho edge of the door. A face plato closes the lock from the Inside,
and Is attached to the door by fastening-scrows. The aliding latch bolt I
guided fn the casing and opemted by turning the knob spindle in elther di-
rection, bolng engaged by extensions of the guido sockot of the knob spindle,
the extenslons bearing against the lugs of tho recessed Interlor part of the
Iatch bolt, ‘The latch bolt Is acted upon by o splml spring, that throws the
same instantly forward whon the knob is released.  The outer section of
the latch bolt Is screwed (nto the wider interior section, and may therchy
be readily detached for the parpose of reversing the external section of the
\MWWM)MMOOCM door to which the lock is to be ap-
plied. The external scction of the latch bolt (s guided In a suitable metal
1ined rocoss of tho door, the gnido rocess connecting tho edze of the door
and tho lock casing. The splml spring Is placed outside of casing, and
around the exterior section of the latch bolt, between the casing and the
enlarged end of the latch bolt, which arrangement of boit section and
spring redoces the width of the casing, and admita the carrylng back of
the lock from the edge of the door, leaving solld wood where it would
otherwise have to be cnt away. A pivoted guard plate swings at the Inslde
of tho caslng adjoining the wood, and closes, when placed In position by |t
operating pin, the lock againat the introduction of o key or Instrument
from the outside. The pin wwings In curved slots of the casingand faco
plate. The guard plate forms an additional safeguand against the opening
and pleking of the lock from the outsdde. The lock Is, therefore, of spocial
advantage for outalde doors, hiotel, and such other rooms that are desired
to be secured from the fuslde,

IMPROVED APFARATUS FOR INTRODUCING POWDERED WUKL
INTO FURNACES,

George K. Stevenson, Valparlso, Chill.—The object of this Invention Is
to introduce powdered or granular fuel, such as coal, coke, or similar hydro-
enrbona, to furnaces adapted thereto In such a manner ax to insure & more
perfect combustion and more intonse heat than heretofore; and the Inven-

tion eonalats in connecting the fuel tube with furnace by o sleeve and tube,
the Intter of which Is provided with a twisted plate that s mado ndjusta-
ble, as hereluafter deseribod,  Tho fan herotofore used exclusively in the :
attempts to Introdoee powdersd fuels hns not given satlsfactory rosults, on |
account of the uncertalnty of the blast of the fan, except at a given high
velocity, which eircumstance has boen the causo of elther their fallure or |
of greatly diminished valoo.

IMPROVED ATMOSPIERIO GAS ENGINE.

Joseph Werthelm, Bornhelm, Prossla.—~This nvention relates to an lm-
proved combined atmosphieric gas engine, In which the oxplosive forco of

& sultablo gas and alr mixturo and tho stmosphere prossure are utilized an |

motlye powees; and It conalets, malnly, of s eylindrical explosion dome, |
connseted by a siphon pipe with & reservoir, In this pipe, bat at its lower |
part, s & paddle wheal, srrangod In o casing with curyved chutes, on which
the power of the explosion In tho dome aod of the atmospherdc prossure
oroated by the vacuum thereln I exerted by mesns of water or other Nguld, |
The exploslon may be produced by a suitable mixture of Hluminating gus
and alr that s admittod Into the explosion dome, and ignited by a slide
valve with an Igniting mechanism, The explosion forces the lquid, through
& double yalve arrangement of the siphon plpe, paddio wheel, caslug, and
cennveting channels, into the liguld reservolr at the end of the siphon plpe,
and back again by the vacuum formed in the dome and plpe, lmparting, by
tho forward and return motion, & continnous rotary motion to the paddle
wheel, The Uguld valves cottrol the escape of the gases from the explo-
slon chamber, In connection with the return of the liquid, by means of a
slide valve and Interior pendent float valves, any mechanically eecaplng
liquid being retarsed by a small collecting chamber and pipe o the liquid
reservolr, The regulating device s operated In connection with the oy
wheel of the paddle wheel shaft, Interrapting temporarily the explosl

in the dome when the spoed Is too fast,

IMFROVED COMBINATION TOOL,

Isbam U, Malphurs, Galoesville, Fla.—This ls an Ingenlous combination
of monkey wrench, gimlet, scrowdriver, and pipe tougs or nlppers.  The
Jower end of the wrench bar forms one jaw of the tangs, the opposite jaw
being pivoted (o sald bar. The end of the pivoted Jaw handle Is fashioned
out Into & screwdriver, and the gimlet s attachod 0 the back of the
wovable jaw of the wrench,

IMPFROVED COTTON OHOFPER.

Jobns M, Gilleland, Peak's HII, Als.—The new festure in this machine
conalsls In two levers, which are plvoted, near thelr lower ends, W each
other and to & croes bar of the foame, 0 & 1o work upon cach other Hke
the part s of & palr of scissors,  In the adjacent faces of the lower eads of
the levers ure formed half round notchos, which, when the sald ends are
closed pon each other, form 8 bearing for the forwand Journal of (he
chopplug shaft, which may consquently eaally be detached.

Scientific American,

IMPROVED FRIOTIONX CLUTON.
mm—m\uuuwmwnnm

place of cranks and pawis for transferring motion, which shall have no |

dead point, and will act at once when the power In applied. The side or
face of the wheel or other object to be driven s made conleal, to corre-
wpond withi the faces of conleal rollem, which revolvo Joosely upon the
Journals of an axle. The middlo part of the axle Is widened and has angles
formed upan Its opposite sides.  Tho axle has a holo through Its center,
through which a shaft passes. The hub of a disk, to which power I ap-
plied, revolves upon the shaft, The face of the disk is made alightly conl-
nl.nlhthdb-tandmu.nwnhllhdhthw
mhumuwmuwwmmummmn
ummnuhmmm-uﬂmumumoum

IMPROVED CLAMP FOR HOLDING RATCHET DRILLS.

Louls Beland, North Springfleld, Mo.—This Is an Improved appamtus
for holding and feeding ratchet drilla etployed (n drilllng fish plates while
in place on the ralls, It consists of & clamp formed of two parallel bars
of iron or steel, which serve as ways lw-mmwt;mx

or screw The sal aro counected at
mmﬁrmmwmammmd engaging with the
lower sido of the mil, The nat carrying the fooding scrow is capable of
being adjusted to any number of holes within the limit of the length of the
paraliel bars.
IMPROVED CAR COUPLING,

Otiver Crum and Milton Cram, Monsey, N. Y.—This car conpling couples

" of the sid~ frames.
| to ho'd their eugaging cods agalnst the teeth of the ratchet whoels, and as
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The outer ends of the pawls project (0 serve as weights

handles for sliding them away from the sald wheels.

IMPROVED CAR COUPLING.

Charles G. Case and Daniel Gould, Davenport, Towa.—This conalets ina
swinging and spring cushioned coupling hook, provided with an upwardly
Ing shoulder conm 1 with & top shoulder In the opposite drawbar

:
i ;y aswingingeam. When the cars approach cach other the coupling hooks

enter thelr correspanding csvitios, and may then be Jocked by side levers.
The uncoupling ls also readily accomplished by swinging the cams down so
a8 10 release the hooks from the top shoulders of the drawbars,

IMPROVED COTTON PRESS.

Charles T. Mason, Samter, 8. C.—This consists in the armngement, in
a suitable frame, of two screws, each provided with a right and Jeft hand
thread, and two followers or platens, between which the cotton Is pressed,
| mapported upon, and moved in opposite directions by the sald cercwrn. The
| object is to throw the entire pressare of the followers on the comprossing
lmnnmmuobmmenmdqdnnﬂngmﬂtrwndnm
frames, and also to increase the rapidity with which the press may be
operated.
IMPROVED AUTOMATIC BRAKE LOCK.

Garhard H, Roling, Bellovue, Jowa.—This wagon brake Is operated aato-
matically in going down hill by the neck yoke, and released by the straln
on the whiffletrees when on level ground. The alternating spplication
and rej of the brakes by the antomatic action of the horses, sccording

in rellable manner without danger to the dant; and the drawhead has
an inclined laterl locking plece, A swinging top hook s rafsed or lowered
for uncoupling and conpling by a swinging bridge operated by a Jever arm
of the shaft of the coupling hook, so as to ple simnltan ly the
coupling. The Interlocking hooks are readily detachied in case one of the
cars Is thrown off the track. The drawhead also has considerable sido
play, and s capable of resisting morv fally the concussions of the cars.
IMPROVED CHUCK FOR METAL-TURNING LATHES.

Jay H. Harrls, Sacramento, Cal.—This chuck consista of a pair of jaws
that may be made to project more or less beyond the lathe center, and
which may be closod tightly on the shaft by s put, which closes them by
following their Inclined sides. Dogs are placed cccentrically in the ends
of the Jaws, which prevent any slipping of the work. This device is quite
simple, and is well calculated firmly to bold shafts and other objecta to be
turned.

IMPROVED DEVICE FOR DRAWING PULLEYS FROM SHAFTING.

Henry P, Casterline, Grand Detour, TiL.—In repairing shafting it is fre-
quently necessary (0 remove the palleys; bat these after Jong vsage often
become st very tightly, =o that to take them off involves the expenditure
of considerablo time and labor. The present invention suggests an ingeni-
ous device for the purpose, which consists of swinging hook levers that
aro forked and curved inwardly at the ends, which spring over the pulley.
The levors are pivoted to at traveling screw head that serves to pull the
pulley by a sorew shaft. A loose pin is clamped into the socket end of the
serew, and may be taken out and exchanged for othera of different lengths,
#0 a5 to bear on the shaft end and fit the lever hooks to the pulley, admit-
ting the device also to be nsed as a jack screw by putting a plate at the cen-
ter of the screw head.

IMPROVED COAL-HOISTING APPARATUS.

Guiseppe Pacl, New York city.—The object here is to hofst coal, bricks,
and other articles from vessels directly Into the carts by ntilizing the power
of the horses pulling said carts. There is sn inclined endless belt, with
step-shaped parts, to be operated by the carthorse for rotating a drum, on
which the holsting rope is wonnd, The cord runs over guide pulleys of a
supporting frame and of a bucket-conveying carriago, that locks and un.
Jocks a fixed button In satomatic manper to convey the load or lower
bucket. The work of the endless stepping belt s stopped or Interrupted
by a lever actunting o double cluteh and brake mechanism of the winding
drum shiaft, A wolghted lover and swinging hub-locking standard secures
tho cart In stationary position whilo the horse is working.

IMPROVED TUBE SHEET AND FASTENING FOR TUBES OF
STEAM BOILERS,

Daniel Homs, Greenville, Miss,—The object of this invention is to enable
the defoctive fire tubes of steam bollers to be removed with convenienco
and dispatel, and without Injuring the tubo sheets, To this end, the
patentee countorsinks the holes or apertures in the tube sheets to recelve
screw nuts, which are applied to the ends of the fire tubes for securing or

| fastening them to the tabe sheets,

IMPROVED SHACKLE.

Henry W. Dilg, Portland, Oregon.—This invention conmsts in construct-
fng the shsckle of two parts or curved bars having a loose jolnted or de-

hable hinge fon atone end, and one of them made of angular
forma st the other end, whereby it Is adapted to be locked to the pani
bar,

IMPROVED MOUNTING FOR PORTABDLE ENGINES,

Robert M. Beck, Westminster, Md,—This invent 1 to an improved
mounting for portable engines, designed with a view to almplicity, cheap-
nees, and substantinl construction; and it consiats in the lmproved means
of supporting the boller and Its engine upon wheels, and strengthening and
ng the same Iu its attachment,

IMPROVED CAR WHEEL CHILL,

Willlam Wilmington, Toledo, O.—The object of this Invention s to cast
o wheel with such an arrsogement of the chilled portion of the tread as
would give the groatest wearing qualities, and at the same time preserve

| smeh form and amount of unehilled surface o the tread as will entirely, or

(0 n nocessary oxtent, relleve the tension which Is the resalt of cost.
ing wheels with the entire face of the wheel chilled to s uniform depth.
The improvement conalsta in constructing the chill with an Inner recess st
the oater edge of the portion forming the tread, and with a number of
transverss grooves, running from sald recoss across the Inner face of the
chill, both of which grooves and recess are to be filled with sand or non-
chilling material to confonn to the face of the chill prepartory to castl

| to the natare of the ground, Is thus produced in effective and reliable man-
ner. The brake is also automatically released whenever the wagon has to
be moved backward.

IMPROVED CRACKER MACHINE.

John Rannie and Alexander Rannie, Palmyra, N. J.—This machine s
designed especially for use in the manufacture of what are known in the
tradeas “ soft "* goosd, such as ginger snaps, lemon snaps, bon-bons, fancy
dessert biscuits, ete. It may, however, be used with advantage for the
manafacture of any kind of crackers. The construction Is ruch as to pre-
immmmmwm:mm«mwumm
| exact thickness of dough that i= passing from the feed rollers to the cut-
ters, to stamp the dough with various devices before it p to the cutters,
to enable the scraps to be readily sepamted, and to prevent the cakes of
dough from turning over as they pass from the feed apron to the pans
upon the delivery apron.

NEW MISCELLANEOUS INVENTIONS,

IMPROVED TUNING PIPE.

William G. Cook, Jersey City, N. J., assignor to himself and D. M.
| Read, New York city.—The object of this invention is to furnish an Im-
'pmduedhmuwhk_hmnbe so constructed that it may be ad-
| Justed to sound any note of the scale, and which may be used as a tuning
1p!palndunmymubdinmnmm!. The invention consists In the com-
bination of the slotted aliding bar, having an index plate formed upon its
| outer end, the lever, and the pivoted fulcrum bar, with the slotted frame,
the reed, and the case.

IMPROVED OIL STOVE.

Jacob M. Chamberlain, Albany, N. Y.—This stove, for bumning kerosene
and other ofls, Ixts in the 12 ot of an ofl reservoir, provided
with & space for water upon its upper surface, and an oven, and flues and
dampers for controlling the direction of the smoke and utilizing the heat.
| It also consists In a vessel of peculiar construction for heating or cooking
purposes.

IMFROVED BEVEL.

Albert Devoe, Oneonta, N. Y.—This Is an improved extension brace rule,
by which the bovels at both ends of a brace, and the mortises for a brace,
may be readily lald ont atany angle of the same, the brace rule being also
conveniently nsed as a mitering and try square. It is composed of aliding
and slotted main pleces, that are connected by a guide and clamp screw,
and provided with gmduated end rules, which are adjosted on the maln
pieces by additional clamp screws,

IMPROVED BALE TIE.

John L, Sheppand, Charleston, 8, ¢,—The buckle Is approximately hook
shnped, and pivoted to tho baud, The free end of the hand is looped
around the bent freo arm of the buckle. In effecting the lock, the buckle
| Is tumed on ity pivod, so that the loop of the band will slide under the bent
| end of the buckle arm. The tie I stmple, strong, easily manipalsted, and
cheap,

IMPROVED UMBRELLA.

Emenson Folsom, Toledo, O.—This improved folding or telescoplng um.
brella or parasol may be readily arranged into small and compact shape
for being convenlently carried, packed, or stored, or dmwn out for use s
ne brella or parasol, the mechanism being of slmple, yot strong
and darable, construction; and it has a telescoping stick and ribs (hat sre
locked by spring catches when dmwn out for use, o conuection with ihe
| runner and tip holder,

IMPROVED TYPE WRITER.

William H. Suider, Angus, Ontario, Canada, assignor 0 himself and
IJonuT.Bn-h.dmno place.—The object of this Invention Is 1o s Im-
prove the koy levers for type writers that either a considerable reduction
In the number of keys may be made, or the application of the keyw be en-
hr:n!to-wn-!dcublucxteu,mlhnlhowoﬂhuyp'ﬂmwh
Increased and the working of the same facilitated. The Invention conslsts
of a compound key lover, obtained by attaching a steel spring, with & type
at the movable end, 1o the rear end of the same, and wmnging ooe or
more letters on the key itself, so that by depressing the key either the lot-
ter of the spring or the combination of spring and key letters be formed,

DNPROVED PAPER BOX.,

Richard H. Poster, Gloversville, N. Y.—This invention relates to packing
boxes for that class of gauntlets that are provided with stiff wrists; und it

the wheel,
IMPROVED WROUGHT IRON BRIDORE

William 11 Miller, Carwenerille, Pa.—This consists of a traes made of
slx-slded frames of iron placed upright In » lne and clamped together,
The top and bottom chonds are provided and the structum Is stayed with
plates and brcos [n w manner ealoalated to make a light and strong bridge,
capabio of sustalning great welght, and belng very stiff agalost latoral vibrs.
ton,

IMPROVED STUMPF PULLER

Joseph Richter, Jordan, Mino —This invention consists in the comblng-
thon of & shaft, ratchel wheels, two pairs of pawls, connecting rods, chalns,
and holding pawls with each other and with the frame; in the combination

conulsts of n wq box provided with interual comer pleces or blocks, and
with a central elvvated table at the bottom of the box, and & removable
plece tha. is meeelved by notchos In the Inmer comers of the hlocks, the
object belug 1o provide & box In which pauntiets may be packed without
tnjuring the stiff portion of the wrist, The box and the comer pleces may
be made from pastoboand, wood, or oiher sultable material, The advantage
clalmed for the In fon fs that ga ntlets having »tilf wrists may be
packod In boxes of this deseription whihout njury to thelr form,

:

IMPROVED FEED BAG FOR HORSES
| George C. Booth, New York city, asslgnar to W mself and Robert Gidwon,
of same place.—Tho mouth of this feed bag bs sttached to & band ot hoop
of wood or fron, (o which s binged & cover for closiug the bag, and which,
when the bag fs in use, acts as & stay or beace for holding the bag In the

of the conls or chalne and the hooks with the pawls, the ¢ ing rods,
and the levers,  When the rear onds or handles of the levers are ralsed, the
welght of the roar pawls will bold both pawls tn gear with the mtchet
whoel, and whon the rear ends or handles of the ssld levers are Jowersd
the welght of the rear pawls will hold both pawls tn gosr with the ratchot
wheels, By operating the kovers, the shaft will be turned, winding up the
chain, and deawing the stump. The shaft Is held from being tumed back
by the reslstance of the stamp whoo the levers are belng ralsed to make
another stroke by the pawls, which ongage with the teeth of the mstehet

| Wheels, and are plvoted 10 sod allde upon & rod, sttached (o the rear posts

oty i belng hooked into the hame or breast straps of the har
Tess, Mhnmmtdmhmmmmh..ty
which it is prevented from swioging, and is held stoadily. 1t bs claimed
muumumummwmwum-
impediment in (he way of breathing: it can be readily sttached sod de-
tached; and It folds compactly with or without the foed contalned, The
annoy ance Lo the horwe of inhaling the dust of the feed in entirely ohvinted
uulwchudhnllcmlolmwmdmhq.clﬂuft*d-*.

1o the horse's head, avoiding the waating of foed by the movement of Wic
head,
i
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Scientific

J. O'K. should read our directions for kal-
somining on p. 183, vol. 34—, P H. and ¥, AL 8. will
find some excollont directions for polishing wood ou p. |
315, vol, M. For French polish, see p. 11, vol. &2.—A.
| B. R will find a description of a calotic engloe on p. 66,
[ vol. 8L For cutting glass bottles, soe p, 30, vol. 0. —E.
J. and W, P. H. will find something on eleanlug wool on |
P 134, vol 85—R. R, will find directions for depositing |
sllver on motals on p, 299, vol. 31.—J. C. should read
Auchineloss on * Link and Valve Motions,” (o be ob-
tatted of . Van Nostrand, 23 Murray stroot, New York
clty, 1, B. will flnd dircotions for malking printer's
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Business and Personal,
The Oharpe for Insertion wader this Aeod s One Dollar

allne for cach imsertion. I the Notioe excenis four
lines, One Dollar and a ZTalf por line will b oharged.

Machine Diamonds., J. Dickinson, 64 Nassaa St., N, Y,

Try the Improved Bmery Wheel, made by L.V, E. W,
0. Pa.

Wao want agonts and travolers in ovory part of the U,
8. L. V. Bmery Whool Co,, Wolssport, Pa.

Wantod By a man of fifteen years' cxparience In the
manufacture of Woodworth planers and other wood.
working machinory, a situation as foreman or draughts.
man. Address L, Marcollus, Worcoster, Mass,

a bronse dip onp. &, vol. 86, For a-varnlsh for bronzed
work, seo p, 65, vol, 58, —N. will n“ﬁ nl\l;vc;l,mln; fo:lr:tk‘;
on p, 841, vol, 97— « VoD will fin
For cost of Gas Works andl Gas Making, sddross J, ?pf‘;‘l"m'jm‘ Asolioss i preskrviig sintors] flow.
D. Pation, Hickaville, Oblo. | ers.—. L. 8. 1 tformed that the garden box I the well
A stuall sum will buy a good Patent on Return Steats |\ oo trg from which boxwood Is obtalned, —L. G.
Traps and Boller Feodurs fust granted, Addoss B. Fox, | o) gt tho definition of o horso power on p, 83, vol. 39,
$Jamon B Brookiym, N X, —W. B. B will ind directions for making a oalcium
Safoty Linen Howe for factorics and public balldings, " yon on p 010, vol. 80.—A. F. B, will find something on
reduosd prices. Greone, Tweod & Co,, 18 Park Mace, N. Y. | bronzing door knobs on. p. 083, vol. 81.—I1. H. should
Manufactarers of Small Steam Yacht Machinery, send | yonrontico himself in a good machine shop,—J. 8. M.
ciroalars to C. E. Dayton, Meriden, Conn, will find something on decalcomanto on p, 476, vol, 34.—
An 0 estabiliabod manufsctaring firm think of mov- | 8,3, T. will find directions for making improssion paper
ing thotr works West. Oities and towns willing to offer in~ | oy p, 333, vol, 81.—E. N. T.'s idea of light s the correct
ducements, sddress Post Office Box &9, New York oty | gne. Seo p, 808, vol. 30.~J., ¥, F. will find a recipe for
National Stesm Pamp—Simple, durable, economical, ' s writing fluld on p. 108, vol. 25.—W. A, M, will find a
Roduoed price. National Iron Works, N. Brunswick, N.J. | recipe for a rosewood staln on p, 154, vol. 30.—J. H. W.
Power & Foot Presses, Ferracute Oo., Bridgeton, N. J. | will find an mklconrvﬂldn:luky:ocb and plE(;;
Saperios Leather, cheap. P 152, vol, 1, ScrESTIF AMERICAN SUPPLENENT. .
mrxmmo:un::'w m»nmk? o | will find directions for making malleablo cast lron onp.
C. W. Arny, 148 North 34 St., Philadolphis, Pa. | 138, vol. 8,—T. W. P, will find Instructions for chasing
P. C. Beach & Co., makers of the Tom Thumb Tele- a double thread off 1 fnch pitch on p. 21, vol. 31.—J. C.
£raph and other eleetrical machines have remored to 53 G- €an fasten bvory to wood with glue.—8, R. S, will
Water St., N. Y. find a recipe for copal varnish on p. 298, vol. 26. Fine
Presses Toole | gun stocks are French polished; seo p. 11, vol. 32.—0,
";m‘w-d mm'?n" ;‘:Mn:;: | W. M. will find directions for silver plating without a
P battery on p. 299, vol. 31. For nickel plating, see p. 156,
I Pipe, Wrought Iron. Sendfor ) o 7 W will ind directions for transforming ci-
prices. Balley, Purrell & Co., Pittsbargh, Pa. x
'dnlnlovlnepron p. 106, vol. 82 —C. H.B. can silver
Hydsanlic Prosses snd Jacks, new aod sccond band. | 1y ve braes withont a battery by following the directions

Lathes and Machinery for Polishing and Bufling metals. |
Bl €0 Grand St X. Y. 'mp.ﬂ.tol.al. Fora gilding process, see p. 116, vol.

~P, J. will ind directions for bronzing on brass on
Solid Emery Valcsnite Wheels—The Solid Original .:.sl.m{n—nn.n.wmmmmmm
Emery Wheel —other kinds Imitations and Inferior, | —B. E.C.A.J.W.C.F
m—ou-uumamunw.umm""*m‘“p'“‘“"” L w W.C. R,
Standard Belting, Packing, and Hose. Buy that only. RB.SJ.FPH,C A KRT W, FFW.H, and
The best Is tho cheapest. New York Belting and Pack- | 00¢r=, who ask us to recommend books on indnstrial
ing Company, ¥ and 38 Pack Row, New York. and scientific subjects, m:’ldmlhboohenm
Steel Castings from one Ib. 20 five thousand Tbe, In. | Who advertise in our columns, all of whom are trust-
valushle for strength and durabiity. Circalars free. | WOTiDY firms for catalogues.

Pittabargh Steel Casting Oo., Pittsburgh, Pa. (1) M. 8. T. says: We have a pump with 2
_::""“ﬂ"‘:?&‘f‘s““"?’;'- See advertise | 110,06 bore, 12 Inches stroke. She has a 2 inch suction
Por Sclid W P00 X pipe discharging jato a 4 inch discharge pipe and raises

rough Beams, ofc., sce sdvertise- | the water 00 feet before it cmptios. Are there not 2
ment. Address Unlon lron Mills, Pittsburgh, Pa., f0r | inches more weight or 2 fnches more water working in
BEchoxreot, e, her valves than she ought tohave? A. No,

More than Ten Thousand Crank Shafts made by The large pipe is an advantage, as it diminishes the ro-
Chastor Stecl Castings Co., now running; 8 years' con- mtanced::apt: friction.

stant uso prove them stronger and wwore durable than
wrought iron. See advertisement, page 141 (2) L. C. F. says: Is there a varnishk, and
Skinner Portable Engine Improved, 2 1.2 to 10 |, p, | What Is it, by which a bright copper kitchen boller can
be kept bright? A. Use u solution of light-colored gum

Skinner & Wood, Erfe, Pa.
Split-Pulleys and Split-Collars of same price, strength anime and Venice turpentine In aplirits of turpentine.
(3) A. M. C. asks: What preparation will

and appearance as Whole-Pulleys and Whole-Collars.
Ya-t!a-.?rhi. st., bolow 147 North Second st., take out the yellow stalns in linen, cansed by water run.
Friladaipida, ning down a smoko stack whoronoft coal Is burned? A,

Rab well with a cloth molstenod with oxalic acld and a
little dilate hydrochlorie acid, and rinse thoroughly In
cold water.

4) T. J. nsks: How can I proportion sili-
cate of aluminag and sllicate of potash to paint on
brick or stone? How can T put a polish on them? A,
Boil for one bour 1 part of water glass (sllicato of soda
or potasss) in 6 or 7 parts of water, decant the liquid and
mix it thoroughly with 2 parta of kaolin, The coating
of this substance doos not require polishing.

(B) W. H. T, says: Having scen soveral in-

Yacht and Stationary Bngines, 2 to 20 H, P, Theo best
forthe price. N. W. Twiss, New Haven, Conn.

The largest and most successful manufs. nse Blake's
Belt Studs. Groene, Tweed & Co., 19 Park Place, N. Y,

Belentific American, 11 vols. of old, 35 volw. new serles,
will sell cheap, Address 611 Greon st., Philadelphis, Pa.

Awarded Medal and Diploma by Centennial Commission,
Address Amerioan Twist Drill Co., Woonsocket, R. 1.
Patent Scroll and Band Hawe, best and cheapest In
Gse. Cordessan, Bgan & Co., Cinctnnatl, Ohto,
To Clean Boller Tubes—Use National Steel Tabe

American.

® J. L. asks: In the Gramme electric
machine, what should be the diameter of the Iron of
which the ring, 53¢ inches In dinmeter, s mado? A,
About % Inch.

(10) J. 8. M. asks: How will a journul box
for a lathe, of Babbitt metal instead of brass, work? A,
1t would not work go well asa brass box, but would an-

] Wt.ut fs the bost substance for grinding glass for
lonsest A. Soo p. 359, vol. 3L

(11) T. T, R, says: T wish to know if mal-

rollors on p. 258, vol, 81.—M. E. G, will find a reeipe for | leable cast fron will answer for electro-magnots whon It

1s desired to excite and destroy the magnetic force very
| rapldly. A, Wrought {ron is proferable, but cast iron
| can be mwadeo to answor vory woll In small magnots,

(12) A, D.C. & Co. say: Wo wish to encase
womo hams In cloth, Please inform us how to paint the
loloth, A. Many cover the hama with clean white cot-

ton cloth, and use no paint; but the cloth Ix oftener
conted with s lime whitewash, sometimes colored with
| 8 little turmeric. In largo packing establishments, tho
| cloth is simply passod through crude pyroligneous acid
(wood vinegar), and the ham sewed In beforo the cloth
{s quite dry,

(18) W. B. E. says: 1. I desire to make an

Centennial, Can I use alcohol for the flamo? If so,
what size and shape must tho flame be! AL Tho so-
called oxycaleiom lamp cannot be made to yleld as bril-
liant a light as the oxyhydrogen under any conditions.
‘ In the oxyealcinm lamp, the wick may be contained In
a round or flat tube placed close to the lime, and the jet
of oxyzen is made to pass through the flame in the same
manner as with an ordinary blowpipe, 2. What must
be the diameter of the outiet of the oxygen pipe? A
| The orifice of the oxygen jet is about % to ¢, of an inch
| diameter, 8. Of what kind and how large must the re-
| flector be? A. Use a hemispherical reflector of silver
| plated copper, aboat 18 Inches in diameter,

(14 N. A. W. says: I read as follows :
“ The reason that salted meats cause scurvy is that the
| salt abstracts the potash; and if potash is sprinkled on
the food as one sprinkles sailt, the difficulty is averted ™
Does chemistry substantiste this? A, As to the true
| canse of the malady, the opinions of authoritics seem to
| differ widely. It has not been demonstrated that salt
| meat is the immediate canse of scurvy, nor that scurvy
is even attributable to the disproposti quantity of
soda over potash salts in such meat, There are commu.
nities that subsist almost lusively on salt meat, and
yet are free from scarvy, Itis clalmed by some author-
ftics that the disease isdue to the absence of fresh vego-
tables. This, in the main, woald seem to be the truc so-
lution; but it is well known that in North Wales there
are communities where epidemics of scurvy are not
rare, the people living altogether on vegetable diet,
The later writers on this subject assume that the disor-
der is due to the joint action of exposure and to general
want of nutritions food In greater variety. Lime juice
has been heretofore consldered a specific for this discase;
but the reports of the late polar expedition do not sub-
ntantiate this assertion,

(15) J. W. W. says: 1. T have tried with-
out sucoess to make lquid indigo blue (sulphate of in-
digo). 1t looks all right when it Is first made; but soon
tho Indigo precipitates, leaving tho liquid as clear as
spring water. Can yon give mo o recipe for the above
which will hold its color? A. Yon should have stated
how you prepared the sulphindigotic acid. Heat the in-
digo in a sultable glass vessel with a quantity of strong-
oat ofl of vitrlol foran hour or so, Then allow to cool,
and dlssolvo In hot water and nontralize the excess of
sulphuric acld with carbonate of ammonium. The in-
digo should be added to the acid in excess before heat-
ing, The stronger the ncid employed, the lower is the
temperaturo roquired for the ronction, Fuming (Nord-
bausen) sulphuric acid will accomplish the resnlt with-
out the npplication of heat. 2. Are the various aniline

quiries as to what would keep petrolonm or k l
from y ting leather, ote., perhaps the following
may be worth publishing: Mix glyeerin and common
glue, and apply tothe leathor by soaking or otherwise
before the petroleam, ete,, has been In contact with the
i3/ . leather, Boforo adding tho glycerin, propare the gluo as
. Ny ususl with carpontors, and add glycerin as Noxibility,
It has been our custom for thirty yoars past to devots | etc., may demand,

& considersble space (o (he snswering of questions by [ (g) F. F. says: It is clear that the effects of

:m"‘ " w";::h'::" "b':'m';';’“’d tHat | 14 on fron are not generally undoratood; otherwise, no
pas Sunmwlww ik Sva bece m"" i 'M"m"'“'u" one would bulld bridges outof solld metal, 1 have no

besdquarters, rybody sends, WA | ticed that, In winter, when 1 dropped & hieavy wofid
wrench, It would break (n two like glass; but a wrench
mado of plpe would never break, no matter how cold it
might be, If biddges woere made of plpos, and had, for
oxtra socurity, a wirerope on the bottom to stay thom,
they would be light, olastic, and durable, and muchi
cheaper than the prosent ones,

(M RO, W, maka: Why does the wheel of

ORI 8 gyroscope while In mpld motion reslst a foree which

d by & professional engl of disth
» d tends to move [ts conter In any direction other than |
ability and extonsive na
od yractical experience.  Inquiries | yeraiens line, except when moved In the plane of Its re-

Cleaner, tempored and strong. Chalmers Spence Co..N. Y,

I8 the number of our correspondenty, so wide the rango
of thelr inquiries, #o destrous sre wo to meet thelr wants
snd supply correct information, that we are obliged to
employ the coustant assistance of a considersblo staff of
experienced writers, who hiave the requisite knowledge
Or access 10 Uhe latest and best sources of information,
For exaemple, quostions relating (o stesm engines, bol).
erw, boate, locomotives, rllways, ete,, are oonsidered and

dyos pol In such quantitics as are necessary to
color liquors, such as peppermint, ote.? A. These dyes
are not all polsonous.

(16) W, C. T. asks: 1. I want a metal that
Teould molt In an iron ladle, that will be a lttle harder
than powter, I took some thin sheot brass, load, and
in, and put them togother In the ladle. They all melted,
but when they got mixed, thealloy began to burn with a
blue flame and burnt away, leaving a white powder.
Pleaso oxplaln. A, Both tin and lead when exposed
whilo at a Wigh tomporaturo In contact with the afr rap-
fdly oxidize; and if the conditions last long enough, the
whols of both metals will become converted Into oxides,
When load s oxidized or buroed in this way It always
colors the flamo blue: this is a characteristic reaction of
the metal, Copper under tho samo conditions tinges
the flame a lvely greon, You should not expose your
alloy at »o high s temperature. Cover the surface of the
molten motal with some sal ammoniac, 2. What s the
best parting sand for small pattorns? A, Use the bost
plumbago (graphite),

(17 J. D, Jr., asks: Is there any metal or

mm:’mwm‘:;m :‘h"" OSE | volation? Can you tell where an explanation may bo
A Fi gAY ”b"‘.“"" oA . “Zm found? A, The theory of the gyroscopo hns been ad-
.‘m‘, o ou'; Shod it uvl "Pﬁ: | mirably (llustrated by analyals; but though many popa- I
wnced profeson of ehemistry; and 50 on ey g | Jar articlos bave been written to explain it, we have seen |
the varioos departments, Tr this way wo are soabled || few that give the reader moch fdea of the matter, |
10 Anwer the thsmatds of quostions and farnish the : One of the most recant, howover (In - the second volame |

el s g a of Johnson's ¢ Oyelopedia ™), In #0 slmplo and com-
largo ":":m':: ::‘: m:':: [ pleto ae 10 Jonve Hittle to bo destred. Wo could not |
._M purh-t:m 20 Tomm Al parts of the world—rem. wnally ghve s synopats of the explanation In these col
ders it ten 4o fow o (0 pbliah 'nm-nlnm s | umne, and refer you to the work above quoted, where
mm:‘.‘b‘w thet e thinks '"V-‘ ikely f0 b of wo think you will find stiafactory fnmrmlllfm Inre |
® tha o s ey iedadd fard to your querien. See also P 91, vol, 81,
cax, These, with (he replios, are printed; the pemaln.
der go Ints the waste Dasket, Many of the rejected
Questions are of & primitive or personal nature, whinh
Mﬂ}nm by moall; n faet, bundrds of oor-
P donire a oy "'Nﬂyh]wl,h\uvmfnw
of thes are thoughtfal enongh W nclose %0 moeh as #
postage stamp. We conld o many easen send & brief
roply by mall If the writer were 10 intloss & wmall foe, &
dollar or moee, sccording to the nater or lportance of
e case. When we cannt furpish the Information, the
musey bs promptly retsroed W e sender.

®) H. R G, asks: A few days ngo, o man
Arew & Derriuger platol of Xo, 44 caliber and shot nn.
other, They were, at the time of the shooting, about |
one foor spart, The pistol ball only penetrated the
man's heavy avercest, and foll ta the ground, having
only severaly bralaed the man, Do & pletol ball gain
In velocity and fores within & certatn distance from the
tmnezie of (he plstol, and then begin to lose its mation,
oF does It Bagin 10 lose s mative power the veory In-
| SNt U lewves the maxade? AL It loses power from (he
| Inetant )t leaver the muzzle,

bination of motals that will expand In cooling, that
can be made as hard, say, as Babbitt metal? A, Yow,
The alloys of blemuth and sotbimony with Jead and tn
expand to some extent at the moment of solidifeation.
Thisls owing to the crystalline armngement of the mojes
cnles thal takes place (n these metals under such condle

| tona,  Within cortaln limits, all (ho motals expand by

Incroment of hiwat, and contenol by loss of heat. Try
the following: Antimony 1 part, hlsmuth @ parts, lead 1
part, tn 4 parts,

(18) T B 8, says: 1. Please tell mo how
o Hmit the deponit of copper In eloctrol, fropres.
Mous of weals, ote.t  After the face of the seal Is well
covered, the metal beging to plle up on the edges In
hard round masses, A, Vamish sach parts of the casta
wn mre 0ot 1o bo depositad on, and tse moderite battery
power, 2. I there any slmple mannal | can buy giviag
Information on sach points? A. Bpeague's ** Blsctrieity;
:u Theory, Soaroes, and Applications.™ s one of the
ent,

(9 J. A asks: How can I coment rubbor

to earthenware? A Melt together oqual parts of s
| phalt and gutta percha, sod stir well togetier, 1t bs used

oxycalelom lght, as powerful as that nsed at the lato |

[MARrcH 3, 1877.

hot, The cement, when sel, Is very strong, Is water-
proof, and reslsts the actlon of corrosive flulds,

(20) D. 8. asks: How can I keep the worm

| out of hickory timber? A. Sprinkle or (bettor) wash the

wood with pyroligneous acid (crude wood vinegar) com.

talning creosote, This will destroy the inseets, snd pre-

sorve tho wood, in a great measure, from decay In damp
alr,

(21) B, B. T. asks: Are there any animal-

: cules In ordinary spring and well water? A, Most

wpring and well waters contain some form of anlmal

‘ lifo, but not all, It Is difficult, however, to find asumplo

of water that s wholly destitute of life or the undevel-
oped gorma,

(22) 8, 1, 8. asks: Is there any substance,
not poisonons, that can be put into a thick gum arable
pasto to koep It from shrinking in size, and yot not get
barder than India rubber, still to get sufficiently dry in
one day to handle and cut the next, the gum belng cast
Inmoulds? A, There is nothing that will accomplish
this,

How can [ got o solution of subnitrate of mercaryy
A. Pour 1 part of nitric acid of specific gravity 12 on 1
part of meroury, in o porcelain dish, and let the vessel
stand for &4 hours in n cool place; separate the crystals
formed from the excess of mercury and mother-liquor,
and dissolve them in water mixed with one-sixteenth
part of nitrie acld, by trituration, In a mortar, Filter
the solution and keep the fiitrato fn & bottle with metal-
le mercury covering the bottom of the same.

! Will an ink from bichromate of potash attack steel
| pens? A. Not to any extent.

(28) J. 8. asks: Is there any method or pro-
coss for casting India rubber withoat using a vulcanizer,
#0 that when taken from the moulds the rubber will be
hard buat clastic, and appear white? A. No.

(24) C. A. H. asks: What ingredients be-
sides cast iron cuttings do you use in making miniature
l-‘ ? A. Guupowder, ch al (in powder), mi-
trato of potash, sulphide of antimony, sulphur, and
sometimes nitrate of strontium, which gives a crimson
glow to the flame.

(25) B. M. 8. asks: Can asbestos be applied
on an ordinary blanket so as to make it fireproof, and
still leave the blanket pliable? A, Yes, but it might be
unpleassut to use 8 blanket o prepared as bed clothing.
It woald not be difficult to produce a blanket, the weft
or warp of which should consist of asbestos fiber. As-
bestos ground In oil and other vehicles is employed as &
fireproof varnish, or palnt.

(26) W. H. O. asks: With what preparation
can I harden an alloy of equal parts of tin and zine to
any degree of hardness without injuring its casting
qualities? A. This Is not foasible.

(27) W. H. R. says: I want to bore a hole
of & of an inch caliber; what sized drill, in 10ths, 33ds,
or 64ths must [ ask for to dothis with? A, Yoa cannot
got a drill of the size you want that will be measurable
in the denominations you name. The nearest you can
getwill be a Y inch, which will bo & inch too smuall.
Since, however, the hole is always larger than the drill,
it may answer,

(28) C. R. asks: Please inform me if an os-
cillating engine of the same proportions as a alide valve
engine, working at o similar pressure, will have as much
power? A. Everything else being equal, you,

R E. A. V. asks: How can 1 face cast iron
with cast steel? A. The steel is placed In the mould,
and the molton cast iron is let run through until it gots
the steam hot enough to weld, when the outflow of the
cast iran {s stopped, and the inflow is continued to fil
the monld.

(80) W. C. D. says: 1. I am fitting up a 5
Inch center foot latho without back gear, and Lwant the
mandril (which runs in boxes) to project ahout 1 ineh
outside the boxes on theleft hand end of head stock, o
mount small pulleys on to drive overhiead . By
‘what means can I keep the mandril up to its work with
the least friction? A. Make the end of the spindle flat,
and provide s flat-onded adjusting scrow, puiting a disk
of leather betwoen tho two.

(81) 8. A. H. says: 1. I frequently make
small brass castings to be nked hwb.mﬂ
unable to make the hrnes run froely, and tho castings are
fzod. Tmelt the brass in acraciblo in a stove, with bita-
minous coal, Bhould T put any flux on themetal? A.Your
diffculty probably arises from not letting the alr out of
the mould., Add the zinc after tho other mefals are
meltod, and use broken glass as & flux. 2. Brass artl

haven good finish which s not ground and polished.




~walls 10 Inches thick, will coke dust or ordinary cinders

Scientific

100, Tin composition may be formulated ae follows:

1 © 8% | 0,430, A8, 0.

(40) O. A, M. nsks: 1. How can 1 harden
Canada baleam without Interforing with its color? A It |

AP | Is handened to somo extent by heatlng for a whort Umo.

H
i
i
i_
;
1
;

1 part peroxide of u

~ Wash the gas well as It comea over,
of this mixtare should give you about 25 gal-
as. 2. What s the bost way of making hy-
with Al is usually

Hi4
i3z
5g
ire

“prepared by theaction of dilated sulpburic scid (1 of

acid to 7 of water) on scrapa of zinc, This gas should

1 take to dissolve 1 oz, nitrate of silver? A. It will dis-

aqueons solution of cafleine is added fn excess to aqueous
cipitates solutions of cafleine.

(41) S. K. asks: What is the proportion of
a saturated solution of bromideof potassium? A.'n;
depends altogether upon the temperature at which
solution was saturated. The solubility of the salt in-
creases as {he menstrunm is warmed. Bromide of po-
tasslom is soluble in 15 parts of water (by weight) at
22* Fah., in 1'55 parts ot @0, and in 048 parts of water,
at 212* (boiling point).

(42) W. F. K asks: 1. Is there to your
knowlodge any sosp made entirely of vegetables? A.
There Is no soap of this kind, 2. What is put into soap
0 harden it A. After the saponification is finiched, the
soap is coagulated by the addition of common =alt. The
precipitated soap is then pressed, cat into form, and

(48) E. N. W, —Saffranine (Cs, Hao N)) is
propared commerelally by treating crude aniline ofl with
nitrons scld gas, and then with amenie acid or bichro-
mato of potash,

(44) P., C., & Co., nsk: In packing ice in

be equivalent to sawdust? A. If the coke dust Is as
porous as charcoal duat, It may answer the purpose, In
the absence of sawdust, carpenters’ shavings are some-
times used,

(45) J. M. asks: 1. How long will it take
b and maplo to season well? A, About £ years, 2.
Would it be better to season them In sheds or in the open
alr? A, Lot them bo covered at top. 8. Why I« spruce
used In preference to other soft woods for pianoforto
sounding boarda? A, We presumo, if so used, it Is be-
canse It In & tough wood, less lkcely to split than most
woods, 4. Which s the next best wood to sprace for
sounding boards? A. Perhaps white wood or pine. 6, |
How long will spruce take to season well, If cut % inch |
thick? A. Bix months or so, not to dry, but to season, |
6, Which is the strongor, brass or cast Iron? Caut iron |

for your purpose, probably,

(40) E. A. B, says: 1 notice that A. C, L.
makes inguiries in regard to laying a pipe. If he were
10 uso an earthen pipe of considerable larger diameter
than the lead pipe, enclosing and retaining the lead pipe
in the conter of the earthen one by moeans of splders |
pliced at sultablo distances, thus canaing an air gpaco to
enelrelo the Jead pipe, would not this form a better
protection than if sawdust alono were used? A, Tho |
muggo tion lx s good one for the purpose Indicated, pro-
vided the air spaco Is hermotically sealed at the outlets, |
But it will not compensate for want of depth when the
plpo 1e 1ald fn the ground.

(A7) R M., unks: What shall T do, or cause

16 ba done, to stop the serfous leaking of five tin roofs, |

on propertios ervetod laat yoar? The tinman used the

2. How can Cannda balsam be rendored eolorless? A, Tt
may bo bleaohed by exposure to sunlight. 8. Is thero
any other transparent subataneo that can bo workod inas
soft a condition, or as caslly, and afterwards hardened
‘without Joslng its transparency? A, There are soversl
other gums and balsams (compounds of certaln resing |
with various essontial ofly) that may be sabstituted for
the Canada balsam—such an balsam copaiba, balsam
toln, gum benzoin, and Venloo turpentine, alwo good
collodfon. Cannda balsam, however, gonerally gives the
best satisfaction.

(50) F. B. says: I want to keep n hot bar
wich as thoy havo in restaurants, I do not want to use
g, and T eannot pat In o stove beeanse I have not got
n chimnoy. How ean I do It? A, There are small
stoves in the market srranged to burn kerosene ofl. If
you could provide suitable means of ventilation in your
rooms ono of these might answer the requirements,

1) E. W, M. asks: How can o suitable
white paint for paper water palls be made? A, Zine
white (oxide of zinc) in oll lsthe Jeast objectionable
paint practically availablo for this parpose that we
know of.,

(32) D. says: T copied from a back number
of your papor & recipo for an acld blister for curing
sprains, ringbones, otc., In horses, 1 used It according
to directions for curb, and bolleve It has cared it, but 1
cannot get the sore to heal or the halr to grow over the
place. The recipe is as follows: Take oll seneea 14 ozs,,
oll rosemary 5 oazs,, oil lavender 3 oz, ofl turpentine 9
ozs,, and pyroligneoos acid 4 oz, Mix well together
and place in an earthen vessel, then add and stir in grad.
ually sulphuric acid 1 plot until effervesconce conses.
Shave off the hair and apply once a day to the affected
part. Keep the part perfoctly dry for two weeks, and
rest the animal for s month, A, Wash the sore night
and moming with pure water contalning a litte salicylic
acld, and cover with. a clean cotton cloth, botween the
folds of which a little of the dry scid has been rubbed.
Thie will purify the sore and protect it from the attacks
of insects. If this fails, it will be necessary to treat the
animal constitutionally,

(53) B. K. D. asks: If a steampipe 100 feet
long isconnected to a boller with an ondinary valve at
20 feet from the end, which s securely plogged. will
there be as much pressure at the further end of the pipe
as there is between the boller and valve, allowing the
valve to be only one fourth open? A. Yes,

(54) F. B. asks: What size of engine is re-
quired to drive a skiff 18 feot Jong by 4 feot broad, and
what size of screw s required? [ want to keep her at
as light a dranght as possible, and get a speed of from 10
to 15 miles per hour. A. You will be obliged to devise
special machinery for any such speed as you speak of,
and you must determine the necessary data by experi-
ment,

(56) J. B. W. asks: What size of wheel
should be used for s boat 100 feet long and of 20 feet
boam, drawing 10 feet of water? 1 have s non-condens-
Ing engino, 2 inches in diameter of cylinder and 30
Inches stroko? A. Yon can uso a propeller of from 91§
to 10 feet diameter, and of 15 to 18 feet pitch.,

(56) W. M. K. asks: At what angle to the
line of direction should & plate, In passing through wa-
tor, bo placed, to secure the greatest pressure aldeways,
with tho loast resistance to it forward motion? A. As
wo understand your question, the angle does not make
any difference In the pressure on the sides, Possibly,
however, we do not get your idea,

What difficulties or objections are there to using nitro-
glycerin as a motor by exploding it in a cylinder? A.
The principal objection s that it would generally be
necessary to provide a new oylinder after each explo-
#lon.

1s there any chemical compound, safe to use, which |
will pose slowly, prodocing Iderable heat? A.:
We think that yoo will find that wood and coal are the |
best compounds,

(57) A. R. says: I wish to discharge under |
86 foet head 100,000 gallons of water per minute through
a clrcular lron pipe, placed at an angle of 45* to the hori-
zon. What should be the diameters of the upper and

| lower ends of the pipe? A, We are not sure that we

get the idea, If you will send n sketel, showing tho ar-
rangement, wo will endeavor to answer your question.

(58) R. V. J. says: 1 am running two boil-
ers, one at a time, for the purpose of heating n large
bullding, If I pumpwater to the fimt guage, In a few
minotes It will ran ap and 01 the glass and oll the gunges, |
Do yon know of any remedyy A. Probably tho rise of
the water Ix due to the construotion of the boller or the
manner in which the steam pipe I attachod; but we
cannot answer positively, from the data sent, {

(50) G, W, aska: With what velocity will |

beat to, bat, as Is ususl hore, the Joints are not soldored;
but the sliests sre ealsed at the edgon two Inches or wo |
and prossod together and then turned over slightly. The
rools are rather flat.  The scams run from the gutier o
the poak of house, The consequence s that when the
snow Is melting, the wator backs up into the seams and
flows Into the room boneath, dolng much damage. The
tinner says tho searms cansob boe soldered now they have |
boon palntad. A, To this elty the tin is slwoys soldored,
exeept upon steap roofs.  The conditions yon mention
try roofs very moch. Perhaps you can remedy it in a
messnre by tightening the seams, and glving them s coat |
of rubber palot,

8) €. B, J. meka: What will remove
phinples and black worm specks from the facet A, Tako
oo water it ozx,, sulphate of rino | dmehm; mix, Wet
e face with i, gently dry I, and touch It over with
ol ereain, which also gently dry off.

What In the ahemionl name for Parls groon, and what
are (s comatitnants? A, Parls groan (Bohwelnfurt greon)
1 the sosto amsonite of copper. 1o 100 parts It contalng:

alrentor o vacoum?® A, About 1,800 feet  socond, if
there Is no resistance from friction, ote,

(60) I, G, W. saya: 1. Is the most power-
fal battery the best for eleatro-plating? A. No, but dif-
feront solutions require different powers, 2. What sized
battery will It take to goldplnte a watch case? A, A
one gallon coll will anuwer, 8, WIIL 1t take more bat,
tery power to silverplatey A, Bottor use two of the
above named colls,

61).E. . W. says: 1. T am conatructing n
lno of telegraph Y4 of amile in length, and have three

| rolays, cach relay has & of o Ib. of No, 30 sllk coverod

wire, W they be sultable for that distance, and will
No, 15 galvanized wire answer for my maln Une? A,
Larger wiro, say No, 23, would be bettor adapted to so
short a clrenlt, No, 16 wire for the line will answer,

| Ueo two wires, 2 Will you please send me directions

for making n cheap battery for my maln lne with the
nhove thres Inatroments In elreuit, A, Placo a dink of
copper, to which a gutta pereha covorod wire (s soldered,

Oxile of copper %190; arsonloos seld 88°65; scotle acld | In the bottom of » Jar, and suspend a plece of aine with i

American.

a connecting wire In the upper part; after which fil the |
Jaraboat § full of water to which has been added abont
half o pound of sulphate of zine. When this ls dis-
solyed, drop n few crystals of blue vitriol on the copper
disk, Wive or six cells will bo required.

(09) G. L. P., Jr., says: 1. The ports in ol
wmnall brass eylinder are out of place, In it powsaible to |
hiave thom filled with briss, so that they may be out |
oot ngaln? A, Yes, by burningin, 2 Could plaster of
Paris bo used for coren in casting brass? A, Yes, but it
I# apt to canse air holes. 8. Would a common house
famace give heat enough to melt brss? A, You, 4
What Is the best brass alloy for small castings? A, ‘
Copper 10, tin b, zine £ parts. w

(08) J. T. F. asks: How can the surface of
o pano of glass bo softencd so as to recelve any Impres-
wlon, and then harden again? A. This Is not feasible,
oxcopt by s uniform softening of the whole plate In a
waltablo furnace,

(04) I, I, A, says: I wrote some time ngo
for directiony to el 1 and 1 ask the !nl-l
lowlng questions: 1. What are the proportions of nl- |
trate of silver and wood naphtha for the dip? A, Make
a saturmted solution, 2. How shall I treat with ammo-
nin? A, Dip the articles In aqua smmonin. 3, How doj
you vaporize merenry In order to expose the articlo? A,
By beating, but great care must be taken not to breatho |
the fumes.

(65) J. H. M. asks: Can you tell me how
many cells of & carbon battery (4 inch jars) are neces- |
sary for the production of the electric light? A, About |
40 or 10 cells, {

(68) J. N. asks: 1. Will the pressure in a
boiler altimately mise the water from the bottom, so
that the plates will get red hot, generate 3 gas, and cause
an explosion? A, If there is plenty of water, and the
boller Is reasonably well desigued, the water will not bo
driven from the plates. We know of no good evidence
in favor of the generation of the gas. 2. When I was
sccond engineer, we had a foree pump of which the
check valve spindie was too short. 1 told the first engl-
neor that it would not be safe, bat ** he knew his buasi. |
ness,  On going to start the engine, I found no water |
at the gages, 1 lifted the steam valve, let out the steam,
took an iron rod, wrapped a cloth round it, and found
only 6 loches of water in the boiler. The fire was
damped. [ brought some one to see it, who soon made
agreat change. If T had moved the fire first, T am
afrald I should have been moved pretty quickly. Please
give mo your opinion, A. When the water is low in a |
boiler, and yoa do not know where it i¢, the safest thing |

to do is to baul the fire if it can be done quickly, or If o

not, cover the fire over with ashes, and allow the boller
to cool somewhat, before raising the safety valve or ad-
mitting water. 3, I have been where several bollers
have been connected together, all being fed with one
pipe from the force pump. The fires of the middle boil-
ors were urged onti]l they were very hot, and (he side
fires slow. Then the middie boiler would empty Itself
into the side boilers. Can you explain? A. Boilers
should aiways be #0 connected that such action woald
be impossible. This precaution is only neglected by the
reckless or ignorant,

(67) L. B. says: Please tell me how I can
find ont how many Ibs. of steam passing through a £
inch foed pipe Into a 10 x 18 inch cylinder is equal to a
horse power? A, The steam per home power per honr
may vary from 20 to 100 Ibs,, according to the character
of the engine. The horse power I the product of the
effective pressure In Iba. per square inch, the area of
the piston in square inches, and the speed of the piston
in feet per minute, divided by 83,000,

(68) J. A. W, says: Will you explain why n
certain Joad located at a distance from a certaln power
should show more resistance when so attached than It

wonld when more closely located and attached, or, to be ]

more explicit : Why does a tmain of ears 80 made up
with empty cars in front of the loaded cars pull harder
than the same traln would with the loaded cars ahead of
the empty cars? 1 know this to bofact, A. If you ean
conveniontly send us the data on which you base your
opinjon, please do »o, together with such observations
as have been made In regand to the behavior of the traln,
oxpocially of the empty ears, when made np In the dift
foront ways mentioned, As you state your quostion, wo
have not sufMclent information to form a decidod
opinion,

(69) C. A. R. asks: How can 1 clean decrs'
antlers without seraping near the roots, where she horns
aro %o revght A, Try a little fine pumies powdor molst-
onod with strong silall.  Rob well and wash with wa-
ter, Oruse murlstic acld, free from Iron, s place of
the alkali,

(70) W. B, says: I have a conservatory
in which the plants droop and die from (I belleve) the
effects of carburottod hydrogen gas escaping from the
pipes in the stroot adjolning and ooxing through the soll
in the hoose. 1 have complained to the officlals In

charge of the publio gas supply, but they only seout the |
Can yon suggest any chemieal or |

fdea and do nothing.,
other applance wherehy the bad effects of the gas
might bo nentealleed? AL If this I, In reality, the
eause, the trouble may bo alleviated to some extent hy
sprinkling the floor with dey alaked Umeo and charcoal In
powder; but the only practicable and effectual way to

overcome the difflonlty will be to rectify the cause, o |

thoro Is nothing pmetically avallable that may be em-
ployod ne an abworbent or antidote for the gas,

(7T1) 8, A, O, nsks: Ploase tell me the di-
menslons for s poaltry house for 00 hens, and tho way
tobulld ity A, Make the bullding two stories In helght;
Incloss It with matehed boarding: wixo board it on the
Inalde of the studding, and A1 In the exterior framo with
sowidust, tansbark, or olay. If & part of the barn on the

south slde of the hay-mow can be partitioned off for the |

purpose, so much the better; or the poultry-honse may
beo erected agalnst the soath side of the barm as sn ox-
tonwlon thereto,
fient to second stary for self and fowls; lot the floor of
the first story be of the natural earth, and that of the
socond story of matehed plank, Tu the first story pro.
vide plenty of glass windows on the south, the cast, and

Provide an open staleway from the l

—

mt: and in the second story about one half
the number of similar windown; provide several of these

| windows to open for ventilation and protected with wiro

cloth. Under the stairs In first story place boxes, in
which quite young chickens may be brooded over night,
pecure from rts and other verming also, make cages in
the comors, in which hens Inclined to set at improper
timon may be placed and fod.  Noear these provide abox,
always filod with sand, lime, and axhes, for the fowls to
wallow In. In the second wtory, on the north e, make
baxos for the hens to lay in and set [n, with the entrance
for the hen on the rear side and the place to take the
ogg out {n front.  Plenty of gravel and pounded bones
should bo given them at all times, with an oceasional
moal of meat in winter.  Overhead tho roosts are to be
placed, of rough poles, 1 or & inches In diamoter, with
tho bark on, Thus provided, the hens will eontinae to
Jay, If furnished with meat occarlonally, all winter, A
place for doves or pigeons may be made in the roof of
the bullding, if desirable,

(72) 8. B, M. asks: If you think it possible
to re-tin fruit cans after they have been used and rusty,
will you tell me the best mode of re-tinning them? My
{den Is to first cleanse with acld, and then dip In molten
tin. A. Your method is & good one. Caover the tin bath
with a layer of molten wax to kecp the hot tin from
contact with the alr,

(78) J. . K. & Co. ask: Is there an im-
proved tool for troing np cromhesd wrists? A, We
know of nothing bat the clamp with serrated teeth,

(74) D. D. asks: How can I use a lamp in
amagic lantern 80 88 not to cover much of the reflcctor?
A. The reflector should be set so that the light reflceted
from it shall come to s focas In the flame of the lamp,
then It diverges with the Fght from the flame, and the
two enter the condenser under similar conditions. Or
you can have the body holding the oil on the outzide of
the lantern, and the of) carried to the burner through a
plpe.

(75) A. O. asks: How can I findthe magni-
fying power of & microscope? A. Plsce ander the mi-
croscope some definite measure; then look, with one
eye, in the microscope, and with the other Jook ata
rule placed the same distance away on the outside,
With a little practice, it will be scen how long the one
division In the microscope appeass to be on the rule
outside. Inthe same manner the apparent diameter of
the field may be determined; that is, If 1 division inside
covers 100 divisions oatside, then the power I 100, ete.

(76) W. E. N. says: What size of steam en-

Inches with bands | inch thick and 134§ Inch wide. The
heads are ) inch thick. A. You can make an engine
| 12 x 3 Inches, If the boller steams well,

| @) D. H. L asks: Would there be any
danger in eating water melons raised from the seed of &
melon which had been poisoned in the stem? A. No.

l (78 A lady writes to know what is the mat-
| ter with her greenhouse. The plants drop their leaves
| a8 so0n aa the heat is ma'sed inthehouse. The gandener
| attributes it to the paint on the pipes.  The rose hoase,
she thinks, was kept oo close during the summer, so
| that the red spiders b very But the
| greenhionse trouble {8 of another kind., A, See if the
| gas main (s not near the greenhouse: the effect of coal
gas In any form would bo as described, If the paint
used on the pipes has any gas tar In its composition, it
| In sure death to the plants, and shoald be all seraped off,
| Plants will sometimes be several years In recovering
from the effocts of it, The rose house shoald be left
open during the summer,

| MmxERrALS, RTC.—Specimens have been re-
ceived from the following correspondents, and
fexamined, with the result stated:

8. H.—The stones found In the coffeo are small quarts
| pebbles,—F, G, K.—You falled to number or otherwise
desigoate your specimens, One of them is trap rock,
| with bright specks of pyrites. The one full of holes is &
plece of quartz discolored by sesquioxide of iron. Be-
sldos theso, thero are & plece of slate, n sample of clay
contalning a considemble percentage of lron, and an
| Iran gaenot, T, 8.1t Is galena, sulphide of lead. It
containg, when pure, §6°6 per oont of lead, and 18°4 por
| cent of suiphur.  The specimon you send s much mixed
with earthy minerals and pyrites. It would require an

| analysls to determine the avallable quantity of lead.
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The Editor of the SBcrgxriro Avmmicax acknowledges,
with much pleasure, the recolpt of original papers and
contributions upon the following sabjects:

On a Human Clock, By J. P, B

On Spiritoallsm, By R, 8 H,, by T, B, and by B, C. ¥,

On the Moon's Rotatlon. By D. 8,

On Wronght Iron Bridges. By J. B. Q.

On Postage Stamps, By J. W. 8, and by I, W. B,
Also Inquiries and answers from the followings
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HINTS TO CORRESPONDENTS.
| Comespondents whose Inquiriea fall to appear should
repeat them,  If not then published, they may conclude
| that, for good reasons, the Editor declines them. The
adddeoss of the writer shonld always be given,
Inquiries rolating to patents, or 0 the patentabllity
{ of faventlons, asslguments, ote,, will ot be pubilished
| here, Al snch questions, when inltials only are glven,
are thrown (nto the waste basket, as it would il half of
| our paper fo peint them all; but wo genarally take plea-
| e In answarlng briotly by mall, if the weiter's addross
| s glvon,
Hundreds of inguiries analogons to the followlng are
| sent: * Who sells rotary naflcutting machines? Who
| makes (he best coal gas appamtus for hotels, lango
housos, oto.? Who sells steam blowors? Whowo b the
best marinor's compass?  Why do not makers of paprs
| maklng machinory advortise (n the Sovewrore Asen-
[ CANFY ALl such personal tnquirios ate printed, as will

i be abwerved, In the column of * Baslness snd Persoual,*
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Which In apecially set apart for that purpose, subject to
the charge mentioned at the head of that column. Al-
most any dosired fnformation can fn thix way be ex-

peditionsly obtalned.
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AL | Trendle, O. Tophine. .......... . . 1A
. Trimming, M. I'. Bray | vee wens T
. 2: atiaohment, harness, . W Rrodoax 1457
« Y ORETINr, ) JORKID, oo s oot cisrnrivrroenastenss 14T
: - Urnbralla ronner, I'. MOUOY. oooooriiririnrinnieses lM.fl‘n

NSN3 rvwasytosverserasesdns 415 | Umbrella ranner and tip cup, O, M. Smith

P p eup, O, mith.., ., 19,63
"".m"'_" W. & 0. T. Kendriox « IS | Valve, T BOMOIMANN. . ......oonrnirees 196,558
Aeain . 'jmp, -."i" . ”.- . ::.:7'.‘ “:-mr burner, M. L. Dallard......... 1M 50
Grain sdavator, £ L P ¥ ahilole top support, Maristt & Wright 1w £
Wm:.b ML a WAL | Vanoors, sompostiion, O, 1L Land. ... 1 0
“m"“ ._' A“""“"' Rider I | Wagom brske, . M. Baker AN
4 3 ‘llnuq - AN | Wagon beake lover, J 0. Marton. ...... ..... 1% 0
‘_' Srimmtag. 'dm"‘ I04T | Wagn losk, ¥, Takes A
'.-J m‘ . yiole o VA | Wagon, wide soring, J. Ladwith. . (L ¥
"lﬂ.‘ ~ Niage -~ oo VLA | Wardeohe hedatend, W, Sutelitfe 1 n
angmr M. = Weliann . TN | Washing machine, J Myers . U
umlu..ll.. '-l'.l oo BRSO | Washing machins, C, K. logers (LN
and tres, » .“"l. TREAET | Watehs sacnpemment, ¥ Mayors T
-m""" ."o"‘"' Mabley INI08 | Watar phpe, Intersl, W. L. Ohureh AN
Tiat '.‘."” " snid l‘::!.l :lunmm' hewe, 1. Murphy 1.
bndder, Miner, Valar tube, Doller, ote.. W. B, Qlover we m
lun‘-.:a:&c Whittaker :::. Water tate bofler, ote , W Ond 18 454
Mo rest, Miuits, cosasseias T | Wenther strip, B O, Undarwood 1™ e
“.m?ﬁ-m:J Wetona i :ﬂml:;n trimemer, W. R Barton 1he 334
ll--: .W‘ 1 LY el brnbha, B B Hotahikim [ N
Horwe tork : WM . e | Whantbarrow and eultivater, J D O'Callaghan 1w
Hoese bay fory, J O . I‘Ml'lldhn et ). &L Pulmer. ... PR )

Meat, oxtraet of, H Naumann.. .. 10N
Milk cooler, Kinyon & Browm....ooovvinis srassnens 1. 0
Millstone drossing tool, M. L. Mowrer...... o 18
Mosquito net fame, Lathrop & Salvatoerroe. R L ¥

Moth trap, R, MeIntarfl, ..o . WL
Neck yoke, metal, W. H. Johnson ... LT
Fut 1ook, W.C. GOWM..c.c0iuin sonssastssnvssesannss

B L

Ore for roasting, preparing, 2. A. Willard..

Paneled chalr seat, J, M. Waters..

Paper box, J, P. Buckingham . ... 156,89
Paper collar, Averill & Gian.. a0
Pessary, C. NoFowler. . .oovueeeneianinnnnye 19, 10
Planofortes, ete., stringing, G. Morgan ........... 156,400 |
Pipo tongs, 8. N. JOstOp....ceeenannnnss LYY
Pipes, Jolning, J. F. Parsons.. « 1M45
Plow, T. M. MOOM. cooevaiirareennanans .. 186.0m
Plug tobacco machine, T. W. Prather L
Pocket book lock, F. F. Welss....... . 186,510
Pottery in kilns, thimble for, E. Leak. . L
Poultice, H. E. Cauty......coovves soes . 150
Power hammer, T, Shaw (r)..... o A
Pump, deep well, W. 8. Blunt... .. 10
Pumplng engine, Carr & Arthar. ... . 15850
Quicksilver furnace, . Charles.. - Ia5e
Railroad joint, 8. Forman.. .... - 196502
Rallroad rail joint, 8. Ray..... .. 196523
Railroad sigual, A. M. Bodley. . 196531
Rallroad switch, D. Rousseau. . 156,60
Railroad ticket, B. C. Pole.......... < 155618
Railway car heater, J. 0. Osborne. . 156405
Reciprocating churn, N. J. Miller.... .« 15000
Reed organ stop action, W. D. Parker .. 18610
Refrigerator, W. P, Whitson..........c...... .. 1850
Registering device for bottles, B. Zahringer...... 196512

Revolving chalr, C. 0. CIY.....covcnreranerrranesas 1856, 02
Revolving cultivator, G. Stevenson.
Revolving firo arm, H. L. Gandner..

American,

DESIGNS PATENTED.

0,712, 0,713 —~Conawr.~M, Adler, New Haven, Conn,
| 0710, =81ovEs W, A, King, Dayton, Ohlo
0,718, 8rovn,~W. Sanford et al,, Brooklyn, N, Y.
| 9,716, ~ 8Kt PROTROTON. — 1. Werner, Hoboken, N, J.
0,717, ~80AP, T, Warsloy, Philadelphin, 'a,
DTI8 ~INKSTANDS. =18, (G, Cato, Bridgeport, Ohlo,

[A copy of any of tho above patonts may bo had by
remitting ono dollar to Muxx & Co., & Park Row, Now
York city,)

gavqtisicmrmﬂ.

sido Page, enoh Ingortion == =75 conts n line.
I!I rﬂ l’nu'«r-'.. oneh Inportion - == ?l 00 n line,
Engravings may head advertisements al the same rate
per line, by measurament, as the letler press. .
vertisements muat b recelved at publication affice as
carly ax Friday moring (o appear in next lesve,

FOR SALE OHEAP.

Toro Britismlh XPatents
of » valne to Chalr Makers or parties producing
Cabinet Makers' or Puillders' Hordware. Tho nrticlos
ral«nlod in Great Britain are successfully introduced In
bis market under an American patent. But little capl-
tal is required in producing the articles ready for markot,
and they soll gulokly st liborally remuncrative price.
Nionstrated eatalogues of tho Amerlcan Gooda will bo sont
and detailed information given, on application addressed
to POST OFFICE BOX , Now York City.

PURITY,
Iy

@ COLOR and DURANIL

and Self.

Mukors also of tho Dazzlo
ing

Black Bak
es
EAF In

-
=
g
=
-
g
>
Vi

Send for Circular and Descripti
Price List.

UPRIGHT DRILL PRESSES,

H. BICKFORD, Cincinnati, Ohlo.

ANTED—MQI to solicit orders for our goods.
Permunent Employment, good

salary. Traveling ox pald by pany.
UX10¥ INDUSTRIAL WORKS, Cincinnati.

Now Ready.

- —

ILLUSTRATED HISTORY

OF THE

CENTENNIAL EXHIBITION

oY 1876.

The Full History and progross of the
Exhibition, Maps of tho Grounds, Engravings of
the Buildings, and accounts of all the most notable
Scientific and Mochanioal objects, profusely illus-
trated with Engravings, aro given in the Sciens
tific Amervican Supplement for the

Volumes, comprising over 800 quarto pages,
cqualin quantity or reading matter to over Beven
Thousand ordinary book pages. Tho gpace devoted
to tho groat INTERNATIONAL EXHIBITION {8
vory extensive, and probably forms the most com-
plete and full history of tho affair that oan be ob-
tained. Tho llustrations pertaining to the Exhi-
bition are more than 450 in numbor. A coplous
Special Index of all mattors relating to the Exhibi-
tion is given. Those who desire to possess a com-
ploto and splondid Mustrated Record of the Con-
tennial Exposition shounld have the Scmexrine
AMERIOAN BurrLesexy for 1876,

In nddition to this splendid History of tho Cen-
tennial Exhibition, the Boesmirio Asenioax Sup-
rreaeNT for 1870 containg o vast amount of road-
ing mattor of great valuoe for reference and prosor
vation, It presents to tho reader, in attractive
form, full accounts of the Advances made during
the year in’ all the echief departmoents of Sclonce
and tho Usoful Arts, covering tho progross in
Chemistry and Metallurgy, Mechanios and Engi.
neering, Elootrieity, Light, Heat, Sonnd, Architeo-
ture, Photography, Techinology, Piscionlture, Agri-
onlture, Botany, Hortleultare, Rural and Houschold
Boonomy, Matorin Medien, Hygioue, Natural His
tory, Zoology, Mieroscopy, Meteorology, Torrostrial
Phyules, Geography, Geology, Mineralogy, Astron-
omy, The wholo {Bustrated by over Tvwo Thousand
Siz Hundred Engravings, The wide scope of this
splendid work, its surprising varioty of contents,
its wonlth of illusteation, render it the most valu-
ablo contribution to scientifie literature extant,
while in price it Is probably the most economieal,

Tux Borewrivio AMERIoAN Surrnesesr for 1870,
catoploto, In supplied, stitehiod in paper, at the low
price of $5,  Btrongly bonnd, both volumes in one
book, $0.50, Bannd in two separate books, $1 each,

vear 1876.  This work consists of Two Large | N

[MarcH 3, 1877,
THE DINGEE & CONARD Cps

BEAUTIFUL EVER-BLOOMING

ROSES

StrongPot Plantsuilnlo for "'"“C‘dllleﬂmnu'
ront mﬁ-ly by mall, postpaid, B splendid var)eg;
your choice, sl lnbolod, for 813 12 for 82,10 for g '=
for 845 35 fnr'.h. t‘nr ll').n,-um‘:‘cb l‘}&?ﬂd
Magnificent Promivinitose Lo eve ar's
Ol’:;l“rl‘ll. Sond for our NEW GUII,;E
CULTURE, and chooso from over 300 finest sorgs
We make Roses n Great 8§ lallwnd are the
Roge-grovwersin America, Refor to 100 000 customersin|
United States and Cannda, THE DINGEE & €O

00., Rose-Gnrowrns West Grove, Chester Co,, Pa.

3
&

——

WASHINGTON

Life Ins.Co.of N.Y.
166 BROADWAY.

Sound to tho Core! ¥ts M
¢“Able, Prudent, and Honorable 1

Read the following Official Certificates;
Ixsvnaxce DErARTNENT,

‘ " dnsaary 2, 6. |

| To the Editors of the Beening Journal :

| Having caused a pervonal examination 1o be made

| of the condition and affairs of the Washington Lif

| Insurance Company of New York, as of the

of December, 1576, by Hon., John

| Deputy Superintendent, duly appoin

that purpose, and deeming it for the public interests

that the resnlt of his Investigation

published, T herewith enclose his

catior,

Very respectfully yours,

. Sxrrm,
Acting Superintendent,

Hom. William v =
e M:th'”&&.rﬂh

Par
Value,

Stocks and Bonds : Value,
U. 8. 6%, registered,, . $510,000  $3581.400
N. Y. State s, rogis'd 100,000 100,000
N, Y. City T, reglst'd 080,000 1,188,500
N. Y. City b', regist'd 122,800 122,90
Brooklyn 7', reglst'd 200,000 209,000
Brooklyn 6's, regivt’d 100,000 107,000
Kingston City Coupons,

BONRS. . <ovii mxasxasns SAMOD 11,000

£2,000,000 $2,550,100 $2,850,100 00

AQenta’ DAIANOES. .o\ oo auavirsisansanonan 40,00 »

e GregyRd
Deduct ftoms not admitted &
Mortgages taken for debt, ... .. $10,838 81
Valuo of real ostate over do-
partment apprabsal, ...... ... 87,781 80

—_

0,216 13

LIARILITIES,
Net value of ontstanding policies ... ... $450,04 ©
Unpald losses and endo sments not due.... g« a
.
200
Total Habiltion ax to pollcyholder. ... . $4,196,08 §

Surplus an rogards pollcyholi's !@
AGRTORREO. .ocvvvviinniesnenss B3 178,

Premiums pald in advasoe, ... ... oo
Unpald dividends to stockholdens. .
Salarios, Tont, 0. .00 ivuiiie canen

:

Capital S0k ..omicrinorcrsess i S1SHI0 0.
Respectfully submittod,

or
Aot red
»

or $8 for tho two,  Bold &t tho leading Bookstores
and News Offloes, and by

MUNN & €O, Publishers,
87 Park Row, New York,
N. B.—Weo supply the Rormxrire AMxnican and
Sorriexext for INY 1o subsoribers st the com.

Wued rato of $7 for the two papers, wo paylng post-
Ao, Any person who has already subsoribed 1o

the Borewroemo Asanioax for 1577 may obisin either

proforred, by remitting o us the differntion botween

the Sorriesesy for 1870 complete, or for 1877, as -

§7 and the amount slready paid o s subseription
for Botenmirio Asesioan

MUNN & CO., Pentimmma,




MaxcH 3, 1877.]
Founded by Mathew Mlathew Carey, 1755.

BMHI]'S‘.&%"S‘.EBATALUGUES

Now Ready, Now Revised Editions.

ALOG which
3 u‘n‘:?%h monoox 0?- lnos.n iR
Cpkoky et Naaphix i sock \hs
tlmpo put!\mgoﬂ.md are preparod to furnish

ww '°' O St of ltoratane "
BEN Y OAREY BAILD & C0,

Industrial Publishers, Booksellexs & Importors,
810 Walnwut Strect, Philadelphia,

BROWN’'S REMEDIES.
SAMPLES FREE.

rug a}gok Roso nnd mm 0 18 o
"Xﬂ‘mﬁ' r. 1o 1s tlm hlood ; it 1a tho
\lna. 0O 0! a Is froo m tuint

o, thiret

ln &?r
onllm\ onm it [‘u Vo)
and m

1
Qx w 0 0
Lﬁ::%’" l'g.‘"’" PiiK .ﬁ'd’%{w\ . .21 Grand streot,

SAFETY HOISTING

Machinery.
OTIS BROS. & CO., No. 818 Brondway, Now York.
T+ WROUGH
II IIL a4 N
BrAMS & GIRDERS

NIE UNION TRON AMILLS, Putsburgh, P, Mann
o i:‘otmm of lmvrovod wrought

noo In the vﬂm of

0
e In thy conn.rucuon

Onrns

8”‘ ‘{ll{'n‘l)mml;r:s‘\lumm uxto callthe

Locts, nod Bulmuu to
ro ro Proof
0!’ our Book

AULAT
lous losses and in-
1ike con-
{1 ik
HWATG O
, ¢en the use of Wood
1- thio) umur vmuld be ulgpted

r:ny -mls’gm« au'uom;g, wum am difference
1800
"‘“’8 (l‘ﬁ?"mlh. BROS, & CO., Puuhumh Pa.

ARSENIC IN THE Aorp;s —A NLcc\t'm‘]::
ssoclnt! n (0

{'&”Ambwﬂfﬂﬁ. h,b X m‘towrool Clwl.:zt n

b '““d%‘“&‘i?&'“.{'xi’.ucfv“‘é%‘{h‘-{ T N, 2

rico. 1 10 conta. o bo hud at this oMo and of all nows-

upgrﬁlgly 0 I’KDDLI

u onun Hotel and travel n
manufasstorers »
l.i.u -ll umm.. Ollcmnﬂ.

'3’1"5"..!"‘

HALLETT & CO.. Porunmf"' AT

3566 n Wook lnduur own town, Terms and

MESSRS. B. DAMBACHER & CO Ham-

Masiinary and oot of s dierites Fisd Workine

colielt oonulznm:gl: from ‘\med'mn manufacturers.
Catalogues and descriptive circulars desired, by mail.

MACEHINERTY

OF EVERY DESCRIPTION,

COLD ROLLED SHAFTING, HANGERS, PC’LI EYS,
COUPI.IX(‘S. BELTING, TANITE EMERY WHEELS
AND GEINDERS, IN STOCK.

G EORGE PLACE,
121 Chambers & 1 Reade Sts., New York City.

g to 3500 INVESTED IN WALL ST.

wealth. A 72 bookex laining every-

lm.:c.lndaoopyot lth w, sent free. |
JOHN B’l(‘KLl“G & €O,

Bankers and Brokers 72 Broadway, New Y ork.

Importaot to Engineers and Architects,

A Live SCIENTIVIO PAPER, rilg OFFICIAL ORGAN OF
CIviL EXGISRERS' CLUB OF NOKTHWEST, AND OF
THE CHICAGO CHAPTER OF AMERICAN INSTI-

TUTE OF ARCHITECTS.

“THE ENGINEERING NEWS ™|
Contains the Istest sclentific dlwotoru-s und discussions.

Send for sample number—
JOHN WILEY & S0) l.n Astor Place, N. Y. (ny

GIVEN AWA Y!—In order that every oné may see |

samples of thelr J. 1. PAaTTEN & CO,, Of 12|
William St., N. will sénd a handsome pair of xs
(‘hromos ncnpy of the best 16 page literary pape

ublished. to any reader of this paper who 'ul

und {. hem two 3et. stamps Lo pay malling expenses.

WE E | =
inFINE JET BLACK every varietyof turned wood wark i
parts of machinery,castings; linware and other inetal
vork ENAMELED JET C000S,in woad ormetal,made ts erdlr !
AMERICAN ENEMELCOITWanneu SYPROVIDENCE.,

OME-MADE TELESCOPES.—Dire¢c-
tions for thelr construction, with :-n;zuvln‘yn sho»
ing the proper nmngmmcnl of lenses snd to

Prof. \'an S:r Weyde. Price, 10cents, 8¢ Ih\llHt
AMERICAN SUPPLEMENT No. 1,

&wﬂuuduﬂmd ree of cost pafel
wmunnu{dlg bu-!:o,.
tion guaran

F L fatie
dldl‘)ﬂnumto(
ROSES

’s.c.uw E R
noorv%' il & 'ruo:us s

SHAFTS PULLEYS HANGERS
COUPLINGSET

Io Bock, and for Sale by
WILLIAM SELLERS & CO.,
Philladelphis, and 7% Liberty §t., New York. |
Price lists and pamphlets an application.

Ealestnen to soll light bhardware to |
huurn No PronrLisc. Falary, $1.90 |
MI

llnhluml travellng expoensecs
CEM'FG CO., Chicago T

Pond s Tools.

Englone Lathes, Planers, Drills, &¢,
'ot(‘umuu' DAVID W. POND, Successo
LMB W.POND, Worcester, Mnu.u b

Address D

L. SMITH HOBART,

Scientific g\m»rimu.

141

JOIN €. MOSS,

Prosident, Superintendent,

0o

D. 1. CARSON,

Goenoeral Agent,

RELIEF PLATES IN HARD TYPE METAL,

For Printing

ALL KINDS OF PICTORIAL ILLUSTRATIONS

In Books, Newspapers, and Catalogues.

These plates are an excellent substitute for woodcuts, being used in precisely the same
way, giving equally good results for much less money.

are made from them i

ELECTROTYPES AND STEREOTYPES
n the usual manner.

We offer special advantages to

MANUFACTURERS AND INVENTORS,

as our mechanical work is of the best quality and rapidly executed.

Our plates are used satisfactorily in the SCIEN

IFIC AMERICAN and the SCIEN-

TIFIC AMERICAN SUPPLEMENT, and by Manufacturers and Publishers in all parts of

the country.

‘We work direct only from Prints or properly prepared Pen and Ink Drawings.
| other copy may be furnished, such as l’lmlmrmplh I

“corx.”

Any |

dencil Sketches, or the articles them-

selves, in” which cases we have clm\nn;.m made in the best manner by our own trained

dmugh!amvn
any size,

Photographs, taken in the ordinary way, are suitable, and they may be of
We make the plates larger or smaller, as desired,

We are glad to have customers prepare their own Pen Drawings, sud append ong or two

DIRECTIONS TO ARTISTS:

The most important requisite in Drawings for our use is that evory line shall be

perfectly black,
The paper or drawi

ing board must be white and smooth.

For fine work drawings should be made double the scale of the plate desired.
Carefully observing these main points, the artist has the utmost freedom in his choice of

| styles of drawing.

For further information und fine samples of our work, send stamp for current number

of our illustrated Qua

WE ALSO

9 (<pmc£. ONE DO
T

Pleass say where

rterly Cireular,

PUBLISH

“J"..-

THE
2. THE
THE
THE
THE

e

GOING

THE
THE

SCANTY
AMAZON,

inohes,

you saw this.

LIST OF ENGRAVINGS
LETTER WRITER.
CROSSING SWEEPER.
ROYAL PRINCESSES.
SKEIN WINDER,
SPANISH SISTERS.

A REST ON THE HILL,
THE FAIR CORRESPONDENT,
BARTHRAM'S DIRGE.

TO SCHOOL.

PEEP O'DAY BOY'S CABIN,
MEAL.

Printed on heavy toned plate paper, 18x15

Liberal discount to the trade.
] Sent postpaid on receipt of price.

PHOTO-ENCRAVINC CO., 67 Park Place, New York.

|

2
STEAM ]’UMIM
" 5 INNI PIILA., VIEN
FIRAT TAMTRW Gork, NAL AYMORY, BosTON,
Numl l‘ur o rnulur Of 1o nnlxpuuvntml Iml-mvumonu
1 NOR Al‘ LHON ,() 0
l'rlmnllmlnct'd Houth Norwalk, Conn.

TRIGTONUATORS .

V()LNEY W.MASON &C0.PROV.R

“Wood-Working Machlnery,

Huch na Woodwoarth Planing, Tonguoing, and Grooving
Muchines, Danlol's Planers, Jichardson's Patont lm-
irovod Tonon  Mnohines, Mortising, Moulding, und
to-Saw Mochinos, uml Wood-Working Machinery gono-

L
g Mu"u{\m """m{v RUGG & RICHARDEON
Hallsbury Street, Worcestor,
(8hop formerly ocoupied by It BAL 1. & CO.)
wil stylon

sramara Milling Machines s
y M Maohines fi 20 upwards , Brown's
B STk hinon, &, &g, Addross BIATNALD

A, M. CO., 131 M1k B., Bostan, Mass.

Steel Castings,

From 1-4 to 10,000 Ibe, welght, An invalusble substitute
for expensive forgin, u, or for malleable lron costings ro-
qulrln roat nlm-xlfg Sond for cireular and co liat
to CHESTER EL (A%’I‘INU COMPAX

I:H\A STREET, PHILADELPHIA, PA.

GEORGE C. HICKS & CO.,

Baltimore.
CLAY RETORTS, TILES, FIRE mucxs &o.
gFTerra Cotta Pipes of all slZes.

Musa.

WANTED THE SOLE MANUFACTURE,
for England, of one or two Patent Articles In d--mnnd
by stonm users,  Advertisers have good manufacturing
[nrnmlnu. and ufirst-class connec tlun nmong stemm users
n Eogluand and the Continent, 'Fll in first instance
by lottar to 1*, 8. B,, care of Mr, (. STHEET, Advertising

omcc-.:ml.omhlll London, K. O, Engl und
%29 FOR BEST PI\NOS IN T"E W ORI D
¢ ~inuseall over thoe U, 8 in over 900 towns by
persons you will find in our Ilustrated Clrenlar, prob-
nbly rosldents of your own |-lucu- or very near, where
you can try our planos.  Genuine Rosewood-—-over-
strung~full frop plate~7 1-3 octaves—Agraffe~and pos-
e lnln‘( overy lmprovement Kknown, and warranted 3
yours by a responsible incorpo rated Manufacturing Co.,
n-f«.vrrlng by permission to the Chemienl Natiopal Bank,
Now York City, by far the strongest bank in Americs.
Planos sent everywhere on trinl. We have no sgents.
Bend for Hlustrated (‘|rmlur l\lna full particulars.
Addroess UNITED STAT ES PLANO COMPANY,
(Plcmo name this mwor) 810 Broadway, New York.

BEAN'S FRICTION CLUTCH,
The Best on the Clobe,

Universally adoptod by ROLLING MILLS.
No breakage of Gear or Machinery. None other can
welghthe POWER.
SAFETY ELEVATORS,
D. FRISBIE & CO., New Haven, Conn.
PUBLIS

sﬂs'! WOODWARD S sz
Ornamental & Fancy Alphabets,

Three parts, fifty cents each, post
Onder catalogue oﬁcl’ books o:ﬁnrm <
Architecture “and Agriculture,
Greo. E. Woodward,
136 Chambers Street,

AYER & SON'S MANUAL

oomple(ezuuioto Haren Journal—

necessity to all 'houheﬂua. Lowiscille (‘o--ﬂm'-

mas! comp and reliable 'ork of the kind,
azette. — Sent © to all who advertise,

N w A FER dvnn IMES BUILDING,

&SON E.\"l}. PHIL\DLLPHIA.

Get our Estimnte before any.

contracts. QOur business is large.
passod. the lowest, Terms
Ql) a day at home. Agents wanted. Outfl and
terms free. TRUE & CO., Augusta, Maine.

Lathes, Planers, Shapem Drills,

| Gear & BoltCutters, & c+.EGOULD, Newark N.J,

PHOTOGRAPHIC APPA-
RATUS & CHEMICALS
compiete, with directions, S10. No toy; tak
inches ?‘rnd‘{ur flustmted clrc:;l‘.u e
. MORGAN, U Ann St. New York, P. O. Box 8389,

Eachweek to Agents. Goods Staple. 30,000
testimonials received. Terms liberal. Par-
ticulars irce. J. Worth & Co.St. Louis, Mo.

\;v A | o week to Agponts, 10 Outst Pree
30D 2 817 &0 ¥icks XY, \\u,u:m.l'luin :

THE C (l\ll‘(il \D \l}..\ M l’l MNP lQEQ
stenum expansively, hence coonomically, Stmpler th

any other, Only two moving parts in ¢ tlmd. o "\x" l\-nv::
springs. tappets, or reve x-m; valves. Critical exami-
nation Invited. Address B & AL Betts, Wilmington, Del,

Beautiful Cards, with name, 10 conts, L pald,
25 MILLPORT PRINTING CO., Millport, N' X,

SPARE THE (‘B(l'l'ﬂ.\ A.\D .\.\\'E THE COST,

Driven or Tube Wells

| furnished to large consumeors of Croton and Ilm;mm«!

Water. WAL D ANDREWS & RRO., 414 Water St
wh » OO ntn 1tho |-ucnl fu n-n-n sAmerican DrivenWell

V| N E G A R How made In 10 hours
e from  Clder, Wine or
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dress F. 1 SAGE, Springtold s o Deper-and ad

I\ {84 page Mlustrated Catalogue Free
\ (‘ hx : ‘\° Boston Novelty Co
Prize Picture sont freo |

£  Boston Masa
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A Patent Planer, Clipper, Lumborman’s Ciipper,

Swage, Band Saws for Saw Mills and rosawing, an
Extra Thin Saws a spocialty. Send your full a
Bmerson, Smith & ( 0 Doaver Fulls, Pa., Suce

Inside Page, ench Insertion « «« 73 conts a line. W
Back Page, onch Insertion « «« 81,00 n line,
Engrovings may At advertisments of the same rate | |
v line, by messurement, ar (A letter press.  Adver
t 20 must de rvordved ol prdlioation ofor as early
ar M morning fo m in nert lamvr,

CUARDIOLA'S
COFFEE & SUGAR MACHINERY |

Coftee, Malt, Corn, Cocon, and Graln~
Dryinz Machine. CoffeesHulling and

L9 Fisw Dremieon ‘-,.(,4 Al st Contennind, Hland and Self-Inking,

Tywes for cards, lalwle, vuvelopes, et Largy
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S. EMERSON'S PATENT DAMASCUS TF

' “Prf.lltfng‘,’,-;;::';;x.‘
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» mieh fom antmade money
AL printing eardy, ode.,

o M, KELSEY A oo, Hrrlulen. Conn

w
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" L lll‘ TANITE
IMPERED \A“\ L STROUDSBURG. PACO
EMERY WHEELS AND omuoln,

GRO, PLACE, 111 ¢ lmmlwnv .« New 7“.

BT
CUTTERS

from clipper crosscul, U nivorsdh. Adjustable Saw
yd solid saws of all kinds,  Are superior to all othors

Adross, plainly written, for I'rioo List and Ciroular to

osors Lo Kmorson, Ford & Co,

g To apponr ond of Februnry. 43
The United States

BUSINESS DIRECTORY

FOR 157,
This Directory contalns ovor 400,00) names of por-nnn

Send for Catalk
! and fall v-m;’u‘n':‘.u,

HOWARD IRON WORKs,

BUFFALO, . Y.

ds of business, Arranged alphabetioally ao T " i p—
::‘-r:‘lll‘n:ll’:;‘ rilu'h w, and olassified m-un[lu to business, | STATE, C( )UNTY AND bI")P Rl(’m
10 18 & yatuablo ald to the Merebant, Manufacturer, and | fop anle of O, Koons' Patont Iat Trap; bost out
Moeohanle, for correspondence or Ilw distribution of | 44 one nlum Enoloso stamp Lo ownoers IM ‘ﬁ
olrculam, The o " nl N7 I the third yoar of 1sue, | surers, J. 1T, WILHIDE & BRO., York Road, (‘monm_‘
and has alroady recelved o largoly Inorensod patronngo | aq

Poiishing Machines, Coffec~-Washing
Machine, Melix Sugar Evaporator.

st S AR PRI O R0 S|
’w m'e mu-n uu-nn.. to m onders l--r any of the
abore machines

P.BLAISDELL & CO,,

Worcester, Mass.,

Masufscturors of the Rlalsdoll Patent Upright Drills
A.bd other Oret class Machinists’ Tools.

NEW AXD IMPROVED PATTERNS
Sond for new Hlustrated catalogue

Lathes, Planers, Drills, &e.
NEW HAVEN

HARTFORD

STEAM RBQILER
Inspection & Insurance

WORCESTER, Mass
Maszufacture all kinds of

Iron-Working COMP ANY-
Machinery,
incloding many novelties '_ k mnm' '- m ]- .- ‘m' m

Qaftisp, Melays, 2.
Send for Cirenlars,

I‘\)R ALL Rl\h~ OF MACHINERY \p ly to ‘
. C. HILLS, 75 Chambers St., Now \‘urk

THE BEST |

AXD MOST BPOONOMICAL !

Boiler Feeder|

FRIEDMANN'S INJECTOR,

MANTTACTURED BY

NATHAN & DREYFUS, New York.
108 Liberty St.

J. B, PIERCE, 5.

ROCK DRILL!I:I? MACHINES
AIR COMPRESSORS

o B JRLEIC RR C\DRI[L CO
SEND FOR PAMPHLET FITCHBURG MASS

Niagara
== Steam Pump Works.
ESTARLISHED 1836
CHARLES B. HARDICK,

No.23 Adams Street,
BROOKLYN, N. X.

NON-COMBUSTIBLE STEAM BOILER AND PIPE

COVERING

WITH “ATRSPACEYIMPROVE TIENT.

Saves 10t 3 per cent. CHALMERS SPENCE 0O
Foot E. b St. N, Y.; 132 N. 2d S¢.. St. Louls, 3(0.

Send for Clircular,

PATENT

OLD ROLLED
SHAFTING.

The fact that this lbn!una has 75 per cent. greater
stre , 8 finer fAalsh, and truer to gauge, than any

[ESTABLISHED 1846.]

Munn & Co.’s Patent Ofices.

The Oldest Agency for oliciting Patonts In the
United States.

otherin use, rendors it undoubtedly the most economical

Woare also the sole manufacturers of the CELENRATED

COLLINNPAT, COUPLING, and furnish Pul

oto, of the most approved styles, 1

application X JONES & LAUGHLINS,

Try 8 24 and 3rd Avenunos, Pittsburgh,

[ 1908, Canal Strost *Ullcago, .- and Milwaukie, Wis.

§#" Stocks of this -bsﬂlniln store and for sale by
FULLER DANA TZ, Boston, Mass.

THIRTY YEARS EXPERIENCE

GEO. PLACE & UO. 121 Chambers S¢., N. Y.
MORE PATENTS have been secured through this =
ageney, st home and abroad, than through any other In

Sgumey. ENOWLES'
They employ as thelr sssistants 3 corpsof ¢ @ most ex- s T E A M P u M P wo R K s »

perienced men 8 exsminers, specifiontion writers, and | 92 & 94 Liberty St., New York.

Sraoghtmnen, that oan be found, many of whom have | Grest reduction In prices. Send for eatalogue. The

boens selected from the mnks of the Patent Office. “Knowles " has always boen the best steam pump made,
SIXTY THOUSAND inventors have avalled them-

selves of Munn & Co.'s servioes In examining thelr In- PUlcmG

ventions aad procuring their patents
MUNN & CO. 1n connection with the publieation of |
the SCIENTIFIC AMERICAN, continue Lo examine In- R
-+ d ? ACHINERY OF IMPROVED STYLES FOR
ventions, eonfer with inventors, pregare drawings, spe- \ making S HINGLES, HEADING sod STAVES;
cifoations, and smignments, sttend Lo Sling applications also GUAGE LATHES for TURNING HA NDLES, Sole
in the Patent Ofce, paying the Government fees, and  Wakers of Laws Pat. hhlngbl:‘-_:mx Heating M'IM Ma-
walch sach case. step by step, while pending before the e D i g 4 2 e
examinor. This is done through their oranch offles, cor- | = = g -
ner F and Tth Sta, Washington. They also prepare and ”FI". ECT
e o e it e et e NEWSPAPER FILE
lasnoe, altond U rvjected cuses (p-rqtnd by the lnvrn(:f
or olber SLIOrDeYs), procure copyrights, stiend 1o inter- The Koch Patent W8 ; e
e Koo on b
feremons, give written opinions op matters of Infringe- o, ines and [.mphlrl" b: m' nlly !mm

Dh p Hammers and Dies, for work-
nx otals, &¢. THE STILES &

PARKER PRESS CO., Middletown,
onn,

ment, furnish coples of patents, and, In fact, attend to  SD¢ price redoced. Sulsoribers to the BCIENTIFIC AM-
every oh of " . both In this and in for. :.Nl' \\'n'nl-;.u\nvu AIINI:A\ suor IVIH\I oan be

‘ "b‘-":‘ 2 patent business “.‘ od for the low price of 150 by mall, or §1.35 ot the
wlgn es, w of this por_ Heavy -uul sldes Im\rﬂpﬂcm

A mecidl notics s made in the SCIENTIFIC AMER. " SCIENTIFIC AMERICAN, It. Neoowsary for
ICAN of all tnventions patented througn this agency, overy one who wishos to wmnal & paper
with the name and residence of the patentos. Patents Addrems
are often sold, In gurt or whaole, Lo persons attracted to xeN & Co-'
|h': tnvention by surh notiee 2= Publishers SCIENTIFIC AMERICAN
stents oltalned in Canads, England. Frunce, N lgtum, . 4 AN ' o N b ¢ o '
Germany, Rusis, Prossia, Spain, Portagal, the Nritish CIVIL ENGINEER and EXPERT.
Colonies, and all other countries whers patents are | HENRY A. 87 JOHN, 31 & B Broad St.. Room §, New
Eranted, st prices greatly reduced from former rat York Oy, Examinations, Furvoys and A(w-luln made.
Bend 1 - S8 | Bpecifiations, Ma and Fstimates furnished on alfl
ot pamphiet pertaining specially to fo relgn pat.  Nallwxy or Public nri- nml Private I* rnp-rum
ents, which states the ooet, Lime granted, and the re-
Quiresnents for each country

\\ ENGLISHMAN OF GOOD ADDRESS,

0 had some sxperiencs In America nmong Amm-
v ul-»la:uln‘ and other machinery, would be
nvass in England for orders for American (o.
voeolion, Ao Avl:"vnNAN MIDDLETON, 17 Lounds.
bore’ Termee, Scarboro’, England,

STUDIES OF MATTER AN

Coples of Patents.

Persons desiring any patent tassod from 1IN to Novem-
bay 38, T, cxn be supplied with official coples at res.
somable cost, the price depending wpon the extent of
drawings and length of spocifications

D LIFE,—By

| T T :
MACH‘N'STS' OOLS- ";.’:’:.'.hl'uhl"‘ll:;'.: who se uHh-lrnnhr before the book | per day st home.

MANUFACTURING CO,,
New Haven, Conn.

the colebrated and tmproved Rawson & Rttt
Inr. ine, 1 will fumt-h
ind

Samples wanth g5

- Iu\lwl“ '(D.'ﬂl’.( OLANGE & CO ]‘uhll-hc ™, $5 t-O $20 froe. STINSOX & Co., Port e
# Bona 5t., New York. lana,
WATCHES f‘hr; T8 |
[ LOCUTIONIST'S JOURNAL gives cholcest world, Bupe sald pos Py B Rt
standard and now ple for pr onal and ama- For terms addross L()LLTKH‘.LO f

teur Readers and Spoakers, 1 Inte & nrticles on

o “ Joots. Just the thing wanted. 10 ots, of
e s or by taall. JESSE HANEY & CO., 119 EAGLE FOOT L A T HES,
Nassau Btreoet, Now York With Seroll and Cireular Saw A

ments, ';hdr Rest, Tools, & ‘

Engine Lathes, Metal Hand

Neatest designs, superior !lm
*ricos, Our new Qulot'

thess and ove

Amateur or Aglnn

OYE'S

MiLL Funmaumc WORKs

are the largest in the United States. They make Burr

Millstones, ortable Mills, Smut Machines I'lu kers, Mill

Moks, Wator Wheals, P’ ullr'v- and Ilu aring, specially
stedd to flour mills "mnl or Catalc

2 ool . P NOYE & SON, Bufalo, ¥. Y.

Send for o

WM. L. CHASE & ©
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way, N
to sell our RURDER PrINTING Srasrs.
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The HOADLE Y
PORTABLE STEAM ENGINE.
WITH AUTOMATICAL CUT-OFF REGULATOR

AND BALANCED VALVE
THEBEST " MOST ECONOMICAL ENGINE MADE

‘BIG PA

T OADLEY CO. ﬁmwnmé: MASS. i it
e i e ATt BAKER’S

roRTANT FoR_aLL coxromamioms axo| ROSArY Prossure BN
MANF'3 CONCERNS ~Buerk's Watche- b

man's Time Detector, capablo of accurstely con. |

trolling the motion of & watchman or patrolman st the

different stations of his beat. Send for cireular ‘
JEBUERK PO Box 979, Boston  Mass

N.B.~The suit mlml lmhnenwr‘( 0., 0f Now York,

was decided in my favor, Juno 10, 1574, FProosedl o

have been commenced against lmhnvuwr & Co. for se

ing, contrary to the order of the Court.  Persons usl “

clocks Infringing on my patent, will be dealt wit

according to law, °

BRADFORD MILL CO,
Secoumars v Jas. Bradfert & Co.
MANUFACTURERS OF

Buhr Mills

WILBRAHAM BROS.
'xo. 2318 Frankford Avenue, Philadelphin:

lrospe mﬁm%

oF THR
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| Portable Corn & Flour Mills,
Smut Machin

CINCINNATIL, O.
J R Strwart Mra. WA Duslep See,
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gravings.—Being a History of thoe Artificial Butter \CIE'\ TH‘IC AL{FRICM

MANUFACTURE OF ARTIFICIAL BUT- |
ter—~By Prof. Henry A. Mott, Jr., EM. With six en- |

Manufacture, Descriptions of the Principal
now In use, Detalls of Latest Improvements, Plan ur an

Artificial B: Pact Engravings of the Machinery Por 1877
utter ory, of t
required, Chemical Analyses of Butterand of Artificial | THE NOST POPULAR SCIENTIFIC PAPER IN

Butter, Details of the Costs of setting up an Artificial THE WORLD.

Butter Factory, the Capital required, the materials and ; =

quantities consumed, Cost of manufacture per pound,

the Dally Profit, ete. A complete and reliable trestise THIRTY-SECOND YEAR.
contalned in SCIENTIFIO AMERICAN SUPPLEMENT Nos

(Sand 9. Price, 10 conts each. To be had st this ofice VOLUME m—m SERITS.

and of all nowsdealers.

The publishers of the SCTENTIFIC AMERICAN beg
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Moulding an
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THE EAST RIVER BRIDGE. haps be equally well made in both cases, The important i

For the first time in the history of the world a bridge now | consideration, however, which led to the adoption .r»! the |

spans the East River. The citios of New York and Brooklyn | high position, was the accommodation of the shipping, as

are connected; and although the connection is but a slender | the low foot bridge would have at onee formed a barrier

one, still it is perfectly possible for any venturesome mortal [ above the water, while the high one {5 fully 210 feet over the |

to make the transit from shore to shore with safety. The | river. This distanco will be maintalned for a year or more,
completion of the

~ON )\):__ ) <= O s _— - spm T e o
. WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCTENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES,

#3.20 per Annum.
[POSTAGE FREPAID.)

| on the eables, with two inch spaces between the slats for the

free passage of the wind. The slats are held in place by
longitudinal strips, 3 by 1§ inches, to which they are fastened
by round clinch nails, These strips are secured to the cables
by U-shaped stirrups, plate washers, and nuts. The floor
was laid in sections of from 12 to 16 feet in length at a time.

Chief Engineer
Roebling does not

foot bridge marks
the beginning of the
era of active work
on the superstruc-
ture of the great fab-
ric. We have al-
ready explained how
the heavy wire
ropes, on which the
ten cradles are sus-
pended, were
brought over from
anchorage to anch-
orage, Thecradles
on the main span
are nearly 48 feet
long; and they are
suspended at such a
deflection that the
main strands, while
being made, will be
within easy reach of
the men who are to
regulate the wires.
They are construct-
ed of oak, and the
center of the floors
is made in part of
iron rods, so as to
admit of the free
passage of the wind,
and thus reduce os-
cillation. In order to
give access to these
cradles, the tempo-
rary foot bridge,
above referred to,
and of which an ex-
cellent idea can be
obtained from the
engravings present-
ed herewith, has
been recently con-
structed.

Two designs were
made for this part
of the work : one pro-
viding for a bridge
in a low position at
the level of the floor
of the main bridge;
the other 60 feet
above, at the level
of the cradles and
strands. Both posi-
tions have their ad-
vantages and disad-
vantages. From the
low foot bridge, the
regulation of the
strands in the cables
can be more easily
accomplished; but
access to the cables
could only be had
by means of long
vertical rope lad-

hesitate to express
his belief that this
frail structure may
be disabled more
than once by violent
gales before the
main ecables are
completed. Its prin-
cipal securlty
against the wind is
a pair of inverted
storm cables, as-
gisted by a number
of underfloor stays
in the main span. In
the land span, the
guys lead directly
to the anchorages in
the ground. The
ropes are all secured
together laterally.
It is of but little mo-
ment how much the
cradles may sway
about in the middle
of the span; but all
great waves must be
checked before they
reach the towers,
where alone the
ropes can be in-
jured. This is done
by the underfloor
stays and by secure-
ly fastening the
ropes to the mason-
ry. The inverted
parabolic storm ca-
bles serve rather to
prevent the foot
bridge being carried
away bodily.

We are indebted
for our information
to the report of En-
gineer Roebling,and
to the courtesy of
Assistant Engineer
W. H. Paine.

GERMAN STEEL
IroN.—Messrs. As-
beck, Ostbaus &
Co., a German firm,
are manufacturing
a substance which
they term steel iron
in five different va-
rieties, so that they
can furnish steel
upon iron, iron be-
tween two layers of
steel, steel between
two layers of iron,
steel core and iron
skins, iron core and

ders, difficult and THE FOOT BRIDGE OVER THE EAST RIVER, NEW YORK, steel skins, and other

dangerous to climb.

r [ H 9 y > H ), y H

l‘h(.' ll]l(:l'mldl..l!f‘ (,ru.(llu would have been almost inac- | when the lowering of the eable atrands will slightly curtail it,
cessible, Provision for safety against storms could per-| The construction of the foot bridge is clearly shown in Figs.

Fl.y. 2 2,8, and 4. Itis made of onk slats 8 by 1} inches, laid directly |

=30 P Fig. 3
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LEMURIA, THE LOST PARADISE,

In our review of Mr. Alfrod Wallace's new conclugions rel-
ative 1o the geographical distribution of animals, we notod
his very important statement that the study of the present
habitations of both animals and plants may add groatly to
our knowledgo of the past history of our globe. In fact, the
ohief deduction which Mr. Wallnoe draws from his extended
investigations is that such study may reveal to us, in a man-
per which no other evidence can, which are the oldest
features of the earth’s surface, which the newest, and which
have sunk beneath the ocean and thus been bhlotted out for
over. It will be seen, therefore, that in the study of arganic
life we nre brought face to face with one of Nature's own
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| ciphered still another account of a great flood.
true that, among a great many peoples, there are traditions |

rocords. A8 in the rocks sho writes of the hirth of new con-
tinents and new islands, and of the time when, and the con-
ditions under which, these mighty additions to the earth’s
surface were made: 8o in the habits of organized creatures
aho conceals the history of her destructive work, By the ald
of such knowledge ns to past organic mutations as the geolog-
jeal record supplies us with, we can determine the probable
birthplace and subsequent migrations of the more important

genera and families ; and in this way, while reaching a|

conception of that grand series of co-ordinated changes in
the earth and ita inhabitants, whose final result is seen in the
forms and geographical distribution of existing unimals, at
the same time we embark on a quest of lost lands,

It i=a remarkable fact that traditions substantinlly agreeing |
| withh the Biblical account of the Deluge exist nmong every

known people on the earth. Among the Hindooy, Greeks,
Chinese, Mexicans, Peruvians, Feejee Islanders, the Jegends

| are closely similar; and it is but recently that, from the clay |

tablets of the Chaldeans, the late Mr. George Smith de-

of countries which no longer exist. Even on old Venetian

It is besides |
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tho probable cradle of humanity. The husis of his inquiry
I8 the fact that the more highly Intograted creatures are the
newer, the less perfeetly integratod, the older; and measured
by this standard, Australin and South Americn are
oliminated from the question.  North America has remained
primitive in the second highest order of mammalis, Oge
continent has no tailless ape; and it is where the
animals appear—the chimpanzee, the gorills, and the
| —that we must also look for man. Searching through the
01d World, the lowlands of Siberis are geologically too re
cent; while if Europe had been the starting point, we should
have found fossil men, ns we have fossil apes.  In Southern
Asin, British India has been studied geologically with great
minuteness; and judging from the types of mammals found,
| our primordial parents cannot be localized there.
; The inquiry is now narrowed down to Lemurin, a conti-
| nent, Peschel asserts, required by anthropology; for we can
then conceive that the inferior populations of Australia and
India, the Papuans of the East Indinn Islands, and lustly
the negroes, would thus be enabled to reach their present
abode by dry land.  Such a region would also be elimatically
suitable: for it lies in the zone in which we now find the
anthropomorphous apes. The selection of this locality,
| Peschel points out, is far more orthodox than it at the first
glance might appear; for we here find ourselves in the
neighborhood of the four enigmatic rivers of the Scriptural
| Eden—in the vicinity of the Nile, the Euphrates, the Tigris,
and the Indus. By the gradual submergence of Lemuria,
the expulsion from Paradise would also be inexorably accom-
plished. To this may be added that ecclesinstical writers,
such as Lactantius, the vencrable Bede, Hrabanus Maurus,
Kosmos Indicopleustes, and also the anonymous geographer
of Ravenna, placed the Scriptural Paradise in Southeéastern
Asia, and some explicitly state that it was on a detached
continent, and that the ingenious maps of the middle ages

maps the lost island of Atlantis, lying west of the Azores, "x_"ibi' the first l’_“"“"‘l pair on a land surrounded by sea,
pml:inemly fizures. The Greek geographers mention the | lying beyond India, Th!gexpldm how Columbus, after the
island; and its sea kings, tradition says, invaded Europe and | discovery of South America, taking it for an insular conti-
Africa, but were defested by the Greeks and their allies. Dent lying southeast of the mouth of the Ganges, wrote
Whether that land was a myth, or whether it was America, bome to Spain: ““There are great indications suggesting the

13 an open question (in view of Dr. Schliemann’s discoveries,
| it is perilous to pronounce any ancient legend baseless); but
this aside, the story goes that the Atlantides became so des-
| perately wicked that a deluge swallowed up their island.
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1 of the earth in tarn, and, by studyling
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- 19 since recognized the fact that, unless the supposition of a

-+ 12 | series of the most stupendous miracles be made, the theory

- 3% of the Deluge covering the entire earth must be set aside;

Bl 14| and, in lieu thercof, the view is preferred that the flood
! oo R e - 1% covered only the small area forming the basin of the Eu-
Yoouna bread oven. the (©)........ 1 | phrates and Tigris rivers, which then was the sole region oc-
Wool, prices of ... . 151 | cupied by the human race. If, however, we couple the two

traditions, namely, deluges and lost lands, there will ap-
pear a probability that all relate to similar phenomena, which
are the subsidence or overflowing of islands or portions of
continents by the sen, Therefore it might be a more scien
tific view of the Flood to ascribe it to this well understood
natural action than to venture so violent an hypothesis, even
on the Mosaic account, as that, 1656 years after his creation,
man was still confined to the little region in Mesopotamia.
In the whole range of deductions reached by the study of
the distribution of animals, there is none more striking than
that which proves that a vast continent once existed extend-
ing from the island of Mudagascar to Ceylon and Sumatra.
Examination of the fauna of Africa and of Madagascar shows
that in Africa, especially in the east, there is an abundance of
large ungulates and felines (elephants, lions, cte.), all of
types now or recently found in India and Western Asia.
Again, the fauna of Madagascar is wanting in oll the larger
and higher African forms, and has a wonderful resemblance
to that of Mualuya and South America. We are, therefore,
sure that Madagascar must have been separated from Africa
before the nssemblage of large unimals, nbove referred to,
had entered.  There is proof that, during early tertiary
times, a continuous sea, from the Bay of Bengal to the British
Isles, completesy cut off all land communication between
Central and Bouthern Africa on one side and the great con-
tinent of the eastern hemisphere on the othor; so that
SBouthern Africa and Madagnscar were then united, and the
Intter ialand helped to form the great continent over which
the tribe of lemurs were distributed.  There 15 geological
evidence, in Ceylon and South Indin, all golng to show that
those physleal divisions were bounded on the north by o
consldernble extent of sea, und bhence probably formed inn
of n great southern continent. If we suppose that this
hypothetical land occupred the whole ares now inhabited by
lemuroid amimals, we must oxtend it to Burmah, South
Ching, and the Celebes.

Having established the possibility of the existence of this
last continent, Lemuria, we noed follow geology in the per.
son of Mr. Wallace no longer, but pass to Herr Peschel's
views of the greal mmportance of this hypothesis to the lus.
tory of our race. Peschel, in his chapter an the first home
of humanity, states that all oceanio islands, when first dis-
covered by European navigators, were uninhabited; and
from this and other conslderations, he concludes that the first
human bolngs were inhabitants of & continent. Then, by
-.-nunnur.: into the resemblances of various peoples, he log-
leally reaches the view that all our mce, starting from »
common habitat, may have gradually ranged over all conti-
nents and peopled them.  He next takes oncl geand division
its zodlogien) forms

and their changes, he secks 1o determine which division was

| building corporations in London and
(which bave been built especially

| proximity of the carthly Paradise, for not only does it cor-
respond in mathematical position with the opinions of holy
and learned theologians, but all other signs concur to make
it probable.” i

Herr Peschel’s hypothesis need not disquiet those who pre-
fer to believe that Paradize was nearer to the eastern lands
of the Scriptures, Its value, its author states, is that **it
challenges a geological investigation of Madagascar, Ceylon,
and the island of Rodrique, as well as deep sea soundings in
the Indian Ocean, to ascertain whether vestiges exist of the
higher points of vanished Lemuria."

S eer—
CITY ARCHITECTURE.

There is a widely extended discussion now going on as to
the merits of the better class of houses built in these days.
Dr. Richardson attacks them on sanitary grounds, and his
condemnation is as sweeping and ns unreasonable as that of
Mr. Ruskin; and the only remedy which these gentlemen
propose for the people of Great Britain is to sweep away
every dwelling from gne end of the island to the other. Such
exnggerated statements come naturally from the lips of Mr.
Ruskin, whose wstheticism does good by inculeating a faste.
for correctness and purity in style and for genuineness nud
thoroughness in work; but Dr. Richardson has more utilita-
risn aims, and such wild propositions serve only to repel
people from the consideration of the many sensible sugges. ,
tions which he has made. Although 1t may be theoretically o
true that a kitchen should be at the top of the house, it is
not necessary to destroy a dwelling that has one at the bot-
tom; and the people who live in modern houses are not so
contemptible, cither physically or morally, that their homes
should be demolished at the instance of these architectural
reformers on sccount of their unfitness for habitation, Ar-
chiteets and hygeists would do much more for thew confem-
poraries, and for art and science too, if they would showus
how to make the best of what we have; to ventilate thor:
oughly our basement Kitchens rather than to tear down our
houses; to lead our sewer gases away from our houses rather
than to pull down one side of the structure to bulld a gas
shaft; in short, to improve the homes we must live In miher
than to dream about those wo might have if the world were
created to.day, and everybody began existence with un- {8
bounded wealth, » . -

Of the comfort and wholesomenoss of the better cluss of
American bouses it 18 impossible 100 speak 100 highly, The
ventilation is generally well provided for, and the heatin
cquable, and the temperature moderste; dryness in
cellars s an objoct which our architects spend my

Ao itied

q

pains to achieve, and usually ample k
the front and back rooms of our houses.
will st once seo that we speak of

better quarters of our large cities; an

in crowded neighborhoods, and many of the funs
structures in rurl districts, are scaroely capable ¢
moent without mzing the entire structure.
first are due to heavy taxation, which ¢
crowd their tenants on to the smallest p
the Inability of tenants to pay rents for large
there ks no reason why large buildings, each o
o great number of families, should not have.
provision for health and convenionce,
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'N‘l llenun'nnlA Integrity. General ‘l’l;:nun-lon», then,
s where the inbabitants are ' support of his theorfes, triumphantly claims that they must bo
of “to the acre small; and well founded, because ** the highest scientific authority in the |

m ! |

X0 nally great mortality in country "—to wit, the Commissioner of Patents—has granted |
. large cities Is not due solely to density | a patent on their application. That the above official |
¥ Is e officio the greatest of American scientists will be |
' faults in city architecture are 1o bo found In amusing news to our readers. It raives the question as to |
) per houses. Although many of uma‘ who is the highest selentific asuthority now, the Comml-lnncr]
‘modern contrivances for waving labor  who signed General Pleasonton’s patent or the present lu-|
‘ convenience of their inmates, they are | cumbent, or which one of the numerous gentlemen who have
arac by two bad practices, numely, disrogard of adorned that office for brief periods in tho past.  Besides,
hygienic laws and flimsiness of construction. The excellent to cluim that, because something Is patented, it is necessarily
system of heating by furnaces placed in the basoment la:ncleullﬁmlly sound and of major importance, betrays but o
vitinted by muking the heaters too small, 5o that they are small acquaintance with inventions in general, The Patont
overdriven In cold wenther, and the air passing through Ofice does not indorse any device. The patent is mmply‘
them becomes too dry, thus rendering the lowor rooms of | granted on prima facie evidenco that the idea is new and
the house unhealthy ; and it has been shown by the experi- | useful; and in endeavoring to extend the benefit of the pro- |
ments of General Morin, Director of the Conservatoiredes  tection to inventors, the examiners favor the latter, or should ‘
Arts ot Mdtiers in Paris, that air currents in contact with ,do 50, in the highest degree, acting favorably whenever there l
red hot iron become absolutely poisonous. It is safer, says Is a possibility of the existence of even a germ of some
Mr. James C. Bayles in an excellent paper on dtynmbltee-:hnun better conception.  Ax it is, the Patent Office rejects
ture in the Juternational Review, to keep the tempermture of ’ very many more applications than it ought to; and on the
the surfuces of a heating furnace below 500° Fab. Again, other band, it is constantly erring, often egregiously, in

|l—l electricity ns 7.;'; malh duty of lightning rods. Projecting

points do not attract the thunderclouds; but elevated portions
of the ground, ns well s trees and houses, when in conducting
communication with the earth, become charged by induc-
tion, and then exert attraction, whether there are pointed rods
in the vicinity or not. The latter will, by their property of
silent gradual discharge, serve to diminish the electric ten-
gion; and in place of being a source of sttraction they will
diminish this attraction, and take from the impending dis-
charge a great deal of its violence.

We must, therefore, come to the conclusion that elevated
points are desirable a8 upper terminals of lightning rods; and
experience fully verifies this conclusion by practical results.
One of the oldest instances took place in the tower of the
enthedral of Siens, in Tuscany, which had been very fre
quently damsged by lightning. In 1776, a Jightning rod was
erected; but the people objected, and some of the priests
called it an impious contrivance, invented by a heretic; but
when it was found that the tower was rarely struck, and that
once during a heavy thunderstorm the stroke followed the
lightning rod without doing the least damage, the heretical
contrivance came into proper esteem. The starlike termina-
tions of some lightuing rods are injurious. Faradsy bas
proved that a single point discharges and absorbs electricity

by faulty construction, many of these furnaces carry car- | granting absurd claims. “Because the Commissioner of Pat-
bonle oxide and sulphurous gases into the apartments. lenu, in allowing General Pleasonton's patent, made a very
Ventilation is a subject on which much has been written, sorry blunder (which, by the way, we are inclined to think

and yet it is little understood. That provid:zd by the open
fireplace is nearly perfect; and difliculties on thix mhjcct.|
are found muinly in small houses heated by hot air, Draughts
of air in such houses are frequently kept out with weather
strips, and air is only admitted by chance opening of doors.
The plumber's work is another defective element in these
houses; and the dread zymotic diseases which arlse from
sewer gases bear terrible witness to the truth of this state-
ment, These diseases cause nearly 80 per cent of the total
mortality of New York city. And the differcnce between
good and bad plumbing, says Mr. Bayles, 15 so slight as to
escape the notice of any but a trained expert, and here the
responsibility of thearchitect becomes of the utmost impor-
tance.

The want of solidity in the building of cheap houses is
the canse of the destructiveness of fires in thiscountry. Mr.
Bayles averages our annual losses by fire at §100,000,000.
Structures in which cheapness was the only consideration of
the architect are inmany places so numerous that solitary
buildings considered fireproof are destroyed by the fierce-
ness of the conflagration which rages round them. That,
this can readily be remedied is shown by the example of
many European builders, whose cement floors and well plas
tered woodwork are uninflimmable, and in whose houses fire
seldom spreads bevond the room in which 1t originates,

-
-

THE WORKING OF PATENTS IN CANADA. 1

A section in the patent Inw of Canadn requires that the
manufacture of the invention or discovery must be com-
menced within the realm within two years from the date of
the patent, or the latter becomes void. Another cluuse in
the same section declares that a patent shall be void if, after
the expiration of twelve months from the granting of a patent,
the patentee or assignee causes to be imported into Canada
the invention for which the patent isgranted. A clause was
subsequently added, however, granting the Commussioner
the privilege of extending the time for introducing an in-
vention beyond the two years if application 18 made to the
Commissioner not less thun three months previous to such
expiration, and if ample evidence 18 ndduced that it has been
beyond the patentee's control to comply with the two years'

15 chargeable to the examiner, as of course the Commissioner
knows nothing of the immense majority of patents to the
documents of which his signature is appended in advance),
certainly the General cannot convinee sensible people that
his abnormal theories obtained any indorsement.

The remainder of General Pleasonton’s letter is but o re-
awfMlrmation of his interpretation of his alleged results; and
tho assertion thut blue glass alone does not produce the bene-
ficial effects clnimed, but that they are wholly due to *' as-
sociated light." Associated aght in his grapery came through
one eighth blue glass and seven eighths clear glass.  Sunlight
through blue violet glass, spectroscopically examined, as we
previously explained —and a distinguished physician of this
city has since corroborated our statement by further experi-
ment—is nothing but sunlight diminished in intensity.
Therefore General Pleasonton's claim now is based on puresun-
light, one eighth of which is dimmished 90 per cent: in other
words, sunlight weakened J in inteosity, according to Mr.
Gaflield’s data, elsewhere noted. As General Pleasonton de-
votes a considerable part of his letter to informing us on
what we based our own criticisms—a favor on his part quite
unnecessary, as well as wholly mistaken in its premises;
and as a still larger part 15 g@iven up to mere assertion,
mingled with curious misunderstandings of our very plain
statements, we think that no further notice of s epistle 18

temporaries, wo would add, however. that we see no neces
sity of repeating the large number of experiments—some
dating back two centuries—which very positively disposed
of the whole subject, even 1f by not doing so we earn the
imputation of closet theorists. Our long experience 1 deal-
ing with arcle squarers, perpetual motionists, Keely motor
people, and now blue glass adherents, besides al. the other de-
ceptions rife in the mechanion. and scientific world, enables
POINTED LIGHTNING RODS.

The mportant question as to the proper form of hghtning
rods occupied the minds of many savants some 75 years ago,
and filled part of the scientific journals of that period, It
has lately been renewed, and, ns formerly, there are defend-

requirements, S
Some parties who took patents two years ago have supposed

ers and antagonists of the pointed rods. [t is argued by the
latter that the object of a lightningrod 15 not to attract the

required.  For the benefit of sundry blue-glass-crazed con- ‘

us to bear such ammadversion with unruffled equanimity. |

that it was sufficient to hold the patent by importing into | thunderclouds to the building to be protected, and induce
the conntry various parts of the entire machine, and putting | discharges there, and it is clumed that long, upward-pro-
them together in a Canadian manufactory. The able Com- | jecting lightning rods do this very thing, and that, although
missioner, Mr. Taché, decides that such importation does not | they are a protection in one sense, giving o ready path to the
accord with the spirit or intent of the law; but in a case | discharges, they become n source of danger by attracting the
which recently came before the Commission, he rules ** that | clectrically charged clouds, and making discharges more fre-
the respondent having refused no one the use of his inven- | quent,  Let us test this reasoning by the well known lnws of
tions, and th t the importation, assented to by him to be | electricity.
made, being inconsiderable, having inflicted no injury on | The nmount of electrio attraction depends on the extent of
Canadian manufactures and having been so countcnnnced, | the nttracting surfoces, and on their distonce.  If o series of
not in deflance of the law, but cvidently as o means to ereato | clouds, sny of n square milo i extent, fonts over the earth's
n demand for the said inventions, which the patentee intended | surface, these clouds boing charged with positive elootricity,
to manufacture, and did, in fact, offer to manufacture in they will Induce, In that part of the earth’s surface within
Canadg, he has not forfeited his patents.” | the attretive influence, negative electriaty. This charge will
It is evident from this decision of the Commissioner that incrense ns the distance decrenses, ns thoe clouds follow
he fotends to construe the laws in n spirit of Ilhorullty:nm direction of the nttraction; untilat lust, when the distance |
towards the foreign patentee whon it can be done without  bocomes small cnough, nn explosive disehurge takes place, the
prejudice to the interests of Canadinn manufactures, stroke of lightning consisting in the mmultaneous discharge
—. o of positive electrieity from the cloud to the earth, and of
THE BLUE GLASS DECEPTION. nogntive electricity from the earth to the cloud, The mane
An open letter addressed to us by General Pleasonton, of | festation of Hght und heat 1 the simple rosult of the neutral-
blue glass notoriety, has appeared in the columns of an even: zation of the two electricities, and will bo greater in propor. |

| fuster than a bifurcated or trifurcated terminal; if more
' points are added, still slower becomes the discharge, by their
mutual interference; until at last, when the top is surrounded
with an infinite number of points, a ball is the result, and
the silent discharge ceases altogether.

But the upper pointed terminal is not the main part of
the lightning rod; because it may be omitted altogether,
although it is better to attach it, The main part is the
ground connection; and as this is out of sight, itis often
shamefully neglected. Much ignorance prevails in this re-
spect also; hence it frequently happens that the electric cur-
rent leaves the rod, to enter the house and pass off by the
gas, water, or sewer pipes; and in its course it sometimes
causes considerable damage. A connection with a water
course, a well (not a cistern), or at least with the moist ground,
is not imperatively necessary. If the soil is silicious and
naturally dry, it is best to drive some pointed iron bars into
the ground in such placcs as they are most likely to reach
moisture, and connect all their upper ends with the conduct-
mgrod. The rule that requires a conducting surface equal
to that of the roof to be protected, to be buried in the ground,
given by some would-be suthorities, has no foundation either
in theory or practice. [t is not the electric charge of a roof
which has to be disposed of, but that of a cloud over 1t; and
the latter has sometimes an extent of several square miles.
All reported failures of lightning rods may be traced to de-
fective connections. especially ground connections. Rods
that are faulty from the outset are often made useless by
, subsequent neglect: as we found some years ago at the vil-
lage of Gilboa, Schoharie county, N. Y. The church was
situated on o hill, and quite exposed; the under end of the

lightning rod, which in its upper end was conncoted with the
spire, was pulled out of the ground, and lay on a pile of fire
wood 1n the rear of the church. If this church had been
struck and burnt down, it might have been pointed out us
an example of the utter uselessness of lightning rods.
S e ——
; Excitement the Stimulus of Business,

There are a numerous class of men who live almost entirely
upon execitements. In a calm dispassionate flow of life and
business they are stupid and powerless; but stir up the placid
sea until it surges with violence, and they are then ready for
o mission—armed and equipped for the toil of life. Such
minds are the martyrs of this age of enlightenment—the life

Cthey lead 1 a consuming one, and vitality s spent with o
prodigality more than herote.  The requirements of business
are making this method of living more imperative, and wih-
out it success 15 beyond a reach. Half a century since the
rivalries now experienced m all departments of human in-
dustry were then unknown. A new order of mind and new
energios nre called into requisition. The business man of
the last generation would hardly bo recognized by the pre-
valling caste. Flesh and blood are capable of enduring many
hurdships, but the delieate nervous organization, s accom-
paniment, breaks down at length under the incessant tension,
Disregarding the friondly premonitions of temporary illuess,
the exhausted miod holds on its work by the necessary and
agreeable stimulus of fresh excitements, until a sudden re-
action crushes 1ts vigor, and then comes on the weakness,
satiety, and sorrow of hopeless mflrmity,

It 18 not without s shade of melancholy that we notice 1
almoat overy daily Journal the record of a fultering in the
ranks of business men,  This successful merchant or manu-
fucturer has impaired his health by overwork, which means
Wwo much nervous excitement, and hoe starts for Burope
tho hope of building up s health on o broken foundation,
Another professional man is aroused from s dream of am-

ng journal of this city. The mussive relates to our recent
criticisms on the writer's alleged discoveries, It s altogether
too lengthy for reproduction here, nor is such publication
otherwise necessary, musmuch ns it elearly shows that 1ts
nuthor has not perused our articles with any degroo of at
tention, or else that he totally msapprebends the nature of
the facts and arguments we have advanced.

ton as their quantity and Intensity were greater

Looking at the subject exclusively from this point of
viow, ull that appears necessary 18 to provide o ready path to
the olectrie discharge, such as n rod mado of good conduet-
ing materinl, of suficient eapacity to be uninjured by the
strongest current, and well connected with the ground, 8o as
to establish ot the moment of discharge o perfect communi

The main poimnt of General Pleasonton's letter 1s an objee | cation between the eloud and the earth, which, previous to
tion to our use of the word **deception,” a term which we | the stroke of Hghtoing, were chargod with apposite kinds of
employed, ndvisedly, since we behieve that General Pleason. | electrieity.  If we consider the function of elevatod points
ton deceives both humself and the public. a view which we on highung rods we find that Bonjumin Frankhn was correot
cuti hold without casting the shghitest imputation on the gen | when he recoguized the gradual absorption or discharge ot

bition with the frighttul conviction that phthias has fastened
s deadly grasp upon s vitals and the grnm mages of
weakness and decay henceforwand il lus vision,  There has
boon an alarmung merease of disense within o fow years
having its ongin in the eauses we have named, snd the
effcct of 1t should be to produce greater moderstion.
What if the profits are less? They can be continued longer
and hfe made happier,

There i no necessity for this woste of Hfe==it 18 o sheor
deluglon, the eftoct of o foolwh amtition,  Better nceept the
hertage of poverty or a moderate success than the i talibie
necessity of an early disoase.—Hunt's Merchants' Magaaine,
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CURIOSITIES OF GLASSMAKING,

are produced in bas-relief raised on a dolicate white opaque

The manufacture of glass dates back to the remotest an- | glss overlaying a transparent dark blue ground, the raised

tiquity. In the Metropolitan Museum of Art, in this city, | portions being evidently earved by hand

ll [u SUP PO d thnt

are glass bottles and vases exhumed from the ancient tombs | in this, as in the Portland vase, tho bluo glass was covered
of Cyprus, which were probably manufactured forty con- | with enamel; but the difficulty of tempering the two bodies

turies ago; and in some of the tombs of Egypt are abun-
dant represontations of Theban glassblowers (Fig. 1) at their

Fig. 1.

of different specific gravity, so that they should withstand
the work of the sculptor, must have been vory groat,

Fig, 4.

work. It is a well authenticated fact that whole streets in
ancient Tyre were occupied by glass factories; and for some
centuries glass is said to have constituted almost the only, or
at least the prominent, article of trade of that great commer-
cial oity. It was during the reign of Nero, so far as we can
discover, that the first perfectly clear glass, resembling crystal,
was manufactured. Pliny states that the Roman emperor
gave a sum cquivalent to two hundred and fifty thousand
dollars of our money for two cups of ordinary size, and that
rich articles of glass were in such general use among the
wealthy Romans as almost to supersede articles of gold and

silver,

The history of glassmaking is attainable in so many stand-
ard works that it is not deemed necessary to trace it here
to any extent beyond what is needful for the description of
the most famous productions of ancient and medimval glass

The Strasburgh vase, Fig. 4, was found, in 1825, in o
burial easket disinterred near the fortifications of Strasburgh,
It is made of white glass, enveloped in a curious network of
red glass,  About the rim are portions of the name MAXI-
MIANVS AVGVSTVS, a Roman emperor who died at
Marseilles A.D. 810.

Fig. 5.

Fig. 5 represents ancient Greek glassware.  The forms are
probably the prototypes of many of the commonest designs
now in use. A vessel of glass in the form of a fish is shown

lin Fig. 6. This is attributed to the first Christians, The

makers, which are represented in the accompanying engrav- | Greek name for this fish commences with the letters X and
ings. The Portland vase, represented in Fig. 2, was found, | o of the Greek alphabet, which characters (ch and r) are also
about the middle of the sixteenth century, inclosed in a sepul- | the first two in the word *“ Christ.” For this reason the two

chral chamber under the | Greek letters in monogram were adopted as the Christian

Fig. 3.

Monte del Garno, near|symbol, and the vessels holding ol used in the sacrament of

mon engaged in it to remain at Murano, the island whers the

factories were loeated, the Senate made them all burgesses of

Venice, and allowed nobles to marry their daughters. An
old writer, describing the Venetian industry, mmys: “The
gentlemen of the great glass houses work only twelve hotrs,

but that without resting, ns In the little ones, nnd always

standing and naked. The work passes through three lmmin. i
First, the gentlemen apprentices gather the glass, and pro-

pare the same, Tt is then handed to the second gentlemen,

[ who are more advanced in theart.  Then the master gentle

man tnkes it, and makes it perfeet by blowing it, In the lit- ‘
| o glass houses, where they make conch glasses, drinking
| glnsses, crystals, dishes, cups, bottles, and suchlike sort of
| vonsels, the gen
tlemen labor but
[#lx hours alto-
gether, and then
more come in
and take their
'Il:ll‘i'ﬁ. .‘\ n ll
thus they work
night and day."”
‘ Specimens of

Fig. 7.

Venetian  glass

| aro represented
[in Fig, 9. These
are yet made in
!‘\Iunmu, whero
| there are whole
streets of fur-
naces. They say
there ““that should any one transfer a furnsce from X
Murano to Venice, or to any of the assembled Islands,
or to any other part of the earth, to use the same ma-
terials, the same workmen, the same fucl, and the self-
same ingredients every way, yet they cannot make crys
{tal glass in that perfection for beauty and luster as at
Murano. Some impute it to the circumambient air, which
is purified and attenuated by the concurrence of %0
many fires that are in these furnaces day and night perpet-
ually, for they are like the vestal fires, never going out.” The
interior of one of these old glass factories, reproduced from
a wood engraving of the sixteenth contury, is represented in
Fig. 10.

Among the workers at the Murano furnaces originated the
quaint old notion of the salamander, the fireproof monster.
It was believed that at Fig. &
certain times this won-
derful being issued
from his abode in the
furnace fire, and, as
opportunity  offered,
carried back some vie-
tim to his flery bed.
The absence of work-
men, who sometimes f
departed secretly for 3 e
foreign lands, was al-
ways accounted for by the hypothesis that, in some unguarded
moment, they had fallen a prey to the salamander.  Visitors,
0o, whose courage could sustain them, were directed to look
through the by-bole to the interior of the furnace, and no
one failed to discover the monster coiled in his glowing bed,
and glaring with fiery eyes upon the intruder. Some gal-
lant knights in full armor, it is said, dared a combat with
the fiery dragon, but always returned defeated: the impor-
tant fact being, doubtless, then unknown or overlooked that

Fig. 9.

Rome. It was ornamented | baptism were made in the shape of a flsh

with white opaque figures, | A very curious vase, found in France, and probably made |
in bas-rclief, on & dark |by the Romans during their occupation of Gaul, is repre
blue transparent ground. |sented in Fig. 7. It is a cup of yellow moulded glass, and
It is supposed that the originally was in two picces.  On the sides are mised figures
whole of the groundwork | of gladiators, each figure having a name inscribed above it
below the handles was | Similar vessels, decorated in like manner, have been found
originally covered with | in England; and it is believed that they constituted the prizes

white enamel, out of which | offered in gladiatorial combats

the figures were g
sculptured. in the Fig. 6
tyle of a cameo
with most astonish
ih_’ skill and labor
The vase was pur-
chased by the
Duchess of Port

land (whenee fts

"'v""’i/'l/.l'li o
i (e

PR

name) at a price ex
ceeding $9,000
Several copies of
it were made by
Wedgewood. While

on exhibition in

stoel armor, being a mpid conductor of heat, would belikely

London, the original was socidentally thrown over by a vi The cup of transparent glass dopicted In Fig. 8 is of un-

Hor's cane striking It, and was broken In fragment The | cortain origin, although the fabrication Is very remarkable, | to tempt a more ready approach of the fabled monster,
pleces, however, were afterwards fitted together with r It was found in France in 1862, and s of dnrk groen color, A belief was long prevalent that glass drinking vessels,
markable sccurscy, but of course the value of the object ‘ the inscription being ralsed in white enamel It probably made under certain astronomical influences, 'Dﬂuﬂ'ﬂlhu
was greatly lessened .-I sten from the sixth century fiy to pleces if any polsonous "(‘u'd were 'M in them;
Next in order of importance is the Naples vase, Fig ’ The romance of glass making centors about Venloe, which | and sales of Venetian glass vessels of this kind wern made
which was exbumed at Pompeil in 1820, Tt isabout 12inches | ity for a long period held the monopoly of sapplying all st enormous prices. Another idea existed that vossels of »
high, and 8 inches wide, and is of the same style of manu I 80 useful were the glasmakers at one perfod in  certain form, made in & peculiar state of WWM
facture s the Portland vase.  The figures and folinge whi Venloe, and 5o ¢ derable was the revenne sceruing to the  after midnight, would allow a pure dismond 1o pass directly
form the design are representative of the harvest uod | Republic from their manufacture, that, to encourage the through their bottoms, Varions articles, such as colored
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goblots, were thought to add to the flavor of wine, and to
detract materially from its Intoxicating quality.

In 1486, Emperor Nicholas, of Austria, established near
Vienna glass works for making glass after the Venetian sys-
tem; and from that time forward the industry greatly In-
croased in Austria and Bohemin. In the seventeenth century
the Bobemian workmen began to make a new product,
called the * Wilkomm,"” Fig 11, in white or green glass,
painted in ennmel with armorial

bearings,
and nnimals, cte. This wus the beginning of the famous |
Fig. 10.
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Bohemian glass manufacture. The fabrication of the Wil-
komm ceased early in the eighteenth century, but attempts
ure now being made to revive it,
The growth of the Boheminn glass industry was much
encouraged by the Empress Marin Theresa, who gave priv-
3 iloges to all glassmakers
Fig. 11. who immigrated to the
Austrian dominions; and
the vast deposits of pure
quartz in the BoOhmer-
wald and the Riesenge-
berge became the princi-
pul seats of the trade. As
the trade grew, the Bo-
hemion artists gradually
freed  themselves from
Venetian influence as to
form and decoration; and
although their designs
were somewhat heavy, the
colors and decorations
were varied and artistic.
The use of a cutting wheel
for engraving glass was a
great aid to the art, and
was o German innovation,
The products of Bohemian
glnssmakers were prohib-
ited from introduction in-
to France up till 1860, and
specimens became of ex-
ceptional value in that
country, and possessed the
usunl pleasant flavor of
forbidden fruit.

Artificial X¥vory,

We find in our French
contemporaries two new
processes for the manufac-
ture of this material. The
first consists in dissolving two parts of pure india rubber in
thirty-six parts of chloroform, und saturating the solution
with pure ammonincal gas, The chloroform is then distilled

Scientific American.

The second process involves the use of papier machéd and
gelatin combined. Billiard balls of this substance cost about ‘
one third the price of genuine ivory balls, and are claimed
10 be quite as hard and as elastic as the latter, They may |
be thrown from high elevations upon pavements wmmus ‘In- |
Jury, snd will withstand heavy blows with the hammer. I'he i

composition Is known as Parls marble, and may be used for |
ralsed ornamentation of ceilings, or prepured o as to imi.

figures of birds | tate fine varieties of marble.

ST
Planing Ml Machinery,

Wo quote from o third article from the pen of Mr.
F. H. Morse, published in the Northwestern Lumber-
man, the following remarks (seo pages 115 and 135 ufl
our current volume for the previous extracts): !

It is pretty generally conceded by experienced me- ‘
chanics that there i no maching In use the bearings of |
which require more attention than those of the planing |
mnehine, The very high rte of speed at which the |
spindles are necessarily run, the sudden and severe
stralog they often receive, and the fine dust which col-
lects upon every part, absorbing the Jubricants und fm-
peding their free operation, renders It vitally important
that constant care should be exerclsed to keep them in
proper order, that they may run without heating and
produce smooth work.

Spindles should be made of rolled or cast steel, cut
from the bars and properly shaped in the lathe, but
should never be put into the fire. Bteel is superior for
this purpose in many important particulars, though
until quite recently wrought iron was almost exclusive-
ly used. Steel is much more homogeneous than iron,
and for this reason may be turned more nearly to a
cylindrical form, a condition which has much to do
with the production of bearings that will remain cool |
under high speeds. A spindle that lacks uniloﬂnityl
as to hardness may by grinding—though not by filing |
or turning—be made so nearly round as to answer
well for moderate speeds; but when put in motion at
s rapid rate, the ends of the fingers applied to its sur-
face will reveal the irregularity in its shape, proving
that it is totally unfit to be used for quick running
machinery. Good steel is not only more casily re-
duced to the proper shape, but on account of its su-
perior stiffness the spindles may be made about one
third smaller than where a weaker metal is used, thus
greatly diminishing the friction and also their liability
to heat the bearings. Its greater strength is another
point in its favor. According to Templeton, the dif-
ference between wrought iron and cast steel as re-
gards their torsional and cohesive properties is as fol-
lows, the table showing the results obtained from ex-
periments with one inch round and square bars, in |
pounds avoirdupois: '

?
|

TORSION, COMESION,
ROUND | SQUARE | ROUND l SQUARE
BAR. BAR, BAR, | DAR.
Wronght {000, .. cevvvvvvee onn 12,063 15,300, 43881 55,82
ORI OO 2.3 v m feegsoaians 20111) 20,850 105,454 134276

From this exhibit we find that the torsional strength of
the steel is nearly 75 per cent greater than iron, and its co-
hesive strength nearly 140 per cent greater.

The bearings for spindles should as a rule be of brass;
but with the exception of one or two firms, manufacturers
use only Babbitt metal, which, on account of its cheapness
and the ease with which it may be replaced when worn
out, will doubtless always be in favor. As nearly the
same rules that govern the use of one are applicable to the
other, we confine our remarks chiefly to those made of the
last numed material.

The length of bearings is a matter of much more impor-
tance than their diameter, and our best builders now make
them of ample size in this direction. How to mould a bear-
ing properly is something which cvery operator should
thoroughly understand, and it will not be out of place per-
haps to give some hints as to the best way of performing the
operation.

While almost any mechanic can mould a bearing in some
style, there are but few who can do the job properly, that is,
50 that it will not heat, and enable the machine to produce
good work, It is often, and in fact most always, the case
that, when a planing machine is started up, just after the
cylinder bearings have been newly fitted, smooth work
cannot be turned out, while it is just the time when it would
naturally be expected that the machine wus in the best of

147

process one side of the shaft or spindle is surrounded with
hot metal while the other remains comparatively cold, and
every mechanic of ordinary intelligence knows the result of
such treatment; it must certainly spring the shaft and prob-
ably ruin it. Some mechanics say that when the other side
comes to be poured it will spring back into its former shape,
but this ides Is too fallacious to need contradiction, If a
bearing made by the above described method I examined
carefully, it will be found thst the spindle bears only upon
the ends of the journal. Bearings for slow moving shafts
can be moulded in almost any way, and yet be made 1o an-
swer the purpose; but for machinery which must be run at
an extremely high rate of speed too much care cannot be
excrcised in their construction.
— b ———————
A NEW FRICTION CLUTCH FOR SHA¥TING.

We extract from the Belgian Bulletin du Musée the an-
nexed engravings of a novel shafting connection, the con-
struction of which is quite simple. On a bracket, O, Fig.
1, are the two journals, 8, through which pass the ends of

g
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Fig. 1.
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the shafts to be coupled. To these extremities, the acting
parts, m, of the clutch are attached, and on each face of the
latter are rings, V-shaped in cross section, which, when the
faces are approximated, interlock. One part of the clutch
has a tongue, !, which enters a groove in the opposite part
and thus serves as a guide. It will be seen that, when the

| two parts are brought closely together, the friction between

the opposing rings will cause the motion of one shaft to be
transmitted to the other.

The movement of the clutch into or out of action is ef-
fected by the hand wheel, F, and shaft, M, Fig. 2, which

order; instead, it makes the surface of the lumber uneven, |
or wavy, as it is termed in planing mill parlance. The
usunl remedy—if remedy it may be called—Is to lot them |
wear down, operators seemingly entertaining the Impression '
that they will be all right after a few days’ wear, This prac-
tice is decidedly erroneous and goes to show that the me-
chanic does not understand this branch of his business ns
well as he should, A new bearing can bo kopt just as cool,
and need eanso no more irregular work to be turned out, than
one which has been in operation a week or a month,

The method of moulding cylinder boarings most com-

ut o temperature of 165° Fah. ; and the residue, mixed with | monly practised is to place the cutting oylinder as nearly as
phosphate of lime or carbonate of zine, is pressed into possible in its proper position (that is, parallel with the bed of

moulds and dried. When phosphate of lime is used, the

product is said to possess in a remarkable degree the peculiar
composition of natural ivory,

:

i

|

the machine) and pour the lower section of the bearing first;
then, after the requisite amount of packing or lining is put
on, the upper half is bolted down, and then poured. By this

turns a screw engaging with a helicoidal wheel, B. On the

| axis of the latter are cut two screws, G, oppositely threaded,

on which travel nuts, H.  On the nuts are lugs which enter
the crotched ends of the levers, K. These levers are attached
by balts, E, to the parts of the clutch, and are connected to-
gether above at A, at which point there is a supporting arm.
By this device moving shafts may easily be coupled without
stopping them,

-
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T the Kditor of the Seientific American :

In your paper of February 3d, you published an extract |

from & Jecture by Professor Roscoe, in which the opinions of
Mallet and Sir William Thomson are quoted to show that
the center of the carth is not necessarily in a state of fusion,
as I think several eminout geologists, and especially Bir
Charles Lyell, always held. But it has been taught for
many yoars that tho shape of the earth, being an oblate
spherold, was very strang evidence, If not positive proof,
that It had onco boen in & meltod state.  This doctring hos
becomo a dogma in the seminarios of loarning, and In the |
texthooks: and it has boeen entertained by many of the most
profound natural philosopbors for more than a hundred |
years. I have seen it in the writings of Professor Tyndall
and Professor Draper, also in Humboldt's ** Coamos,”

inquire whether the conclusion ls correct? T do not propose
to disouss the origin of the earth, or to argue that its interior |

is not now in & &tate of fusion, But I hold that its shapo obtained will not burn by fself, but will extinguish n lighted | faund by Ita neighborhood to TJupiter, being n Jittlo south of

proves nothing as to its origin, or the present condition of

fte interior. I think the earth could not retain any shapo | change its properties; in &hort, we know it to be hydrogen, n | o0 4in otm. A, M. The more rapid motion of Mars

very different from the present one, even if it were composed
of solid iron. i

It i« known by all architects and engineers that there s a
limit to the size of arches, depending on the strength of the
material used. An arch spanning several inches can be
made of soft putty. Many feot can be spanned by an arch
of brick, and hundreds of foet are spanned by steel in
bridges. But no one believes that an arch over Lake Erie,
or over the Straits of Dover, would sustain itself, no matter
what material was used. So that there is a limit to the size
of any large body, beyond which gravitation exceeds cohe-
sion. The most minute particle of water assumes a globular
form when not in contact with other matter. Putty or jelly
would act like water, but would require a larger quantity to
overcome the cohesion of the particles. A body the size of
the earth, if not revolving on its axis, would be spherical, or '
very nearly so, even if composed of steel.  But let it revolve
on its axis, and it will be an oblate spheroid. A very small
planet, like some of the smaller asteroids, or a meteoric rock,
might retain permanently any given shape.

Liquids, confined in tubes, press with the same force later- |
ally that they do perpendicularly, at any given depth. The
ssme must be true of particles of matter in solids; but the |
force of cohesion holds them together so that they are not |
pressed out laterally. The cohesive strength of any sub-
stance being known, it is casy to calculate the height to
which a perpendicular column of that substance could be
raised before the particles would be forced asunder at the
base, The tenacity of cast iron is sometimes estimated at |
20,000 Ibs. per square inch, but it varies greatly. This is
when the force is applied by stretching a suspension, and
the particles are strained apart.  But the cohesion among the |
particles would be much greater whore the foree is applied
by compression. Ihave not statistics to enable me to say
what it is; but assuming the cohesion of cast iron to be twice
a3 great under pressure applied in a given direction as it is
when the force is applied by stretching, that is 40,000 1bs,
per square inch, and assuming the weight of iron to be 450 |
Ibs. per cubic foot, then a column of cast iron, of uniform '
thickness, could sustain the pressuro of its own weight only
to the height of 12,822 feet—a little over two miles. If the
earth were n perfect sphere of cast iron, with gravitation and
rate of rotation the same as at present, the pressure towards
the center of the earth from the poles would exceed the
pressure from the same area, near the equator, by an amount
equal to the weight of iron 18 miles thick. And the press-
ure within the polar circles wonld be about equaul to the
weight of iron 10 miles thick. This would be a pressure of
165,000 bs. for every square inch of surface within the polar
circles, It would exceed the weight of sixty million cubic
miles of iron sround esch pole. The strain from this enor-
mous pressure would not be evenly distributed throughout
the interior of the earth; it would be mainly concentrated on
or near the plane of the equator. I think the earth conld
not withstand the strain from such a pressure. The poles
would sink, and the equator would bulge out.  1'here might
be an oscillation of the different parts for a long time, but it
would finally come to un equilibrium. T think that almost
any mathematician will bo convinced, by a little examina-
tion and reflection, that I am right, T. R. Fisuen.

Lawrence, Kan. 5

Boller Explostons,
To the Editor of the Beientific Amarican :
As tho causes of boiler explosions are being disenssed in

the SereNTIFIC AMERICAN, permit me to offer o word ortwoin
relation to this subject.  Occasionnl mention is made of o

certain gas, represented as possessing torrible destruetive

properties, and claimed or believed hy

many to be the
of scarcity of water in the S i gt

boller, and the real cause of ox.

plosion. 1 have never yot seen any description or analysis |

of this gas, or been able 1o obtain ny inf: fon t1
afford a clue to its existence, any Information that would

that, when these elements are properly mixed, they are ¢

apn

ble upon ignition of exerting an immense degree of force. It
is well understood, also, that, when the vapor of water is

It is true and woll known that
water is composed of two ganes, oxygen, a supporter of com-
bustion, and hydrogen, n combustible, Tt is further known
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| pussod through an iron tube heated 1o redness, hydrogen is
generated. It may not be strange that, with a limited know
lodge of the laws that govern the changoes among Ihv‘?- hod
jos, some such idea ns the above should have originnted,
But if we review carefully the process by which water is
produced, and the method required for its decomposition,
wo can discover no ground whatever for the theory in ques
tlon. When a jet of mixture of ecight parts of oxygen (by
welght) and one part hydrogen is ignited, wo have a flame
which developes the greatest heat known —~namely, that of
the compounid blowpipe. I this flame, even gold s instantly
fused and converted into smoke.  Now, under this Intense
hoat these guses combine, the sole product of the combustion

| bolng n vapor which is condensed to a lguid on cooling,

showing that water is formed under the most infenso hent wo
onn produce,

1t s well known that, if & clean iron tube bo heated In a | 005 s ™ On tho 81st, Venus rises at Sh. 84m. A, M.,

furnace, and, while it is glowing, a current of slenm in passod

| through it, and thence into o tube of cold water by means of junetion on the 10th, but they rise 80 nearly with the sun
Notwithstanding this array of authority, is it not well to | n small pipe, bubbles of gas will riso, and may be collected |3y - thoy ean scarcely be geen.

by inverting a glass jar filled with water over the mouth of
tho pipe, the gas ascending through the water, Tho gos thus
faper the instant it in Introduced. It resiuts avery offort to

the component parts of the water
Had the separation of these gnses

fixed gas, and one of
we have decomposed.

boen due to heat alone, oxygen would have bedn produced |
also, and the introduction of a lighted taper would certainly |

have produced an explosion; but we can find no trace what-
ever of oxygen in the jar. On examining the interior of the
iron tube, it is found that a rough scale has been formed on

| the surface, which is casily pulverized, having the appear-

ance of rust.  This substance is proved by analysis to consist |of the sun's path as scarcely to be seen in March, Itri

‘of iron and oxygen, showing that the heated iron has ab-| = 0 40 at 6h, 46m. A. M., and sets st 5h. 40m. P. M.
This change is due to the | g gy aturn rises at 4h. 56m. A. M., and sets at 4b. Om.

sorbed the oxygen of the water.
fact that, although oxygen has a strong attraction for hydro- |
gen, it still has a more powerful affinity for iron; hence, it
parts with its old associate to unite with the new. Heat has
facilitated this change, which would have occurred in time
without it. If we substitute a glasstube for the iron one in the
latter experiment, it may be heated to near its point of fusion
for hours, and a very moderate current of steam passed
through; but we look in vain for the formation of gas of any
kiud, there being little or no affinity between the glass and
the constituents of water. The steam will therefore pass
through unchanged to the tube of water, where it will all be
condensed again, notwithstanding the high temperature to
which it has been subjected. When water gets low in a
boiler, it falls gradually by evaperation, consequently the
surface of the boiler must be overheated gradually. Now
the quantity of hydrogen that would be produced in a given
time depends entirely upon the guantity of oxygen that is
absorbed by the heated iron.

This operation is always an exceedingly slow one, owing
to the solidity of the material that must be atomized, and the
gas is evolved in minute bubbles. Hydrogen being many
times lighter than steam, it would be the first to pass out of
the boiler,  But should the gas accumulate in quantity, we
have seen that it cannot burn or explode without a supporter
of combustion,  Steam 18 not a supporter of combustion.
Even at a red heat, o mixture of hydrogen and steam cannot
become ignited.  Heat alone will not decompose water, and
there is no way to account for the presence of free oxygen to
o boiler sufficient to cause explosion.

Exeter, N. H. GeorRGE B. Bravrox.

Color Blindness among Railway Employees.

In a recent article on the subject of color blindness, we
| pointed out how this infirmity, when affecting railrond em-
I ployees, might become o source of public danger, inasmuch
|08 it frequently prevents the person affected distinguishing
| the difference between a red and green signal light.  From
| actual examination of railroad men in Europe, it would ap-
| pear that cases of color blindness are by no means rare, but,
|on the contrary, are somewhat frequent. Among the em-
lployecs of a Russian line in Finland, Dr. Kzohn recently
1 fonund 43 persons to whom the red and green lights appeared

precisely alike.  In Sweden and Hungary similar experiments
lhuvc also recently been conducted,  On one Swedish line,
(ten per cent of the employees confounded red, green, and
| white lights. In Mungary, on the other hand, but one per-
| 8on out of 400 was found totally color blind, while three per

icem of the remainder were more or less affected.
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Blearbonate of Iron,

‘We have lately received from correspondents in Arkansas
samples of water 8o saturated with bicarbonate of iron as to
completely obstruct, by precipitation, the pipes and valves of
steam engines in which an attempt hos been mnde to use the
water.  'We are in posseasion of specimens of this deposited

(carbonate fully an inch in thickness, and remarkably freo
from foreign salts, It might find employment in the pro-
| duction of medicinal preparations and ferruginous salts used
in the arts,
PSSP e
Discovery of & Now Comet,

Professor Honry, of tho Smithsonian Tnstitute, announces
that o new comel was discovered by Professor Borelly of
Paris on Febuary 8, in right nscension, 17 by 18 m, ; declinn-
tion, 1°37%  Tta south daily motion in 4 1 m. 44 # in right
sscension, and 4 8° 7 in declination, It has n brillinnt,
round nucleus. Tn this locality the new comet should be

|

ASTRONOMICAL NOTES,

OpservaTony or Vassan Coruson
The computations and some of the observations in the
following n tes are from students In the astronomiosl de.
partment,  The times of risings and settings of planets gre
approximate, but sufliciently nccumte (o enable ag ardh"’
olwerver to find the object mentioned. MM
Posltions of Planeis for March, 1877,
Mercury.
The planets Mercury, Venus, and Saturmn rise so
with the sun in March that they cannot be readily found,
Morcury rises at Gh. 42m. A. M. on the Ist, and sets at g,
#m. P. M. On the 31st, Mercury rises at5h. 43m. A, M.
[ sl sets at Bh, 46m. P. M.
! Venuws,
On Mareh 1, Venus rises at 0l 2m. A, M., and sets ot 4k,

[ and sots at O, 20m, P. M. Venus and SBaturn are in con.

Manrs,
Murs risos on March 1 at 2h, 53m. A, M., and can eagily he
[ that planct.  On the 81st, Mars rises ot 2h, 16m, A M, and
costerly nmong the stars has carried it far from Jupiter, and
| on the 81st they are about 18° apart, :
Jupliter.
Jupiter is far south in declination; but as it rises at 2h,
[ 51m. A. M, of the 1st, it can be seen for three hours hefore
sunrise,  On the 81st, Jupiter rises at 1, 6m. A. M,

Saturn.
Saturn, like Mercury and Venus, is 5o nearly in the line

On

P. M. pep iR

Uranus, which is so distant from us that its dinmeter is
only about four seconds of arc, can, with an ordinary tele-
scope, be seen, unlike a star, to show a disk.  With a pow-
erful telescope, Uranus looks like a very small full moon,
whiter than the moon in color. At this time (February 17)
one of its satellites can be seen.

Uranus rises on the 1st st 4h. 3m. P. M., and sets at 5b.
53m. the next morning. On the 31st, Uranus rises at 2h,
P. M., and sets 8h. 52m. of the next morning. On the 3lst,
Urnus comes to the meridian a few minutes before 9 P. M.,
and is then 7" west of Regulus, and nearly 3° north.

Neptune.
Neptune cannot be seen in March with good telescopes.

Sun Spots,

The report is from January 18 to February 17 inclusive.
On January 18 and 19, the large spot and the larger group of
spots, mentioned in the last report, were still visible: the
group, consisting of three irregularly shaped spots sur
rounded by a chain of small ones, being now near the center
and the single spot, on the western limb. On Junuary 23,
when the next photograph was taken, the single spot had
disappeared, and the group was far ndvanced on the western
limb. On January 24 it was obscrved very near the edge,
and, before the next observation, on the 27th, it passed off.
The picture of this date shows the sun's disk free from spots.
The photograph of February 1 shows a very small spoton .
the eastern limb which could not be found after that date.
On February 7 alarge spot appeared some considersble dis-
tance from the equator, on the eastern limb, Probably this
is the same spot which traversed the disk between the dates
of January 4 and 21, but was somewhat diminished in size. -
The photographs of January 8, 9, 10, and 18 show a regular
motion of the spot. On February 14 a very small spol nc- &
compnnied the large one, but it has not since been found.
On February 17 the large spot was seen very near the west:
ern edge. o ST LY Y SRUH:

The Oldest Ploco of Xron.

The oldest pieces of iron (wrought iron)
probably the sickle blade found by
a sphinx in Karnac, near Thebes; the
Vyse, imbedded in the masonry of
portion of a cross-cut saw exhumed
—all of which are now in the Brit
of Damascus steel was presented .
the Great; and the razor steel of China for
has surpassed all European steel in
edge.  The Hindoos appear to have

<

iron are still found in India whi
turies of the Christian era.

Remodinl Ay
Sickness bewng o tiresome, monot
enturance, it is not strange that
from time to time some medicin:
the combined charm of novelty \
counts, suggests the Daily Graphie, for th )
water cure, friction, Swedish movement, quassia’

ing cups, steam baths, galvanism, grape cure, m
cure, cundurango, warm hlood baths, oxtrem
will eure, and finally blug glass,
loss some specific remedind quality, and

+looked for during two hours before sunrise.

ubly contribute their quota to th
eclocticlsm,




The straightening of iron plates is an operation to properly
pu;‘::myﬂchuqulm n great deal of judgment and careful
manipulation. Every blow delivered should be directed to
finito end, for one misdirected blow entails the delivery
of many others to correct its evil influence; and hence, if
sevoral of such misdirected blows are given, the plate will
have upon it a great many more hammer marks, or ** ham-
mer sinks ” ns they are somotimes termed, than are nocessary.
As a result, not only will the painter (in fine work) be given
extra troublo in stopping the hollows to make a smooth sur-
face, but the following evil will rosult: Every blow straok
by the hammer compresses and proportionately stiffens the
small surface upon which It is delivered, and creates a local
tension u; on the surrounding metal.  The misdirected blows
then cause a tonsion acting in opposition to the effect of the

,u//n/,»/,/’; "
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end, A, of the plate shown in Fig. 2, and that n then ll:n

the bammor upside down and strike the blows denoted by the [

marks at B in the
same flgure (this the
workman can por-
form, Ly roversing
the hammer, with-
!om changing his

W wigs.

f//////‘///I////”I///IAW///II//I////////l//ﬂ'/n
| position); the result

e TR A\

| the plato as denoted 0éd

by the dotted Tines. =4

' This effect is produced by two causes, the first of which
is the shape of the hammer face, and the second is tho
direction in which the blows fall.  Fig. 8 represents an
iron plate with one each of the blows, respectively shown
in Fig. 2, at B and O, delivered upon it. Then, the in-
dentation of the plate being denoted by the full line, the
tension caused to the surrounding iron will be indicated by
the dotted lines. It will be noted that these dotted lines are
in each case longer on one side of the mark than on the
other, and the reason is that the effect is greater on taat side,
or rather in that direction, because the hammer does not fall
vertically upon the plate, but somewhat aslant.  If the plate
shown in Fig. 2 be turned up on edge 8o as to appear as in
Fig. 4, the diroction in which the hammer would travel
when striking the blows at B (in Fig, 2) is denoted by the
arrows, B, in Fig. 4. While if we turn up the snme plate so
that its edge, D, in Fig. 2, will appear as the edge, D, in
Fig. 5, the direction of the blows shown at C, in Fig. 2, will

ibe denoted by the arrows, B, in Fig. 5; so that both the the very edges of the

shape of the hammer face and the direction of the blow con-

properly delivered ones; and though the whole plate may be
stiffened by the gross amount of blows, yet there will be
created local tensions in various parts of the plate, rendering
it very likely to spring or buckle out of truth again, 1If, for
example, we take a plate of iron and hammer it indiserimi-
nately all over its surface, we shall find it very difficult to

straighten it afterwards, not only on account of the forego- *

ing reasons, but for the additional and most important one
that the effect of the straightening blows will be less, on ac-
count of the hammered surface of the plate offering increased |
resistance to the effects of each blow; and after the plate is
straightened, there will exist in it conflicting strains, an
equilibrium of which holds the plate straight, but the weak-
ening of any of which will cause the preponderance of the
others to throw the plate out of straight; for the effects of
the blows cannot be permanent unless the whole body of the
iron is acted upon to an equal extent by the hammer. Sup- |
pose, for example, that we take a flat plate, and deliver upon
it a series of blows round about its center. The effect will
be to make it hollow on one side and rounding on the other,
the effect of the blows being, not only to indent the plate in
the spots where they fell, but to carry the whole body of the |

middle out of true; because, the area of the iron being in-
creased by the stretching effect of the blows, the center
loaves the straight line to sccommodate the increased ares,
Thus, if we mark off a square foot in the middle of a plate,
and hammer it 50 as to stretch it and increase its area } inch
each way, the form of the plate must alter to suit this added
arca, and the form of a dish or curve is the only one it can
sssume.  If, however, the outside metal is also stretched to
the necessary degree, the plate may be made flat.  The skill-
ful workman takes advantage of the stretching of the plato;
and %o soon as he has sscertained where the plate is out of
true, ho sets to work to streteh it #0 as to draw the crooked
placed straight, taking care that the shape and weight of the
hammer and the welght of the blows delivered shall bear a
proper relation to the thickness of the plate and the material
of which it is composed, If it is of consequence that the
finished  work "

shall bear no f}y.cg.
marks of the
hammering, as
inthe case of en-
gravers' plates | S
 flat-faced ham-

mer is em-

ployed ; but for

other work, the

shapes, as well

as the weigits, of the hammers vary. The hammer shown in
Fig. 1 is ealled a “long crossfsce:” ** Jong " becawuse it is in
tended 10 be used in both hands as & sledge, and I provided
with a long handle (being used for heavy work) and ** cross
face” beoause the length of the face on one end stands cross
wise with the length of the face at the other. This hammeor
causes the metal to rise or lift in front of It, the direction in
which the rise takes place depending upon the direction In
which the length of the hammer face strikes the plate.  Sup
pose, for example, that we strike the blows shown at the

sy
Ezli-'i
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jointly act to draw or bend the plate in the required dizee-
tion. If we take a ball-faced hammer, the effect will be pro-

duced as shown ﬁ'g, 6.

in Fig. 6 in
‘//a

which the clr-l 7
cle, A, represents | S 2 A4
the mark left by
i3

ball-face or

pene  hammer,

and the diverg-

ing dotted lines

show the effect

of the blow upon °
the surrounding iron. B representsa blow delivered by the
same hammer, which, while falling, traveled also in the
direction of the arrow, C, the direction effects of the blow
being denoted by the dotted lines.
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We next come to the twist hammer, shown in Fig. 7
perspective, and in Fig, 7 in front view, This is o hand
hammer with the two faces standing parallel to each other,
but diagonal to the body of the hammer; so that, by turning
the handle in the hand, the direction of the hammer marks

will be reversed. Sappose, for - 7
example, that in Fig. 8 the out- izg'z
> jf“

’
)
v
¥
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lines represent a plate; the lines
slanting one way, as at A, will
represent hammer marks made
with one face, and those slanting
the other way, as at B, are marks
made by the other face of the
hammer, the direction or line in
which the hammer fell being the
same in both cases. By very
little moving of the powition of
the hammer bandle, then, and by
turning the hammer as required,

the workman can place the ham
mer moarks in any necessary direction, us shown by the
remaining marks in Fig. 8, without requiring to change his
position.  In referring to the bammer marks, as above, it is
not o be supposed that the hammer indents the work, pro
dueclog ** hammer sinks:" the term marks belng intended 1o
represeat the surface of the metal which received the direct
Impact from the hammer face

In addition to the shape of the hammer and the direotion
of the blows, there is 1o be considered the welght of the
hammer and the veloofty at which it teavels; and in this con-
noctlon the following remarks may be made: The effect of
n quick blow is to eanse Indentations or hammer sinks, be.
cause the speed of the hammer s of a8 much importance as
its weight. A honvy body traveling slowly may ropresent
the same amount of stored-up energy as that of & lNghter one
traveling ot a greater velocity; but the effect of the impact
with another body will be quite differont.  Thus, to use o
familiar example, & tallow candle fired from a gun will pass
through an Inch board, making & hole clear through the
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| board ; so likewlse the effect of a light hammer and a quick
blow will be productive of indentations. Quick blows,
therefore, are never employed, the weight of the hammer be-
ing proportioned to the size of the work,

We next come to the straightening block, that is, the iron
block upon which tho fron plates are to rest (as shown upon

7.8,
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an anvil) while being straightened. The size of this block
{should be about 12 x 18 inches, and say 12 inches deep,
which is large enough for the largest work, as will be per-
| ceived from the following considerations: It is necessary
that the plate should be solid on the block, directly beneath
the purt of its surface which is being hammered, otherwise
the effect of the blows will be entirely altered, If, for in-
| stance, A, in Fig. 9, represents the straightening block, and

| B, & plate resting there-
Lq. 9.

on, then the blows
struck upon the plate
‘anywhere save over

ixm\'il will have but lit-
itle effect, because of ——
the spring and rebound 7
of the plate ; and the

effect of the blow will be distributed over a large ares of
the metal, tending to spring it rather than give it a perma-
nent set.  If the blow is a ‘quick one, it may indeed Indent
the plate without having any straightening effect. On the
other hand, by stretching the skin on the upper side of the
plate, it will actually, under a succession of blows, become
more bent. In fact, to use a straightening block, so large in
proportion to the size of the plate that the latter cannot be
adjusted so that the part of the plate struck lies solid on the
block, renders all the principles above explained almost
valueless, and is a process of pounding, in & promiscuous
way, productive of hammer marks, and altogether fatal to
}the production of true work. In the method of manipula-
tion here explained, every blow delivered is given with the
object of liberating the strains which may exist in the plate,
holding it out of flat, or of drawing the plate so as to bring
|into line with the general surface those parts which are not
in line with the main body of the plate. R
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Cologne Water as an Anwsthetle,

Dr. Hugues reports in the Nice Médéeal several cases of
anwsthesia produced by the inhalation of the odor of Cologne
water. A young person suffering with tuberculous men-
{ ingitis was, during a period of excitation when injections of
morphine and chloral had not produced the desired offect,
brought into a sound sleep within seven minutes after a
handkerchief saturnted with the Cologne had been
placed over the nostrile. The sleep lasted about an hour,
{and the pulse remained at 75, There was no period of ex-
'citement, and the anmsthesin, without being complete, was

very marked. Dr. Hugues has tried no new experiments of
his own on the subject, but propounds the theory that a kind
of hypnotic action takes place on the olfactory nerves analo-
gous to that produced by brilliant objects (when intensely re
garded) on the optio nerves, The journal whence we extract
| the above thinks that the snesthesia is more likely produced
by the essences entering into the Cologne, or possibly it may
be due to their combination. Inany event, the matter seems
| to be worth some further investigation,
! —t >
Hoalth of Employments,

The following instructive table was prepared by direction
L of the Massachusetts Legislature, by which it appears that the
average age of

; Years. | Yeurs,
Gentlemen s 08 | Masoms ... )
Judges Tradem s
Farnoers 6| Tallotw.... ... "
Bank OMcers o Jewelers ... ... “
Coopers 55 | Maunfacturems %
Publle Officers v | ©
Clergywen 8% | Painters (8]
Shipwrights N | Showmakers. “
Hatters M | Mechanlos ©
Lawyvrs vens M| Bditoms 40
Ropomakers 0| Muslcians =
Blackamithe A1 | Printers =
Merchants B | Machinists. .. Bl
Calien Printers B | Toachem . : POV 3
Physicians A I(‘hlkn . M
Dudebhers G w'tw-rtnuvn,..“....... e wn
Carpentens ., w
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Reaching the North Pole,

Mr. J. H. Stevens, of Dayton, Ohio, writes to us to sug-
gest the use of balloons, to be earried as far north as possible
in sledges containing comprossed gus, the gus belng then
utilized to inflate the balloons, which are then 0 be started
with wire ropes sttached.  He thinks that a series of balloons
conld be started from the highest Intitude, say 81° N, %o as
10 pass over any intervening lee, and that communication
could be kept up between the sledges or the ships and the
balloons till the objoct was aohioved.  The details of the plan,
whioh he gives with great minuteness, are too long for inser-
tion in our columns,
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THE TRIAL OF THE HUNDRED-TON GUN,

The 100-4on gun, bullt by Sir William Armstrong for the
Itallan Government, was, as we have already noted, trans
ported to Speasia, Italy, and there was fired fifty times, this
being the proof test called for by the contract with the
maker, Tho results of the trinls show that, with a projec-
tlo woighlng 1,007 1bs., and charges of powder varying
Detweon 200°0 and 8785, the pressurcs at tho bottom of the
Dbore ranged betwoen 160 and 21°4 tons per square inch.  The
voloolties obtained wore betwoen 1,887°6 and 1,004 foet por
second.

Tho four targots, ngainst which the shots were direotod,
varied both In general constraction and in the nature of the
plates with which they were covered.  Targel No, 1 was
vcomposed of two Pig. 1.
plates of forged

Scientific American,

pended centrally between the wires of the inlet. This gate
the rat osn easily push aside, o as to gain access 1o the in
terior; but he cannot return, because the gate al once swings
back into place. The balt is placed in the upper compart
ment, and thither the rat makes his Way. As soon s It
dawns upon bhim that he s caged, he lowes his presence of
mind; aod in his desire to dopart, he dives into the first
oponing that presents itself. That opening is in the parti
tlon, aod it leads him into the lower compartment,
pot roturn, beesuse the aperture encloses another frame,
which Is surroundod by converging sharp swircs, There ho
stoys, and by Bis prosence deludos lin friendy into the bellef
thut ovorything s all right, and that they con step right in

He can- | the ware in the loast

[MARCH 10, 1877.
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into the storeroom, where lamp chimneys, tumblers,

globes, etc., were subjected 10 & test by throwing them egre.
lessly around the floor,driving nalls into boards with llllp
chimne y, and pitehing the plates 15 or 20 feet on  hard floor.
Ono small plate was thrown into the air about 25 feet and
allowed to fall upon a brick floor, without breaking,

chimneys were pla ed on lamps and heated, and cold Witer

| wis sprinkled upon them, but these severe tesis did not affect

The works employ about 150 persons,
mostly boys and girls, and turnout about 1,000 dozen lamp
chimnoys daily,— 7 ihune,
o -— :
NEW MANUFACTURE OF RUBBER ARTICLES,

and carry off the bait.  When they try (o do i, they Join

soft stool from
the Creuzot
foundry. Their
dimensions were
328 inches long
by 565 broad by
21'8 inches
thick, They were
backed by two
layers of wood
measuring 25°1
inches in thick-
ness, and sup-
ported by a
heavy iron
framowork that
rested ot  an
scute angle on
the earth. In

target No. 2,
there was the =4
same general

construction,
with the excep-
tion, however, that the plates were of forged iron, partly of
English and partly of French manufacture. Target No. 3
had two plates of iron, separated by wood on its upper half.
The outer plate was 118 inches, and the inner one 949 inches,
in thickness, The lower balf of the target had an outer plate
of 99 inches backed by a hard cast iron plate 148 inches
thick. The wooden portions were the same as those already
described. Target No. 4 closely resembled No. 3, so that it
will be seen that all were constructed with a thickness of
218 inches of metal, besides sufficient wooden backing to ag-
gregato o total thickness of about 51 inches.

The firing ground was located in a ravine near the coust,
where a butt was erected of sandbags and gabions filled
with earth. The cost of targets and earthwork was about
$125,000, each armor plate being worth about §4,000, The
effects of the shot—to enter into the detailed consideration
of which here would occupy too much space—fully realized
all anticipation. The terrible destructiveness of the enor-
mous projectile is, besides, well exhibited in the aunexed en-
gravings representing one of the targets before (Fig. 1) and
after (Fig. 2) being struck. Although the projectile failed
to traverse entirely the steel plate, it was considered to have
dealt the armor a shock which would have irremediably
damaged the same had the plating been upon a vessel.

As might be expected, the tidings of these results have
created considerable excitement in England, as they show
that such vessels as the Inflexible, hitherto deemed impreg-
nable to modern artillery, are no longer so. The British Ad-
miralty hasalready ordered the construction of several plates
24 inches thick, or some three inches thicker than those used
ol Spezzin, Plans for a still larger gun are also under con-
sideration; and the London Z%mes announces the speedy con-
struction of a 200-ton Fraser gun, capable of throwing a
3,005 1b, shot.

et

A SELF-SETTING RAT TRAP,
The annexed engraving represents a very ingenious rat
trap, simply constructed in a manner caleulated to allay the

suspicions of the wisest rat, us, after catching its victims, it
displays them so that they serve as decoys for others. It
conkists of » drum-shaped cage of wire divided by a hori
zontal partition into two compartments.

bearings in this frame is alsoa shaft, having upon it two di
verging rows of wires, which form a swinging gate, sus

THE TARGETS FOR THE TRIAL OF THE

In the head there
is 8 square hole into which is secured, by buttons, a frame
carrying s number of downwardly projecting wires, In

him. After a sufficient number of rats are collected, they
may be removed by taking out the wire frames. Their sub-
-ml.u(-nl disposal may be left to the consideration of a Scotch
terrier.

Patented through the Scientific American Patent Agency,
December 5, 1876. For further particulars relative to sale
of State and county rights, etc., address the proprietors and
manufacturers, J. T. Wilhide & Brother, York Road, Carroll
county, Md.
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More Blue Glass Skepties,

RED-TON

Mr. Charles K. Longden, of Naugatuek, Cont., has pat-
onted through
the  Sclentifie
American  Pat
ont Ageney (Jan.
usry 2, 1877), a
NeW process und
apparatus  for
forming rubler
articles,  which
consists in dis
solving the Indiy
rubber in paph.
tha or other suit-
able olvent, and
dipping the
moulds or forms
upon which the
articles are vul.
canized into the
solation of rub-
ber a rumber of
times, allowing
sufficient  time
e after each dip-
GUN. ping for the

naphtha to evap-
orate more or less. When the mould or form becomes suf-
ficiently coated with rubber, the articles are allowed to dry
on the mould, and are afterwards vulcanized in the ordinary
way.

The apparatus used is representcd in the annexed engrav-
ing, C being the vat for containing a solution of rubber or
other vulcanizable substance. F is a movable frame, that is
capable of sliding vertically through the table, E. A sup-
port, B, rests upon the frame, F, and has the socket, a, at-
tached to its under side. In the socket, a, the moulds,

Fig. 2,

Mr. Thomas Gaffield, of Boston, who for very many years
hns given much attention to the action of sunlight on glass,

larger amount of the chemical rays than the most actinic of
the really colored glasses, the blue and violet.” He adds |
that, in a series of photometrical experiments made by Pro- |
fessor Stimpson and himself in 1867, they found purple or |
violet glass to cut off about 90 per cent. of the light rays; |
and he estimates that the same glass transmits from 20 to 30
per cent. less chemical influence than any colorless glass.

It has been suggested to us, by a skeptic in patent blue
glass science, that it is difficult to perceive how the blue
violet rays, which were already in the sunlight before it was
filtered by the glass, can be augmented in their influence by
such filtration. If they are thus augmented, as is claimed,
then it logically follows that the present compound of sun-
light is a very inferior production, in which certain ingredi-
ents serve to diminish the value of the others, and that the
Creator has blundered badly in its manufacture,

Hard Times for Ironworkoers In Germany,

In Krupp's works there were 12,100 hands employed in the
spring of 1875; in September, 1876, there were 9,000, The
wages for 12 hours were §1; now they are 80 cents. In the
works of Horde in 1875, 2,800 men were employed, who

worked six double shifts every week; in 1876 there were
1,600 men working five double shifts. The Gute-Hoffnung-
Hutte, at Oberhausen, employed in March, 1878, 7,175; in
| October, 1874, 5,876; in January, 1876, 4,142 hands. In the '
| Bochum Steel works 4,600 men were employed in 1878, |
while in the first two months of 1876 the number was 2,250, |

— P —
Remarkablo Glassware, I

A number of prominent citizens of New York and |
Brooklyn, including William Cullen Bryant, Erastus Brooks,
Chief Engineer Nevins, Secretary Edward A, Kollmeyer, uf}
the Brooklyn Fire Department, and others, paid a visit on
Tuesday to the La Bastie Glass Werks of South Brooklyn to |
| witness the manufacture of glassware under the proomu‘

patented by M. de la Bastie, of Paris, in 1875. This pro-

cess sooms to differ from the manufacture of other glnssware

only in the component parts of material used, as oxide of |
lead, soda ash, acid, broken glass, sand, ete.  After the ware

has passed from the workmen’s hands it undergoes the an- |
nealing process by being thrown into a bath of tallow. The |
visitors were conducted through the works and the Procoess |
- | of manufacture was explained. They were then conducted

| Cnas Oronanp saurs contain lime, esis,
soda, sulphuric acid, and a trace of , €8

A, are placed, so that the moulds project downwards into
the rubber solution. The frame, F, is raised or lowered by
means of the windlass, G, which is arranged in the frame of

and the action of colored glass upon transmitted sunlight, | ¢16 table, A cord, b, running from the said windlass over
mukes the following statements, which would be damaging | (4. pulley, ¢, attached to the under surface of the table, is

to the nonsensical blue glass theory of Pleasonton if that | connected with a crossbar, d, in the lower part of the frame,
statement had any foundation to rest upon, Mr. Gaffield |

says: ‘“ The poorest kinds of colorless glass, and even those |
kinds which have been changed to a yellowish or purple |
tinge by exposure of years to sunlight, will transmit a much |

¥. Dis a reservoir for containing a supply of the rubber
solution, which is delivered through the pipe, ¢, to the vat,
C, asthe rubber solution in the vat becomes exhausted by
dipping the moulds. The moulds or forms, A, are made
from glass. They are first dipped, then raised out of the
said solution and allowed to stand for a short time; and if
the coating is not of the required thickness, the operation is
repeated. After removal the forms are placed in a vulean-
izer, and the rubber is vulcanized in the usual way,

The advantages claimed for this method of working rub-
ber are that articles are seamless, and havea finished exterior
and interior surface. They can also be made much more
rapidly than by the ordinary process, The glass form per-
mits of readily removing the rubber after it is yulcan-
ized, and it gives the surface of the rubber, which is in
contact with the glass during the process of vulcanizing, 8

smooth und finished appearance. A further dmﬂ‘ "
sists in dispensing with moulds for the outside of the article.

and silicic acids,




INDUSTRIAL BARBARIANS,

Dr. Harmand, a French traveler who bas recently ex-
plored & large portion of Cambodia, in Further India, de-
scribes in his narrative a curious tribe of people known as
the Kouys. The name Kouy jtself is an interrogatory, mean-
ing, in the native language, ‘What is it?” A curious, though
of course accidental, colncidence will be noted between the
sound of the namo and the Latin laterrogation @uis? Of this
tribo there are several substribes, known, strangely enough,
by the names of the peculine industries which form their re-
spective specialties.  Thus there are the palm-sugar Kouys,
the elepbant - hunting
Kouys, the paddy-gath-
ering Kouys, and many
others, besides the iron-
making Kouys, whoso
primitive foundry is
illustrated  herewith,
Thero is an odd annlo-
gy of this industrial
division of the barbar-
ous people to the sepa-
ration of the Dutch and
English into guilds,
each pursuing its pecu-
liar craft,

In the native smelt-

ing furnace there is a
rectangular hearth up-
on which the ore is
piled in layers, alter-
nating with charcoal.
To serve as tweers,
twenty-six clay tubes,
spread in a fan-shape,
are inserted in the walls
and led under the
charge. Outside the
masonry these tubes
are prolonged by bam-
boo pipes in like num-
ber, which connect with
the bellows. These last
consist of deer skins
fastened tightly down
at their edges. Tothe
middle, a rope is at-
tached and led to a bent
lever, By raising this lever, the workman pulls up the mid-
dle of the hide, thus drawing in the air through the fur-
naces. The draft produced in one direction is now forced
back through the charge in the opposite way by the smith
pressing the deer skin down with his foot. As shown, there
are two bellows which, working alternately, keep up a con-
stant blast. There are no valves, and the air of course en-
ters and leaves by the same orifices. So hot a fire is produced
by these primitive means that the workmen are compelled to
use bamboo screens to shield them from the heat, On each
side of the furnace are apertures, whence the scorie con-
stantly escape. The furnace is kept in operation but forone
day; for by the end of that time it is completely burned out,
80 that next morning the barbarian ironmaster begins his
dny’s work by building a new plant. The iron produced is
suid to be of fair quality.

Scientific Amevican,
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Pricos of Wool,

The average prices for domestic fleece wool in the United
States from 1824 to 1861 were for fine 53 8-10 cents, for
medium 42 4-10 cents, and for coarse 34 510 cents per pound
The average for the four years, from 1861 to 1866, during
the war, were: for fine 75 0-10 cents, for medium 74 cents,
and for course 70 7-10 cents. In 1864 and 1865 fine and
medium wool sold for £1.15 a pound, and even coarse wool
sometimes sold for $1 u pound, The aversge prices for

eleven years, from 1860 to 1870 inclusive, were: for fine 40

The

cents, for medium 53 cents, and for coarse 43 cents,

A EKOUY SMELTING FURNACE

prices in October, 1876, were: for fine 45 cents, medium 40
cents, coarse 33 cents a pound; and the average for the year
was for fine 44} cents, for medium 44 cents, and for coarse
80} cents.—Philadelphia Ledger.
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A NEW AMBULANCE,

Our illustration clearly shows the construction of what
seems to be a very convenient device by which a wounded
or otherwise invalid person may be carried on the back of a
comrade or porter. It will be seen that the weight of the
burden is equally distributed over the back of the carrler, 80
that the whole is borne without undue fatigue. The inven-
tion has been used in Turkey during the recent civil war,
and was found to be handy and casily constructed, It is,

moreover, light and portable when not in use; and it might

be employed in place of the common stretcher in cases of ae-

'vhlrnl, as it affords a very easy reclining position, and keeps
the sufferer with his head and limbs in their natural relative
positions,
-
Japancse Fans,

The Hiogo News gives the following interesting informa-
tion regarding the manufacture of Japanese fans. Every one
has doubtless remarked the exceeding neatness displayed in
their workmanship, and also has probably wondered how
such carefully mude articles even as the commoner kinds of
paper fan can be imported to this country and eold at re-
tail for five cents each.

Like many other man-
ufuctures, the prineciple
of division of labor is
carried out a long way
by this breach of in
dustry. The
ribs of the
mude by private people
in their own houses,
and combination of
the various notches cut
in the lower part is left
to one of the finishing
workmen, who forms
the various patterns of
the handles according
to plans prepared by
the designer. In like
manner the designer
gives out to the en-
gravers the patterns
that his experience
thinks will be salable
for the season next en-
suing; and when the
different blocks have
been cut, it still rests
with him to say what
colors are to be used
for each part of the
design, and what dif-
ferent sheets are to be
used for the opposite
sides of each fan. In
fact, according to our
informant, this official
holds, if not the best paid, at any rate the most important posi-
tion on the stafl-in-ordinary. When the printed sheets which
are to form the two sides of the fans have been handed over to
the workman, in company with the sets of bamboo slips
which are to form the ribs, his first job is to fold the two
sheets which are to form the fan, so that they will retain the
crease. This is done by putting them between two pieces of
heavily oiled paper, which are properly creased. The four
are then folded up together and placed under pressure.
When sufficient time has elapsed, the sheets are taken out and
the moulds used again, the released sheets being packed up
for at least twenty-four hours in their folds. The next pro-
cess is to take the ribs (which are temporarily arranged in
order on u wire) and set them into their places on one of the
sheets after it has been spread out on a block and pasted. A
dash of paste then gives the woodwork adhesive powers, and

bamboo
funs ure
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[¥or the Bolontifio Amoriean. |
A DAY'S ICE YACHTING ON THE HUDSON,

By invitation of Commodore Irving Grinnell, of the New
Tee Yacht Club, the writer spent Monday, Febru.

ary 19, in the interesting sport of fee yachting on the Hudson,
ot Now Hamburgh, 65 milos up the river, Mr. Grinnell and
the writer prepared for the cold by donning warm overcoats
and gloves, snd protecting the feet and lower part of the legs
from the wind by placing thick kuit stocking legs aver the
Junction of pants and shoes and under the indispensable
“arotics.” When ready, they proceeded from the house
down to the river through the grounds, noting before start-
ing that the thermometer was in the vicinity of the freezing
point.  There was a slight brooze, which soon freshoned up,
and the fce was in good condition, tho morning’s sun hay-
ing as yet had but little effect on it. A safe course could be
had for about two and a half miles from just above the New
Hamburgh dock, up the river. With some misgivings, the

writer lay down on the narrow deck of the Flyaway; and |

with the commodore at the helm the yacht was soon flying
across the river.  Flying expresses it: the sensation 18 like
nothing else, and it 15 very pleasing, though at first one feels
like holding on very tight, naturully expecting to be shot out
on the glossy surface every time the direction of the craft is
reversed.  This turning around, with the speed abating but
a little, is a queer sensation. The yacht 15 steered so as to
spin around inside of her own Jength, or a little over, the
skates seraping sideways along the ice, and the adhesion be-
ing such that she does not, as would naturally be expected,
slide sideways for some distance over the ice before getting on
her course again, but makes a perfectly circular track around.
There were some eight or ten yachts sailing to and fro, tack-
ing here and there on the 1ce; and occasionally two or three
coming up the river together for a friendly tnal, made fine
pictures with the ice-bound river stretching down, the Tanz-
kammer blufl to the left, with the grand old Storm King
the distance.

The craft Flyaway has an extreme length of 25 feet from
the end of her boom to the tip of her bowsprit; she is built
very narrow, in more of a boat form than most 1ce yachts,
the side timbers running past the mast and curving in to the
bhowsprit as in form of s sailboat: she 15 sloop rigged, and
carries 342 square feet of canvas. When, from the number
of times the yacht had been up and down the river, zigzag-
ging here and there, the writer judged that he had been fully
an hour on the ice, his watch recorded but 15 minutes. It
is fast living; more impressions are received, and more
events take placein a given space of time, than under any
other conditions. Onc minute the boat was at New Ham-
burgh, and in another, before the observation was noted,
she was a mile up the nver. Time 1s constant, but distance
loses its ordinary relations to 1t

Strunge to say, from the slight jarring produced by the
runners on the ice way, those who are new to the sport feel
a sensation much like that felt on the approach of seasick
ness; and it has even happened that persons have been veri-
tably seasick. The rearing, which frequently occurs, does
its share in causing this feehng, as does the quick spinning
sronnd before desenibed. This rearing usually happens with
a strong wind, and generally when the yacht is on a curve
Just after going about, and results in the windward runner
rising some twa or three or even four feet above the surface
of the ice, the rest of the frame, and consequently the deck,
rising in proportion, so that the uninitiated voyager naturally
expects a capsize, the yacht running for a few seconds en
tirely on the leeward and rudder skates. The voyagers
sailed with the wind abeam or from the west, the river's

[MARCH 10, 1877.
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Flyaway was hoaded for the shore; and it seemed to the
writerns if sheworo going to run into the stone smbunkments
of the railrond; but by n dexterous turn she wos spun half
around and stopped.

Mr. Grinnell and the writer then embarked on board the
Whiff, the beautifully finished yacht which attracted so
much attention at the Centonnial Bxhibition. The wind bo-
ing somewhat more steady, some fine spurts were made; and
with o ten mile breeze, the swift eraft made successively, 14
milo in 45 seconds, 1 mile fn 70 seconds, and finally 1 mile in

The Whiff in the afternoon won s 12 mile race, to which
about six miles should be added for tacking, in thirty-three
minutes, thore being two other contestants, the winner com
ing in a minuto nhead.

As results of this day's ynehting, tho writer found that his
face was burnt somewhat hy the wind, that the muscles of
the upper part of the body were somewhat sore from the
straining 1 holding on to the yncht, and that, as he dropped
off to slecp, ice was all around him, and he seemed to hear the

09 seconds, the Intter being at the mte of 524 miles per hour, 'l

| or burner, and having electric wires attached.  On

[ the oil to 857, and sending o spark through the vapars, an uy.
plogion took phl(!l! which blew out the cork with a |oud re
port, showing that oil, which hns been considered safe, Lives
out explosive vapor at ordinary summer heat.

DEVICES FOR SECURING FRESSURE IN FILTRATION
was tho subject of n paper by Professor C. AL Seeley, [fy
obtains the pressure on the principle of an aspirator, twy
bottles being employed and the water allowed 1o flow from
one to the other.

This mecting was Inrgely attended, a number of Indies b
ing present, ns is usually the case when the meetings are held
at the School of Mines. Nor are we surprised at this, for
Dr. Chandler's museum of chemical curlosities s alwy
apen to the inspection of the visitors, and recently this col-
lection hag received several important additions from the
Centennial Exhibition, Among the finest of theseis Bayer
& Co.’s complete set of coal tar colors, both aniline and
nlizarine, with the intermedinte products, each specimen be.
ing elegantly mounted with distinct gilt labels bearing the

crunch of the skates, and to be spinning around ad infinitum. | English and German name, and in many cases also the

[Those of our readers who desire to construct ice boats on | ghemical formula.  They are also numbered to mdicate the
the most approved plans will find the full working drawings | order of manufacture; thus, Now 1 to 4 are coal, German,
of the Whifl' in Serextrere Asmerreaxy Svrrreyist, No. | English, Scoteh, and American; 6, coal tar; 6, benzol; 7,
68. Every detail, including runners, framing, rudder, sails, | pitrobenzol; 8 aniline oil; 9, diamond fuchsine in large erys-

and rigging, is given to scale, with full particulars. We
believe that no publication of the actual plans for building
fast ice boats was ever made until those given last year, in
our SurrLeameNT No, 1, appeared.  The two sets of plans
(SurrresmesTs No. 1 and No. 63) cover the subject very
fully; and as a result, the adoption and general usein all
cold climates of the American forms of ice ynchts may be
expected. From Norway, Sweden, Russig, Germany, and
Cannda, many copies of these ice boat plans have already
been ordered.—Eps. )
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NEW YORK ACADEMY OF SCIENCES.
The chemical section of the Academy held their regular
monthly meeting at the School of Mines, Columbia College,
on Monday evening, February 12. The first paper of the
ovening was by Professor C. F. Chandler, Ph.D., on the
COMPOSITION OF PETROLEUM AND THE PROFER STANDARD

a OF SAFETY.

Professor Chandler stated that, although petroleum had
been known for centuries, it had only recently come into
general use for illumination, for the reason that suitable
lamps had been wanting. Lamp chimneys were invented
about the begimning of the present century, previous to which
time there had been only smoky lamps such as are found
at Pompei.. The inventor of lamp chimneys had done a great
deal for civilization, by making it possible to read at might.
In 1856, the manufacture of oil from Boghead cosl was be
gun, and in a short time coal oil, or kerosene, had come mto
extensive use. Lamps had been devised for burning this
coal o1], and proved suitable for burming petroleum. A com.
pany was organized to collect the petrolcum, which was
soaked up by blankets from the surface of pools of water.
The speaker then deseribed the boring of the first well by
Colonel Drake, the subsequent excitement, the quantity of
oil produced, and other incidents connected with it. The
oil, he said, usually comes from Devonan rocks, which are
much older than the carbonferous or coal measures.  Petro
leum containg about 85 per cent of carbon to 15 per cent of
hydrogen. It conssts of a series of hydrocarbons of the sim.
plest kind known as the marsh gas or paraflin series, CH,,
CyH,, ete., or of the general formula C Han v 2 The oils
of Italy do not contain any of the hghter oils, which have

course at New Hamburgh running about a point east of north;
and the bost wually made a tack and a half in a mile of
straight course, keeping, as is always the case in ice yacht |

already evaporated. In Pennsylvama, the rocks are mmper-
vious, and evaporation was consequently impossible.
In California, where the oil is more plentiful on the surface,

| tals; 10, silk dyed with fachsine; and so on through each of
| the principal colors. Then came the rarer homologues of
| the benzol series, toluol, nitro and benitro toluol, ehloride of

benzyle; cumol, xylol, and toluidin; then naphthalin, nitro-

| naphthalin, and napthylamine, muriate of aniline, o full set
|of methyl violets (ten in number), 1odides of ethyl and

methyl, wood tar, phenol (earbolic acid), rosolic acid, picrie
acid, and corallin, In the alizarine section, the same order
15 observed, coal, coal tar, anthracene (crude and pure), bi-
bromanthracene, anthraquinone, sulphanthraquinonic acid,
alizarate of sodium, and alizarine of seven different kinds,
with specimensof cottons printed with them. Dr. Chandler
has been particularly fortunate in secuning to our city this
beautiful and instructive exhibit, which he kindly places
where all may see 1t free of charge.

o en e e

Amorican Fire Arms for tho Turks.

The Providence Tool Company 18 at present filling the
largest contract for arms ever given to a private armory, It
is making six hundred thousand Martini-Henry rifles for the
Turkish Government. At the close of last year there had
been about one half of these rifles made and delivered. Re-
cently the Turkish Government has been very urgent for the
rapid fulfilment of the contract, and the works for some
time have been turning out these arms at the enormous rate
of one thousand per day.

Fire at the St. Lonis Bridge.

A destructive fire took place a few days ngo in St. Louis,
Mo., nmong some shanties and frame buildings at the oast
end of the great bridge. A stifl breeze was blowing at the
time, and the fire spread so rapidly that it was some hours
before 1t could be checked, and by that time 1,000 feet of the
approach to the bridge was rendered impassable, and it 15
likely to remain so for some time.  The skeleton of the ap-
proach remains, all the woodwork having been destroyed.
The damage to the bridge 1s estimated at $125,000.

¥Frult Troos, j)
It is a good practice to wash the trunk and main branches
of fruit trees with lime wash, If the white color is not

The wash destroys the eggs of insects and the germs of

sailing, the sails flat aft, and stcering g0 that the pennant at | there is but little beneath, 4 it has all run away orevaporated, |

the masthend flew in a line with the gaff  When put directly | There i another series of hydrocarbons called olefines, of
before the wind to slow up, the pennant still flew aft, until |the general formula CpHen, but these do not ocour to any
the yacht's speed dropped down to that of the wind, the can- | considerable extent in American petroleum. They are dis.
vas shivering as if in the eye of the latter. At this dimin iUngulsbed from the paraffin or marsh gas scries by the fact
ished speed the yacht can be easily stopped by being spun | that they are attacked by sulphuric scid and converted into
sround and brought head on to the wind.  This is the method | alcohol, so that the manufacture of aleohol from illuminating
most generally adopted in heavy winds, instead of lufing up | gas is a possibility. Alcohol was exhubited st the Paris Ex

in the usual way from a beam wind.  The vessel is anchored  hibition made in that way. There 1s some doubt at present |

by placing the rudder ut right angles to the keel, and lower- | whether the white solid which we call paraflin belongs to

'wouldbownhoutmm

oo

seems to make the tree more healthy and vigorous than it

A New Anmsthetie,

A now anmsthetic has been described by M.
fore the Academy of Sciences, Paris It
ether, which, he says, can be g
and which 18, moreover, elin

agreeable, a little soot can be put in to neutralizo the glare.

fungi, and keeps the bark free to swell as the cells grow. :
Where the white scale abounds on the bark the bmnches
“may be painted with linseed oil. It is a sure cure, and really

ing the jib.

In ordinary sailing, & vessel would be at her greatest speed
before the wind; while in fee yachting it 1 just the con-
trary, Curlowsly, when sailing at a great speed with the
wind abeam, or three quarters free, the yacht travels so much
fastor than the wind that the latter seems to blow from nhead,
In beating to the windward, an ice yacht is pointed more

the paraflin or the oleflne series; probably there are some of | frequent recurrenceof ehlorofor :

| ench series.  There 1s another series of hydrocarbons known thetic which promises 1o yisld

as the aromatic series, honzol CoHy, cte., which w found 1 | from danger of o fatal result
Rangoon tar, but not in our petroleum.  When benzol s :
treated with nitrie acid, it 18 converted mto artificial oll of
bitter almonds,  Dr. Chandler thought he had noticed (his
odor m treating petrolenm  with  nitrie acid,

Inventions Patented In

From January 17 to

Af CONNBOTING LANK ~J, Mann,
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closely, and her speed is about the same o that of the wind, digression on artificlal alizarine, the speakor deseribod the
An ice yucht attalns her greatest specd when running in o method of refining petrolenm by fractionsl distillation, the
direction somewhat similar 1o that in which the wind 1 | destruction of coloring matter snd gummy substances by sul-
blowing, making long legs 1o the leewnrd, or, as 10e yachis. | phurie acld, and washing with soda, to romove traces of the
men sy, she “ beats to the leeward,” The resultant wind | aeid, Slugge acid Is the nume given to the noid aftor it bhns
strikes her on the bows; and on ohanging from one leg to | heon fn contact with the oil, and 1t 1w trom thik serd that we
soother, justead of ** fibing," she goes mto stays, with the | derive the foul odors wafted to this city from Long lsland
wind, ax befors stated, spparently ahead. | City by every easterly treeze.  This acid s used in the man.
A lee boat makes a good deal of uoise, though it s not | ufscture of fertibzers  1In regrd to testing safe nnd dunger-
notlesd much by the salors.  However, when sanding on | ous o), Dr. Chandler showed some interesting CxXporments,
the ice and watching them, the ** roar ™ of the skates can be | Bome ofl was placed in an open tester and  grndualiy heated
heard over o mile sway. The Flyaway, with Mr. Grinnell | on a water hath with & thermometer 1t was found to flash,
aod the wrnter on boand, participated m the moming in s or give off combustible vapors, at 110° Fabr.: and it bamed
serub race with seven other yachta; but no fast time was ot 118°, being what w called r-'-n' wale oil iln then phced‘
made, the wind being fickle, The winning yacht made the | some of this same o1 10 & elosed w‘-‘ol tkm mbling a metal |
1% miles salled in some 20 minutes  About midday, the | lamp, but {rovided with u cork iastesd of the common head

DRYING UM, ere- 1% 1
BLECTIIC LoG. 0, I Uaioes,
RQUALIRING MoT1ON <1t D
INFURION PPox ~J  Cromwell,
Kxirrivag
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foreign Batents.

IMPROVED WINDOW SIADE ROLLER.
‘Danlel Willls, Harrison, N, J,~When the shade is drawn down slowly, a
cath st ech revauton of the roller drope fato & cam botch, and, when

released, holds the roller from belng drawn back by the ten- tho eylinder; and the Invention consiats of n knitting machine needlo pro- | from being broken,

‘slon of the spring, 17 the ahade I drawn down a Tittlo and then reloased
quickly, the quiok motion of the rollor throws the eatch ontward, so. that
1t will pass ovor the shonlder of the noteh, and when the motlon is checked
the cateh will agaln drop tnto the noteh and hold the roller in place.
IMPROVED WASITING MACHINE,

‘Samuel C. Wilkon, Faorest City, Ark,—By sultable construction, ax cach
prosser blook moves forward and presses the clothes against the roller, the
pawl of that roller will bo drawn back, and as the presser block Is drawn
baek the pawl will be pushied forward toturn the roller and chango the
mmmm»mwwu operated upon each timo in a
now

IMPROVED AUTOMATIC FAN.

Sewand F. Gray, Vaklosts, Ga., administrator of James M. Gray, de-
Is an automatic fan for keeping off flies from dinner tables,
wick beds, ete.  The spoed of the fan may be regulated, In the customary
manner, by a suitable spring brake and regulating screw, that acts ona
friction wheol placed on the shaft of one of the transmitting wheels of the
clock train.
IMPROVED EARTH CLOSET.

Lemnel Altemus, Olney, Philadelphia, Pa.—This carth closet is s0 con-
structed that the dust from the falling carth cannot rise and settle upon
the seat.

IMPROVED SHADE HOLDER FOR KEROSENE FIXTURESR

Partrick J. Clark and Josoph Kintz, West Meriden, Conn.—This s a
shade holder for fxtures of all kinds, in which & lamp or fount with a
chimney is used, s0 arranged that the fount, with the chimney attached,
can be raised from the fount holder up into the shade. The fount chimney
and shade can be moved horizontally sufficiently to be taken from the fix-
ture withoat removing the shade,

IMPROVED COAL SCUTTLE.

Charles S. Irwin, St. Joseph, Mo.—This scuttle has a conical body with
knoes. oo which it rests when placed on the stove. The bottom is concave,
‘with median slide, to adapt it for use on magazine stoves,

IMPROVED PAPER DISIL

Sylvester E. Harlow, Falrbury, IIL.—The dish fs made froma disk of
paper which is cut radially from tho conter to the ciroumference, and it is
stamped or crimped o as to form a conical bottom, that projects upward,
and the flaring rim, The radial edgesof the disk are thus made to overiap
each other, and are secured by clips.

IMPROVED WARDROBE BEDSTEAD.

Wilson Sateliffe, Wetherford, Texas —This is an improved plece of
office furniture, that combines office desk, bookcase, sliding and folding
bodatead, hat rack, wash basin, and other devices, #0 as to utilize all
avalluble space in a very convenient manner,

IMPROVED COOKING RANGE.

Thomas J. Whitchead, South Paris, Me.—In this case, as in that for
which a patent was granted to same inventor February 3, 1874, the runge
i in a double walled casing or afr chamber, with doors and lids, affording
accoss to the range. 1t is designed to have greatly increased facilition for
cooking on a large scale, and possesses soveral new features adapting the
conatruction to that end.

IMPROVED RECLINING CHAIR,

Benjamin F. Manler, Green Island, N, Y.—This conalsts of & supporting
frame, which is attached to the bottom of the chalr, and pivoted to the
forked spindle, revolving in a stationary socket base, The bottom frame
and chair are adjusted by the joint action of an wrm plvoted to the spindlo
and 1o a bell crank lover.

IMPROVED NUTMEG GRATER,

Henry Schelbel, Beldgeport, Coon., assignor to himself and John
Schuelder, of same place.~Thin ints In the binatlon of & support-
Ing main frame, baving a socket or receptacle, with a spring-acted follower
and s grating disk. By taking the handle of tho frame in one hand, and re-
volving the disk with the other hand, the nutmeg Is grated.

IMPROVED BOOK NUPPORT,

Allston Wilson, Now York olty —This Is u book rost of cheap and com-
pact construction, on which the bhook may be convenlontly armnged for
reading and the loaves retalned or elasped without the use of the hand, the
book being quickly placed thervon and the leaves turmed over in an cany
wanner, It conslats of a snpporting blook, with swinging arms, folding
away In & rocoss of tho block, and having plvoted halding urme or clasps,
folding Into rocesses at the ends of the arme, for holding the leaves, When
the book s placed oo the rest for ronding, the arms nro ralsed to the helght
roquited by the slze of the boak, and the holiding arms then swing forwarnd
on the leaven, For turning o leaf, the arms aro sllghtly mised, and, after
the turning of the leaf, carrled down agaln on the pages,  When the book
Is taken off, aftor uso, the leaf holders are folded back into the arms, and
the arms then folded down on the block, so that tho rest takes up only a
winall space, and may be atored away In convenlent manner,

INPROYED DOOIL KPFRING,

Prank O, Rhoobottom, Undon Clty, Mich,—8creen and storm doors are
generslly hang on the outslde of, and so s to lap over, the case, rendering
It nocessary that the spring shall faston on the odge of and swing under the
door when opened, while the mounlding of case alwo leaves i very small
apace for the sttachment of spring.  Heneo this inventor employs s down.
wanlly tapering spiml spring, which may be adjusted to the edge of a door
or the oval surface of a moulding,

IMPROVED SPIING PILLOW,

Angeling Underwood, Carroliton, Il —This lnvention consists of a skelo-
oo frame composed of longitadingl curved spring ribs of wire, and tmns-
Yoo staye attached 1o 8 squam frume, and backed up by one or mors ellip-
1o und spirnl springs, and the whole covored 1o a sultablo manner,  The
oljoet §s to provide s plllow which shall retaln it form and be cooler and
mwore comfortable fn use than those of ordinary manufacture,  Eyos are
formed on the ribs and stays form s Joint with the feame, so that the parts
may move freely without danger of breaking. The frame or skeleton thuy
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formed ia coverad fn any destrablo way, A_pTllnw mado (n this manner b
coal, cleanly, and much more pleasant to une than the ordinary stuffod
“ones. It in speclally ndaptod for slck rooma and hospitals, as It in readily
alred and cleanod. When the pillow s to bo used merely for n ** shsm,"
the spiral springs may be omitted.

P -

NEW TEXTILE INVENTIONS,
IMPROVED YARN GUIDE AND COLEANER FOR SPOOLING
MACTIINES, :
Joseph Garrott, Choster, Pa.—The object of this invention Is to provide

" & chieap, durable, and efficlent device for use In connection with the yam
of cotton spaoling machines, for preventing the yam passing through

gulde
‘ Tonn.~Tals consists In an armngement of . cuide slat always in the samo place, w0 that the yarn will not be broken
or comprossors attachod (o a twoarmed lever, which the , an when the ordinary
R N e o the el pus The by the accumulation of dirt, seeds, ete., on the guide, as when
with a corrugsted wide and bottom, and In it the said

guide Is used.
IMPROVED KENITTING MACHINE NERDLE.

Stephen Woodward, Manchestor, N, H.~This improved needle for knit-
ting machines 1s 50 constructed that the hook and lateh of the sumo may
bo thrned up from the work, and thereby a part only of the noedles be
nred far knitting, without the tronhle of removing the unused ones from

vided with a hinge or looss Jolnt betwoen the Iatoh pleco and the shank,
and alwo with an oxtension or orook of the shank, When tho hook ls down
the shank will be at the left, the crook at the right, and the hinged part on
the right of the end of extension, so that the shaok will readily ran in the
cam, while the hinged part will bo turned up from the work.

— O

NEW AGRICULTURAL INVENTIONS,

IMPROVED CORN HARVESTEIL

Anron Wilson, Tokmna, Nob,, assignor of ono half his right to C. B.
Telyea.~This is an improved machine for gathering corn from the stalks
while standing in the fleld, which removes all the cars from the stalk by
means of stripper fingers,

IMPROVED MILK PAN.

William Cooley, Waterbury Centre, assignor to himself snd C. C, War-
, ron, Waterbury, Vt.—In using this apparatas, the milk is put into the pan,
'hmbw on, the alr pump is applied, and the air is pamped oat,
.mmmm milk, By thus removing the pressare of the
alr from the milk the cream Is claimed to riso quickly,

IMPROVED BEENIVE.

Randall T. Van Valkenburg, Angola, Ind.—The new features are found
,hmmmlu-mwmmmuuumrwmm
_ bers. Also frameos Inclosed by tho gauze covered frames, which form the
living and breeding spartment for the bees: and surplas boxes for receiv-
Ing the surplus honey made daring the summer season.

IMPROVED ANTMAL TRAP,

Gearge Washington Gibson, Shelbyville, Ky.—This trap is so constructed
that there may be nothing to alarm the animal as he enters the trap, thatit
will lock the animal in as he attempts to reach the bait, and will reset itself
as the aaimal passes [nto the cage or fnner chamber.

IMPROVED CHURN.

James W. Smith, Hamansville, Mo.—The cream having been poured into
the receptacle and the cover secured, a rotary dasher is set in motion, and
made to throw (he cream towand the center, while its arms operate the re-
ciprocating dashers, that force the cream outwardly from the middle of
the churn. <

IMPROVED EGG CARRIER.

Lewis Inglee, New York clty.—The eggs rest on elastic rubber disks
stretched over suitable aportures In a board or tray, and are held upright
by vertical leaf springs.

IMPROVED COMBINED CORN PLANTER AND CULTIVATOR.

Eli Chapman Gage, Witoka, Minn,—~This improves the construction of
the corn planter for which lotters patont were granted to same Inventor
Decomber 80, 187,  The novel features consist in the addition of a gear
wheel, which may be removed and another substituted when it fs desired to
 alter the distance apart of the hills, and a new mode of suspending the

plows when turning or moving from place to place.

IMPROVED HMARVESTER RAKE AIM.

Bamuel Noxon, Jr., Ingersoll, Ontarlo, Can,—This consists of tho metal-
lic section of the rake arm made in two parts, each of which has a part of
the plvot for the cam roller, and also a plvot for the hinge, by which the
arm is hinged to the revolving head of the rakestand.  The arrangement
s wnch that not many ploces are roquired, and the construction I slm-
plified.

IMPROVED IAND CORN SHELLER

Ludwig H. Plrrung and Michael Zirbes, Chlcago, T, —This conaiats of o
grooved plate, swinglng toothed lover, and conduneting hood and spout, for
conveying tho shelled com to a sitable recoptacle,  The ear Is held with
the Jeft hand, and turned while the lever Is worked to and fro with the
right hand, until the corn s ahelled frowm the cob,

IMPROVED CULTIVATOR,

Elljab H, Perkins and Solomon D, Perking, Visalla, Cal,—This machine is
adapted for cutting the weeds beneath the surface of the ground in caltivat-
Ing plants so small as not to require soll (o be thrown around them, It is
alao wo conatruetod that It may be expanded and contracted for cultivating
rows of plants of different widths,

IMPROVED 1H0OF POLE,

Charles A Bands, Burtington, Kan,—Thls invention consists of s central
polo that bs permanently sot in the enrth, upon which slides o cross hoad,
to the outer extremition of which wires ure attached, that are hold at their
lower enda by hooks fixed In stakes driven In (he carth, The pole Is pro-
vided with a rope for mising the cross head, and the ropes are furnlsned
with friotion blocks for the purpose of holding them taut,

IMPROVED TREE PROTECTOR.

John G, Peace and Isanc D, Comstoek, Salem, Mo.—This conslsts of a
treo box or protectar, made of & number of slata nalled to top and bottom
bands of sheot motal, and olosed by the hook ends of the same lappiog
over the ond sats, The tree hoxes may be manufagtured very cheaply, and
appliod or removed with groat facllity,

IMPROVED CHURN,

James Wiggine, Westflold, N. J.This conalsts 1o hanging o daher chiurn
| on tranndons (o a sultablo feame, and providiog one of the trannfons with
| % tothed whoel and a loek lever or dotent, by which the chum may be

hel In a vortical or Inclined position. [t further conslsts In the constrae-
| tlon of the mechanism by which the ohurn Is driven,

IMPROVED OOMUINED FERTILIZER AND NERD SOWRR,

Richerd L. Galer, Dunham, and Elijah E. Spencer, Parls of 8t Armand
i East, Quebec, Can.—This Invention conslsts ln & comblued fertiliser and
wood sower with stright or crooked movable boots, divided into two fukes
In such & manner that, te fertilizer bolog placed In the front boxes and
the seed In the rear boxes (tho boots having drills and covers atisched
thereto), the drills open the ground, snd the fertiliser falls first und then
the soeds.  The fertilizer and the seods are then coverod with earth by
covers hinged to tho boots, Thls machine Is capable, by means of its

‘lmlurm and crooked movable boots, of changing the width of the rows and
wrrows in which the fertilizer and the seedn fall,

IMPROVED NEENIVE.

Hiram Hatfleld, Ossian, Ind.—TIn this Invention the main portion of the
hive, belng an [nner case, reats on cleats on the front and back, having Ita
bottom composed of two sloping ploces, one of which drops below the other
sufficlently to make a suitable passage for the bees into the hive, but so
that the passage cannot be galned by the erawling bee moths. The bees
have entrance through the outside case (o this passage, It may be closed
by a slide, and the passsges may be partially clowed bya detachable gate.
The hive fills the outside case between the front and back, but Is narrower
the other way to make ventilating spaces, In which the dampers are
arranged to shut off the air; also, to cut off the passage Into the upper part
of the outside case when the honey boxes are to be changed.

IMPROVED CULTIVATOR AND CHOPPER.

William B. Killongh, Larisss, Tex.—This cultivator and chopper Is so
constracted that the plows may be convenlently ralsed from snd lowered
to the ground, adjusted to werk at any desired distance spart, and at any

| denired depth In the ground, which will enable the plows to be moved
| laterally in gulding the machine, and which will allow the plows and chop-
| ping hoe to yleld shoald they strike an obstruction, to prevent the machine
This invention conalsts In combinations of the varions
parts, to recelve and support the op: hanism of the machine, for
guiding and controlling the plows, and for other operations which need en-
gravings to properly describe thelr nature.

IMPROVED HORSE HAY FORK.

John B, Denning, Ross, O.—This fork conalsts essentinlly of a straight
stock and pivoted urms or spurs operatod by a sliding rod. Thero Is a new
construction and armngement of the catch and xliding rod which econo-
mizes space, and enables the case to be made flat and narrow, and at the
same time avoids the necessity heretofore existing of pivoting the catch in
such manner us to be exposed exterforly of the case,

—————t -

NEW MISCELLANEOUS INVENTIONS.

IMPROVED COMBINED SACK HOLDER AND SACK FILLER.

Friedrick Sondermeyer and Frederick Schindler, Perryville, Mo, —This
| is an improved machine for holding sacks while being filled, and for rais-
ing grain or other substances from the floor or groand and discharging it
into the sacks. The new features are Improvements in the hopper and
adjacent mechanism, and alvo a device which guides the gmin inwand as
the machine Is moved forward, so that the graln may be taken up by the
elevator,

IMPROVED CARTRIDGE.

Horbert Buffington, Jacksonville, Fla.~There Is a movable anvil for
cartridges, consisting of a tubular main part, conical head, and end collar
or shoulder at inner end. The fire from the primer passes directiy
through the tube to the charge, and not around the outside of the tube, se-
curing thereby the refiable firing of the cartridge, and also a more effective
combastion of the powder charge,

IMPROVED HELMET LIGHT.

Henry E. Niitze, Philadelphis, Pa.—This Is a safety reflecting light,
combined with the helmet of a miner’s hat, or adspled 1o fasten to the
breast of a person by a hook.

IMPROVED ELECTRIC TRAIN SIGNAL

Laning L. Ferris, New York city.—This Is a signal to be used on milwsy
trains for indicating the separation of the tmin or the detachment of cars,
and for the use of the conductor in signaling the engineer, Tt consists of
a device attachod to each end of the cars that automatically makes an
electrical connection <0 2+ to ring a bell at the engine when the cars sre

parated. It also ists in the arrang of Jevers or keys by which
the conductor by pulling a cord may signal the engineer.

IMPROVED HAT HOLDER.,

Payson H, Miner, Rome, N, Y.—This consists of a support formed of a
| continuous rod, having conical spiral at one end, upon which the hat rests,
| and a coil for rocelving the screw, by which it is attached to the under side
| of tho seat.  The device is provided with an arm, by which it is turned,
and to which a spring is attached for bolding it in place.

IMPROVED SCHOOL DESK SEAT.

Eldridge Haynoes, Kirk's Cross Roads, Ind.—When the seat is thrown up
into vortical position the supports form contact with metallic stays, that
are scrowed to the slde standands and to the fulcrums of the seats, »o as to
| #trengthen the bolts and define the extent of motion of the scat.

i IMPROVED HORSESHOE.

Harry B, Cornlsh and Charles P, Hunt, River Falls, Wis.—This Invention
conalsts In cutting slightly tapering are shuped grooves in the under surface
of horseshoos, ‘The arcof the sald grooves is described in a vertical plane,
| and the grooves are dovetall In transverse section and open downwand. It
also conslats In forming upon the base of the ealks 8 wngue that Is the
counterpart of the arc shaped dovetall, The object Is to provide a horse-
#hoo In which the calks may be readily inserted or removed, but which can-
not become loosened by any action of the horse's foot.

IMPROVED REVERSIBLE SEAT,

Lucius T. S‘anley, Indianapolls, Ind.—This scat is supported by two pairs
of swinging bars, whose upper ends are pivoted nearor togethor than their
lower ends, 5o that the seat I reversed by swinging it on the bars,

IMPFROVED MACHINERY FOR SCALLOPING NOOT UFPERS

Willlam Manloy, Rochester, N. Y.—Thls is an fmproved machine for
| bolding the button flies, vamps, and quarters of shoes while belog seal-
loped, Tt was fully described and Mustrated an p. 322, vol, 85,

IMPHOVED WEIGHTED HORSESHORE,

Eogene B, Solxas, Galveston, Tex.—This Is an improved welghted horse-
shoe designed for use In trulnlng & borse to trot fast, by extending his
stride and squaring his action, 1t may also be nsed to prevent a horse from

| strlkiog hin knoes with his foot. 1t Is w0 constracted that the welght may
b attaohed and dotached, as required, and which when attached shall be
entirely ont of sight,

INMPFROVED BOTTLE STOPPRR.

George A, Ol Newark, N, J.This Improves the bottle stopper for which
| letters patont have been granted to A, Luthy, under dato of November 9,
AN, It conslsts, malnly, of a rigid curved stopper-oarrylng lover that s
provided st the lower end with an elongnted loop or oyo that plays (v an
extenslon staple of s solld collar of the neck, to whish te closing batl |
plvoled,
IMPROVED BLANK BOOK,

Heaekiah 8, Archer, Brooklyn, N. Y.—This book Is 0 made that any
| sheots whose reading matter has beeomn valueloss, or whose temonnda
| have servod the purpose for which thoy wero orlglunlly ftendid, may he

remoyed. The loaves are open slotted, and are hold by clamp note working
O sCrewWe,
IMPROVED WIRE FENOE DARD.

John Nelson, Creston, 11, assignor to himselt and Willlam 11, Chomae o,
of same place, ~'Thin conslvts in o barh for fence wires, made from » shors
Ploce of wire by forming loops at the ends of & stralght middle part, at
right angles therewlth, or nearly so, and upon the opposite sides of the

| wire, leaving the polnts projecting In opposite directions,

»
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tam Adesander Ttrice, care of l.tn:: ::. 4 Middle Temple | John T. Wentoo, Creston, Towa.—This is an improved device for holding "“A’uf:u';."' - e e o i g m.‘{
William Adexs ] -

ta, and It con-
consiste trolli e books open upon organs and other musical Instramants, 118 soat froe from tar, ote.

' me Mlll‘hﬂ:':nk l:. lh'mu::(: sisty in & murle book holder formod of wire, h-::ulll:‘ ':{m;l: ::;" ':"'"‘; koop the ‘l;l'n(ﬂ'lfﬂ ANTI-PRICTION JOURNAL BOX. :

the il by o ) Jeading from an orifice U form, baving colls formed upon the middlo v 2 - !
‘.“.mwm“mh ™ be v::!:‘:’ -::: ::h‘u'“# ‘(':':'“"" parts of It arsms beut over parallel with thelr luner |.?m|. | Goorgo Wilkes and Alexandor Port, Monroe, lm—mmp- f
reservolt hokdor Il:xll lldﬂl!l:m ‘h.m y .,(' {uk | In using the dovice, a bond Is placed at the back of the tmk.w'h:v: u];‘ :l:: i armogement I the journal box of passages for ofling the rolk -

) 4 g w . . he ol o In "

wbw e writer | at the required place, and arx are placed upon the pages

- rollers dip at every revolution srewsy
+ | & receptacie for oll Into which the ,.
tothe pen, I The colls smable the device to be placed npon books of nrimud l'll:‘(l‘l::n; the Journal. The object in o provide & joarnal ::: '::' :m -
. IMPHOVED BLOWING TOY. The ends of the arms are bont to form eyes to prevent sald ends Journals of car axles, and o other heavy Journals, that ~ vearly

Meury J. Oreen, New York eity, asalgner o Henry ﬁ:t :“ "':; catehing upon and tearing the paper, | frictionlons ae possible, and which msy be readily taken spart for repainy,
1 an lostrament for indicating the capacity ngs IMPROVED ADDING PENCIL. IMPROVED RAILROAD TIE.

led aln- |
'w‘ s b oy pa Oharles C. Plelde, Abingdon, Va,—The object of this invention is Lo pro- George W. Chandler, Molngons, Towa. —This conslsts of lﬁw
gle from the lunge. vide ..lmpl.t and ‘:J;lnnlvnl ;v:‘-lrﬂnu attachiment for pencils and pen. of clay or stone blocks, eonnected by Jongitudinal fron strape w.
INPROVED COMPOSITION FOR FIREFROOVING. | holders to facilitate the addition of long colurmns of figures. Tholnvention | ., (s strups carrylng fastening plates for supporting the mils,
Willism J. Ryeknian, Brooklys, assignor to himself and "‘"": n:‘;:‘ belongs to that class of aidding devices "; “"‘l":‘ "'l’:;":‘:l :":':‘;:,:"’ M‘:": IMIPROVED HONSE POWER.
neibn e e el alons. seperiesnsthyer s babury e T working part of tho dovioe aro compactlyarmanged in a0sse, | ftadford . Rhodes @nd William . Holdes, Crawtirieriie, GRRINN
I:W ﬂ?(h MW;“; lwrl;"“- 1t conalsts of equal [hnmg‘h which projects an extension of the slide to permit tho operation of | sanulsts of a vertical oumlbw:’lnt.:rdll:’l:..al;mi::nﬂ;oa:h m.‘: :
::.dm R n—. pesiseiepa oy ﬂ“ﬁ"'{ b ":’""' l:w"'l‘ﬂ-:;;:i““l:‘t‘nmll;ﬂ";::: h:l”: l:""'::"l: :'l::l':’::d :I';‘w‘;:';":nﬂ : :’ll:l" abave, and & band wheel and m‘ ma
THFROYED REIN HOLDER. 3 wu‘;’:"‘:l‘::;‘p: :::;':cl‘::-ll';l:.l:'hon-lw lhrrnum!wr of units tobe earrded | common shaft below the lu;; l':ﬁ" of the main frame, o transmiy e
Rawson 1. Marray, Ashtabuls, O.—By this doviee tho relns way bo | are separately rogletered and kopt whenever the addition of 8 column Is | power of the horlzontal cog whoo
WMNGM Lbsompmadtrsbog Ao R Interrupled, IMPROVED HEAT FEXDER FOR FURNACES,

dropplag down and getting dirty or entangled with "M'nl:"'w?: b«l: i IMPROVED CARPET SWEEPER. Joel B, Chandler, Cllaton, Tows, assignor 10 Francls L. Tupper wnd 3.

vention consists of two steel springs attached by one fast nf extending | Henry F. Noyes, Boston, Mass,—This Invention relatos to an improved | \ "o v o uume place, ~This consists of an armngement of

free ends passing tn opposite directions to cach other, one "’:’ when in- | form of box or case for carpet sweepers; and it conslets In the eonstruction strips, to which are riveted, upon ove side, sheets of fron, and spen the

Usroagh & top slot of the upper spring part, to bo guided 3 and arrangement of the hinges for fastening the lid or cover of the eass 1o 0 S 0 e sine. inclosing an alr space between. The device thes

serting or detachlng the relus. the frame, which binges arv formed of straps of metal arranged to embmce | - 1s provided with hooks on the fron side, for hanging it 1o the rods
IMPROVED ROWLOCK.

! a pintle contained within a marginal bead of the cover, and having thelr o 0l reee of the fumace, The object is to provide s devies for
Bageoe Spedden, Astoria, Oregon.—This rowlock Is so construciod that  jeaves extended vertically downwand into a mortise of slits cot edgowhee | e workmen from the infense heat.

rivets, Ttalo
shipped snd anshipped, and cannot be dost, mislald, or | ¢, (e rear boand of the frame whereln they are secured by AP g
n-u";":“’m lower part of its stem made smaller than the upper part, | coneiets fn constructing the arched metal top with a marginal head, and | . 0 °°'l. Wm_m Pm“ - ot
and uinpi«l to be attached to the gunwale of a boat. | the edgo of the frame with a corresponding groove, and comblining the two | Joun R. !IcCormick, Mwmnau' o
i o G i - ml':n“‘t::chov.:::;ccm”mwu It tobe caslly gulded and controlled
? —— ¢+ new mechan " led
Areon o s cultlvating, ot both,
John M Lamb, Sonth Hampstead, England. —Tho Impmrrmml'n TRRERTHG VRN and readily sdjusted for chopping or |
G 8 e ) AW ONEARIL AYD WS cracven vusmnea wow mcrsi iR
h by te, sald ¥ole plate carry ) A Y 4 :
m::m ::::‘. n:do «:4;- of the boot sale, and having a claw which imbeds IMPROVED BOAT DETACHING APPARATUS. 3. Morris Chfids, Utica, ¥, Y—The object of this invention Is to *
ftaelf [n the heel,  The sole plate is operated by a lever similar to some Willlam A. Brice, care of R. Clifford Poulter, 44 Middle Templo Lane, | g ratchet wheel to the round shaft of & hayrake in such a —: : tean
others, but posscases ndvantagos In its operaticn. E.C., Lonidon, England.—This invention consists of a block with horizon- | he put on and taken off without remoying the attachments “:
10 INT POR LAMPS, ul-;;crtnm. scross which two bolts pass at opposite sides,  The block s : and In such a way that it cannot slip upon the said shaft, and will cxrry
e ATrAtcu“h.\T @ Iias suspended at the upper part from tho davit tackle, so that tho bolts are | the shaft with it in its revolution.
el e T okl o€ o Reviiion o, 9 \mm jo | vertical, and the boat s suspended from the devicobya loop of ropepassed | sy ey CINCULATING DEVICE IN STEAM BOILER.
Morgan, of New York olty.~The object of this n ou is to deo through the aperture in the block from one side, and over or round the hold o file |
kerosene lamps witk an fmproved wick attachient, by which (he 1At | ) e opposite side, and anotherloop similarly passsd through the apertare | Jacob T. Wainerigh, Phldolghl. P.Tho skt of ks Msenten s 58
sany be filled at any time withoat "“'““‘“('M:m‘:w “‘fh:l' h{‘d ,‘:ﬁ and round the other bolt from the other side. The strain on the two ropes :; “U":ml:.‘%w amount condocting s ﬂmh‘h-
btier, ad Mipporting tia — Guing T SR SR SN mP, "mol; ;l thus tends to draw the bolts against the sides of the block and hold thom m e ““m ‘WW Iho.“d md d&wd e m‘
couatnd i tho wick. T smenon conssaof a wic tlhumen, con- | Polion, and ey aro thus held intact o long as thestal of sl | ol o ot mete st e bt -
c«:‘ ting 5 ok 3 S 18 upon thom: but immediately they are relle o strain 0 i move between the partitions or deflecting plates toward “i
oo ropo pon to H
R, o s She mppes ‘“dh;g 0 ‘:,.uw “&‘,‘u:‘b&::‘.::: boat belng complcinly water-borne. 'The bolts, being in o vertical position, :ﬂ Wﬂﬂnﬂ", P:;g: of the boller In & dircction contrary to that taken by ‘ j
e ol comtintene eontact with the Jower.endloss wick within | Tl bY el own gravity and elip out of th loops, which aro thus sot frec, | the produc bustion. B
an
the lamp by & guided and spring-acted roller pressing thereon, Tho burner

IMPROVED EARTH AUGER, ROt P
: o
. to with do ts, for supporting e | Georo W, Stuploy and Daniel Phillips, Austin, Minn.—This auger (s| NEW 'm'm“’n’“umnmmm CARRIAGE
burner and upper wick section during filling, and is tightly secured to a

#0 constructed as to euable s much larger hole to be bored than the diame-
collar and intermediate non-conducting layer of the lamp bowl. ter of the anger, It moves the small stones from the center toward the
IMPROVED GIG HARNESS SADDLE.,

i byt b, A A Helnrich M. Blohm, New York city, assignor to himself and Jobasn
John Nelll, Sinclalrville, N. Y.—In this invention the metallic saddle IMPROVED CLOTH CUTTER. Erlenwein, of same place.—This is & m“hw. z J
ree, the side plates or wings of which have their front and rear edges bent | Gooroe 1), Ferris, Springfield, T1L.—This is a combination of a cutter and | be worked with great bdlvbn-v-—.u:-bn -llll‘ the
upwand and outward, and have 2 Jeather eccured to them, to form sockets | 4 i eyeuring and clamping device, the object being to accarately cut cloth | catting of trees, sawing of the trunks into pieces, et ] “. it
to receive the upper ends of bearers, is fastencd (o the pad. ‘The skirt has | giiper ctraight across the plece or on a bias. ciprocating saw carriage, to which motion is imparted by & rocking
Ita edgos sewn to the edges of the pad. In the Jower part of the skirt is ) e arrangement, the saw being guided in horizontal or vertical position
formed n cross allt, through which the bearer passos, and which is IMPROVED CHINE. fed to the work by spring-acted roller attachments.
strongthened by 8 Joop, The bearers are passed in through the slits in the | Thomas W. Prather, Union Depot, Tenn.—This invention consists in an IMPROVED YLOOR CLAMP.
#kirts, aro passed up beneath the said skirts into the sockets of the saddle | arrangement of rollers for forming plugs of tobacco from leaves, which are - e g 'y,
tree, and are socured in place by the terrets, 20 that should the sald bearers | fed to the said rollers by an endles< apron; and it also consists ina cutting |  John Milton Wilson, Nashua, N, H., assignor ‘himself and.

break, or requlre (0 bo renowed from any other cause, they may be drawn | device for cutting the tobaceo into suitable lenzths after it is flattened by | Hall, of same place.—This consists in the arrangement of two arms
out by simply screwlng out the terrets. By this construction no jockey i | the rolls.

required, making the saddle nester in appearance and simpler in construc-

Is in which a p
tion, while st the same time requiring Jess labor and less stock. Sander Johnson, Minneapolis, Minn.—This consists in the combination Mm“m“hm.mmmhm] wm
IMPROVED TOY HOOP. of friction rollers placed in spring bearings with the tail stock of a lathe In and the other arm with a pawl, which retains the parts in position whe
Heary F. Post, Paterson, N.J.—This inventor attaches o & child's boop | such 8 manner that they bear op the tall stock, and thus obviste friction | . 4 et pressure is secured. "
s diametrical md with central frame, carrying a pivoted bell, that s actn- | between it and the lathe bed. IMPROVED WAGON LOCK.
ated by contact of the frame with the tongue of the bell during the revo- IMPROVED APPARATUS FOR BUNCHISG BROOMS. 2

tution hoop. : Prank Rakes, Greenup, Ky., assignor to himself and Willism Brysos

of the Daniel Van Wicklen, Green Bay, Wis., assignor to himself, Frank Lenz, -nphee.—’l\hbﬁuknwﬁtiﬁk,*_,

IMFROVED POCEETBOOK FASTENER. and Angnet Brauns, of sume place.—This consistsof twoadjustable needles removed from the wheel while the wagon ix In motion. 1t is form

Danlel M. Read, New York city.—This improves the construction of the | projecting froma slotted bed plate, and each provided with an eye, the U-shaped block, provided with the bent shank, a swiveled or piv X

pocketbook fastencr for which letters patent were granted to same in- | lower part of which is V-shaped near the points or upper ends. Tho object and a strap. The block fx applied to the whoel rim, and as the wheel o

venior January 11, 1676, #0 as to make it simpler in construction. The | Is to provide apparatus for rapidly tying brooms in packages suitable for tates forwand the jaw clamps the sides of the tire and felly. ¥
entire fastener Is now made of only two pleces. | market or transportation.

IMPROVED SLED TONGUE. .
IMPROVED HORSESHOE NAIL CLINCHER.

- 4

SH]

IMPROVED CROSSOUT SAWING MACHINE. 3

DIPFROVED METAL TURNING LATHE.

IMFROVED TRANSPORTATION PACKAGE.

Nathanlel Halsted, Scranton, Pa.—By means of this package, butter,
hd.nddhun&nmmbempoﬂeduhlylnghu.mm.
dmrhmbhdbh-hp.muthmummyhhmm
fee in warm weather, Springs are contrived to support the bottom and
“dhmmhm‘ the P ts are con-

structed with openings throagh the b for the cirealation of cold air
from fce 10 be carriod In one of the compartments for keeping the butter
cool.

IMPFROVED INCUBATOR.

Tarris W. Axford, Omaha, Neb.~This Is & heating, ventilating, alr
moletening, and electric beat regnisting appa for an Incubator. A
pan contalns the egge 1o be hatchod, sald pan being In an oven, surrounded
by & dead alr space, and an insulating box filled with powdered charcoal.
Aﬂwdﬂhmmwmmmtmm«c@htmﬂllw
the heater, This plpe contains the d per, to be d and closed by a
lever, which ls worked by the anmature: lever of » magnot, which ls placed
in the circult of & battery, The cirenlt is cloased by & mercury gage, which
catises the valve 10 shot off when the heat I8 too hizh. When the reverse

1 the case, sald gage allows the valve 1o bo openod by the spring of the |

srmature lever. The mercury page enters the center of the ‘ncubating
oven, where it In xubject to the heat. and one part of the wire s kept in
um.vhﬂ:muﬁmmuvﬁh the adjusting screw,
which s made to dip into the gage, more or less, pecording 1o the degres
of hout wanted; #0 that whe: the mereary riset Lo the point of the screw,
and makos n, the Jever will be attracted, and thus the
valve will b closed untll, by the cooling of the oven, the mercury falls
Swiy from the polot whers the eirealt will be broken, and the yalve will
be openod by the spring. The heat Is fornished by & lamp supplicd from
8 tank, snd having o fioat and a sultablo valvo for tically regalating
the supply of o), und thns maintaining rogulsr Leat,

UNITING iy UPPFERE OF NOOTH AND BITOKH,
Davia W, Thompen, Englowoed, T1,—Mho seam In formed malnly by
means of o nartow steip whiel 1s sewed w tha vertical odgos of the quarters

(the faco aldos of the leathior belog placod together), The edges of the
quartare, as well a8 those of the strip, this 1o adjacont and opposite when

the wesm (s prossed flat, A lnen stay plece (e spplied on the Inner side of
the scam, the same belng sitchod thirough the edges of the quartens and

asarters aze not directly counceled by stitches,

Jacod Slautterback, Mifflintown, Pa.—By snitable construction, as the
handles are pressed together, the jaw that rests upon the forwand end of
the nail will be drawn downwand, bending and clinching the nail. Hero
isa new and powerful mechanical construction.

IMPROVED HAND SNXOW PLOW.

Edwin R. Betts, Bear Lake, Pa.—This coasists of & snow plow whose
mould board runs by guide rollers and grooves along the rafl, and throws

the snow from the intide of the same bya curved uperight flange or plate on
the outside of the braces,

INPROVED GATE-OPERATING MECHANTISM.

Albert R. Sherman, Natick, R. L—This apparatus is for springlng and
closing gates for rallroad crossings and other places. Tt consists, essentl.
ally, of a piston rod canmected to the gate o as to swing it open and shut,
Said plston works in s eylinder open at one end (o the atmosphers, and
conniectsat the other end, by means of a tabs with a pump for forcing a
liquid or fuld substance against the plston, £o that it s moved In one di.
rection or the other to operate the gate both ways.

IMPFROVED ICE ELEVATOR,

Louls Zistel, Sandusky, O.—This consists af an Inclined way, extending
from the float In the water to the shore, and from the shore up to the high.
est polnt of the ice house, along which an endless traveling rope §s cone
ducted, being stretchied oversuitable palleys, and moved by horse of other

‘power, Enots of the rope take up a follower, and convey the cakos of ico |

alang the way 10 the chutes that conduct them to tho fee hotse,
! IMPROVED CIMCULATING DEVICE FOR STEAM BOILERS,
Willtam Ord, Brooklyn, O,—This Invention conslsts of # boller with &
downword extending water Tog, armnged at both sldes of the fire box st
| the front end of tho bofler, the water Jeg belng connoctod by rear oylindors
and n serlen of conducting tabos to the rear end,  The whter log cotmmunls
| eatoa by bottom holos, and by side holes near the cormer or uppoer part of
| tho leg, with tho bollor,
IMPROVED STEAM WILSTLE,
John Efnly, Jaoksonville, Fla.~This connfsts of n whistlo that s divided

John P. Lawson, Chandler's Valley, Pa.—This consists of a
In which the tongue part s readily detachable from the roller.
in place by chains, which answer the purpose of braces.
made taut by a key driven through the tongue against a ring to W
Otls 8. Dickinson, Granville Corners, Mass.—This relates

work In through the sald jolnts. The boands
bets, made with ips upon thelr outer edgos and
thelr opposite edges, -

any person to put up such balldings wi
fhm to construct the posts

ono for each alde of the
shlnglon ngalnat the

longitudinally into thres or more compartments of different Jengths, each | crank axles
compartment being provided with an aperture for rocolving the steam, and
the sirip, 20 that all are firmly secured together, But the odges of the

with the usaal mouth, The object Is to produce simultancously ln
{ whdatlo three or more barmonious sounds,
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Vl‘iulorlnt heat, the quantity of fce liquefied, and the time

Scientific Amevican,

2

Sl =N

| will find directions for making a blackboard on p. 260,
yol, 8., 0, will find on the use of old allk
on P 800, vol, 81,—J, 3. B, will find & recipe for n black
mortar on p. 18, vol. #.-W, 8, HLW. S, LT,
MWA M, A C A K AT WA LB,
Jy L WL 0, 10, 00T 8, and others, who aske us
{ ommend books on Industeinl and scfentifie wnb-
Jootw, should addross tho booksellers who advertise In
our columns, all of whotn aro trustworthy firms, for
eatalogues,

(1) P. F. K. says: 1. We have a forty
horso power retum tubular boller which T blew off lately
for tho purposo of washing [tout, I blew off at 10 Ibs
presaure, having proviously pumped It full of water.
After I had blown off all the water, I closed the blow-
off cock und left it to cool oft. T soon heard lond ro-
porta In the bofler, like plstol shots, L ehut off the wa-
tor am soon ax 1 conld, whereupon the reports died away,
A, Tho nolse was cansed by sudden contraction of tho
hoated platos when cooled by the entering water, 2,
Why do the mils on enrves of a railroad last longer
than thoso on a stralght track? A, We could not an-
wwor this question satisfactorily withont knowing more
dotalls.

ing Tndox and Rula for Com-
ot Addross B Lyman, 0.1,

rlghts; an artlelo for house-
Addros J. A. Worloy,

PR

@) 8. G. asks: 1. How is salicylic acid
salary wo- manufactared? A, By strongly heating for several
hours a neutral alkaline carbolate in an atmosphere of
earbonic aclkd, The resldue In the retort is dissolved In
hot water, and the salleylle acld fs precipltated in an im-
pure stato by tho addition of o mineral acid. Tt is puri-
fled by distillation In a current of steam. See p, 250,
vol. 85, 2, Conld It bo wsed In solation, withont quick-
lime, for prosorving eggs? A, Yes, if the oggs were
kept In a cool place,

0 0. 0. L. says: I wish to move o lever
up and down with a foree of about 12 Ibs,, and at the
mto of about 80 strokes each way per minute, by means
of & wolght having o fall of 0 foet. How heavy a

conmumed In the set of lquefaction, See amswer (o J.
J. 8, o1, vol, Be,

(20) B. 1*. M, naks: Is there a cement thut

welght ahall Tuse, and how shall Tarmngo it to work at | will fastan the butt ends of n rope together, and do it

the above speed ¥ How long will itrn? A, You do not sond

: qulckly? A, Wa do not think it probable that you wil

sufolont data,  You can make the calenlntion for your- | sueeeed vory well in this, Ono of tho strongost coments

solf from the followlng conslderations: Theorotically,
wolght> (distance it moves whilo lover makes n stroke) =
12 length of stroke; so that, If the wolght moves J as
fast an the lover, It must be 144 Ibe.; and If the distance

clock ¥ , OT BOme contrivanoe to regulate
the movement, will answer very well,

(10) J, €. T. asks: What is the loss of power
on the emnk motion compared with the power applied
ot n tangent? In other words, If It takes 1 ton of conl
to do a given amount of work on the eylinder and crnnk
movement, cutting off at half stroke, with a plston
traveling 800 foet per minute, how moch coal would it
take to do a like amonnt of work if power were applied

| satiafactorily, but may purch

adaptable to this purpose consints of a solution of best
gloo In strong, hot, neetle acid, Even this, however,
doos not dry immediatoly, A fused mixtare of equal

| parts of asphialte and guita percha bs aleo recommended.
moved by the lever per minate Is 6 fool, the contrivance i
will ron for 12 minutes. A set of gear wheels, with a |

21) D, H, says: In o recent issue of your
Journal, you sdvised bloe colored lamp chimneys to be
used by persona reading a great deal at night. How can
1 eolor my lamp chimneys? A, You eannot staln them
suitable ehi ys of

bluo glass,

(22) O, M, snys: A German paper gives the
following: ** Lamp chimney and blowpipe combined, In
this novel dovice the vapors of petrolenm mixed with
hot uir produce n high degree of heat, on a small scale,
the whole apparatus being of the wize of & common

at thorim of awheel of the same wlze as the erank, and | 1,0, and an experimenter ean melt In this way, in a
cutting off soas to work steamn down (o atmospherie | ooy eruciblo, 4 ozx, of copper or nicke), or 3 oz, of

pressure, the rim of the wheel traveling the same num.
ber of feet por minute as the piston doos? A, There Ia
noloss of power. You will find this point fally dis
cussed on p, 121, vol, 31,

(11) G, A. D. asks: Is it more cconomical
to carry o steam pressure of 60 ar 05 Ibe, on boller than It
1840 or 45 1ba,, the engine easlly dolng the work re
quired with 25 or 30 Ibs, pressure? A, It depends on
tho engine, If the p o s roduced by throttling, it
will be rather a disadvantage to use high pressure
steam, If the engine has an automatic cut-off, there

wrousht fron within 10 minutes' time.” Is this possible®
A. Popular accounts like the shove are asoally to be
taken with some grains of allowance, but the result
given does not seem fmpossible,

(28) H. B, usks: 1, Isa short stroke engine

botter than a long one for sawmill nse?  For Instance, in
n 10 x 16 or 18 Inch engine better, and will It furnish

more powor and more quickly than a 10 x 20 Ineh one?
A. For the same platon speed, the short stroke englne

l will make more revolutions per minute than the other,

* which may be an advantago or not, according to the de-
ey Refrigorator was swud: :'p:‘a m (2:’ .Sl 8. la.y.:l. I have conciu:ied t0PaInt | yy 'be considerablo scanomy. In alng the fncreased | e hnd constraction ¢f the ensine,  Fon the cma sum-
TN R0 borik. 2 S 2l bt S K pressure.  You can readily settlo the matter by oxperi- | hor of revolutions ln each case, however, the long stroke

with tungstate of soda, as I fear that the excessive heat
from tho furnace will ignite the woodwork. Will yon
plonse give meo the formula for mixing the tungstate of
soda and water, and the tungstate with the silicate, for
the paint? A. Dissolve about 11b. of the saltin 3 or 4
gullons hot wator, and apply with & brush. Dissolve 1
1b, of tho waterglass, In fine powder, in1 gallon of boil-
Ing water and apply as u varnlsh, It may be mixed with
a little oxide of zine, well agitated when nsing. Tt will
prosorve the wood, as well as render it fireproof,

(4) L. K says: I have an achromatic tele-
scope which makes stars of the first magnitade appear
as large as the full moon; and T wish to know what ad-
ditions I can make to Increase Its magnifying power?
A. We think you want to increase its defining power In-
stead of its magnifying power; for no good telescope
will show stars to be anything but a point with more or
lows radiations of lght according to the state of the at-
mosphere,  Your telescope lenses are not properly mudo
or they are misplaced, they have too much aberration,
either spherical or chiromatio, or probably-both. Taken
plece of paper three fourths of an Inch in dismeter, and
cover the center of the objoctive; then focus an an ob-
jeet. Then remove the plece, and cover the outsdde
portion, letting the light pass through only that part
which was covered in the first instance. Then focus on
the same object, and note the difference of the two.
These will agree if the glass Is of the proper curves. If
the edge is the shortest focus, then that part of the lens
between the center and edge will require flattening by
polishing, and vice rersa.

(5) W. W. M. says: I have just completed
| & large barn, and up throogh the center I have erected,
price. See thelr advertisement on page 157. ihmlm&dfmomnmwdsfut
Mechanieal Curves Minstrated square; this runsup to the roof. The object of this
”w‘,’;,..m.:wu“:”m was to erect some kind of & wind power which would do
& Baser, New York. | my barn work, such as cleaning cats, cutting hay, shell.
maa.bv-uﬁ-umuum.m,""‘ corn, pumping water, etc. I have seen apower

erected in the form of a drum with perpendicalar fans
—ﬁ.ﬂm.mmumm-mi be = - O

you give me a plan for the construction of sach a power?
‘Walrus Leathor supplies for polishing | A. If such & form of windmill should be inclosed in a
uhh.'ﬂn-ﬁmac:fnmn::’m‘w;wmmwmm“m your: bam, (4 fse
“w‘m'i 11 and Dovet mub!mlxhlboﬂxedmumrywuhlnlllghtdmhrrim,nnd
chine st Contenoial, B. 838. Send for pamphiot M‘Ihefueeof the wind, when too violent, modemated by

- -5 o _ | tho Insertion of automatic luffer-blinds in the front of
muple of work. Maclsy Battle Creek, Mich | the cupols. Tho most simple form of such a windmill,

. | bowever, would be that In which tho sails or fans are

. | set horizontal, and the shaft horizontal and with besr-
| ings near the floor of the cupols, in which case only the

| upper half of the mill wheel ks exposed to the wind. 2.

Would it be practicable 1o have a power of this kind
worked on the principle of the tarbine wheelt A, We

will dw-‘pﬂm of the  think not, as in the case of the turbine the welght of the
’Lt‘“"'“ ".:??d‘..' 3. L. will find dirge- | Woter is an clement that would not spply here.
tions for fustening leather to lron palleyw on p, 409, vol. | (5) G. B. M. asks: Can you give me any in-
2.—H, W. T. will find something on incubators on p, formation concerning the bullding of a Vienna bake

~ Book on Making and Working Batterios, Rlectrotyp-
Ing, Plating, otc., 2 ets. T. Ray, Box 3, Ipswich, Mass,

‘Cheap !} 1—Foundry and Machine Shop, with or with.
mmnfmm ¥, D. Bennott, Jackson, Mioh,
Power & Foot Prosses, Forracute Co,, Bridgoton, N, J.

Superior Laco Leather, all sizes, cheap, Hooks and
Couplings for At and round Belts. Send for eatalogue.
C. W. Arny, 148 North 84 St., Philadelphia, Pa.

F. C, Beach & Oo,, makers of the Tom Thumb Telo-
gmph and othor eloctrical machines.have ramoved to 580
Water 8t,, N, Y.

For Best Prosses, Dies, and Fruit Can Tools, Bliss &
wu-q.ﬂmmumu.mm’.

Water, Gas, and Steamn Plpe, Wrought Tron. Send for
prices. Balloy, Farrell & Co., Pittsburgh, Pa.

Pressos and Jacks, new and second hand,
Lathes and Maohinery for Polishing and Buffing metals.
E. Lyon, 410 Grand St., N. Y.

Solid Emery Vuloanito Whoels—Tho Salld Orlgina)

m—wm hlwuual in full on all our bost

Steel Castings from one Ib, to five thousand Ihe, In-
ment of Travor & Co., Loekport, N. Y.

For Solid Wrought iron Beams, etc., seo advertise-
lthograph, eto.

Chester Stoel Castings Co. mako castings twice as
strong as malleable lron castings, at about the samo

=, vol. 88~D, . J. will find a description of the |,y 4 W have boen tnfarmed that the bread of the |
manufacture of postago stampms on pp, W8, 227, vol. ¥~ | Bakery depends, not upon any peculiarity In the
J. 0 will find & description of & flour bolt an p. 117, vol. 'm for its alloged superiority, but upon the yeast and |
2—0.7. 8, will find something as to acid chromate of the method used In the manufacture. The ovens am
Time on . 98, vol. 30— 1L K. W, will find & good melpe | 0y 0 b contmetod as follows: They are like the old- |
for Iscquer for brass work on p. 116, vol 88-0, L . | o 0000 0 e which wore ased before the In i
and F. W. D, are informed that the w:"‘r‘: : | traduction of stoves and ranges, but on a mach larger ‘
et e el | T L |
Tore Asrmican Serveawesy. —H /E'n will find direo. | 8t the broadest part nine feet wide, the shape boing oval.
tiona for the decalemmante B onp 2w, vol u_; | A roaring fire of wood s made inone of these ovens, |
A B, 0, will a8 soemething on Iabrication In. an engine | *4 K69t until thros foet of masonry nnderocath it are
o8 p, S, vol. $8.—A. A. B. will find “h" : beated throogh, The ashes are then carefully swept |

‘Il Paris B out, snd the bread s baked on the hot tiles which form |
Sile of the ition oo May 1, 1079, | the oven floor. Steam pipes pass through these ovens, |

| but these are heated only while the haking is In progress ‘
It Is peces-

vl 8 RMther tnb hand. boll * | sary to make & new fire ln an oven only once or twice In |
A8 bt held In Go 4 by thiree days, sccording to the amount of baking m

Bhe hent of the hand. The glass does not make it boll, aired
=3I W. Is informed that the United States Capitol 1o | 107 ‘
Bebted with gas, which in ignited. when necossary, by | (7 8. G. asks: What is the greatest num.
Sectrielly 7. R.W,, Jr., will find on p. 2990, Yol 3, | hor of revolations allowed to & steam fan blower per
for making paste.~F. W. will find & reelpe | minutet A. It depends on the form of the fan, pressurs |
A lbver polish for wetals on p. 20, vol. 81.~WIL A. | of hiast, otc. 1t woald require s considerablo treatis to
Who Askn a4 10 slisllae varnish, state explicitly what | yuwer your question properly, but you will find mach \
..m* 0 know?-T., F.'T, will find some- | 06emation in the eatalogues of manufactarers. '

i

=%

| differvnce
| the squares of 7 and 97

ment.

(12) J. C. D. asks: What is the best way of
testing a boller in order to ascertaln Ita cconomy in fuel?

engine will develop the most power. 2. Willa port-
ablo engine and boller, say of 25 horse power, for saw-
mill use, fumish as much power as one of the same slze
y? A. Yes, If the machinery has the same

A. Measuro the coal hurned and water ovaporated, and
also towt the quality of the steam,

(18) G. W. K. says: 1. Which is the best
way to drive n burr, with belt pulley on spindle, or with
bovel goary A, Unless yon uso cut gears, the belt will be
rather more efficient. 2, Will {t be dificult to keep an 8
Inch belt from running off of pulleys on upright shafts
10 feet apart? A, Flanged pulleys are often used on
vertical shafts, but are not necessary if the shafts are
necumtely lined and the pulleys crowned.

(14) C. W. N. asks: 1. If a vessel and her
cargo welgh 1,000 tons, will she displace 1,000 tons of
water, or more ot less?  Can the hall be modeled so as
(alwnys wolghing 1,000 tons complete) to displace more
or less than 1,000 tons? A, The welght of water dis
placed will always be equal to tho welght of vessel and
cargo, whatever tho models, it belng understood, of
course, that tho vossel floats, 2. A butoher has stated
positively to me that, If & creature were put on the
scales, weighed, and then killed in his tracks, that be

general proportions and design.

(24) N, BE. L, says: Which takes the most
power, o large or o small circular saw, both having the
same surface speed and the same number of tooth to
the inch, and cutting the same kerf? A, If one saw has
| twico the dinmoter of the other, and cnts at the same
| rate of speed, it only makes half as many revolutions In
‘s given time, and hence does not require any more
| power to drive It, under the conditions you have stated.

In practice, however, large saws are thicker than small
| ones, and frequently run proportionately faster and
| with larger foeds and deeper cuts; so that genemlly
largo saws take more power than small onoes.

(25) G, H, E. T. asks: What sized fon
blower, and what number of revolutions of such, woald
be required to A1) an fron tank which s 2 x 1x 2 feet in
| 2 minutes of time to 5 Ibe. pressure? A, You will ind
it dificalt, If not impossible, to produce such & pr
with a fan hlower; and if you use a positive action or

would weigh more dead than alive. T disputed this;
was [right? A We shoald have been inclined to dis-
pute it too, unless your friend had produced some indis-
putable evidence in support of his assertion.

(15) J. B. says: I wish to run a small en-
gine, a little time esch day, by compressed air, using a

boller 40 inches x 20 feet for a rescrvoir, and a windmill |
Can 1 foree the air in with a |

to foree air into the boller.
common force pump, suoch as Is usnally used for for-
cing water into steam boilers? A. It wiil probably be

necessary to use a water jacket, or some device for cool- |

fderab) 3

ing the ale, if the pressd
the pump is new.

is

(16) M. A. K. says: There are five ma- |

(o1

run by pressed air. The compresser stands
half a mile from the work, When the comprossers sre
run by steam, it takes 65 Iba, pressure to ran them.
When there is 55 Ibs. on the engine, all the machines
will not run well, But if one of them stops, the others
run all right; and the air escapes from the escape valve
on the compresser just as moch when the five machines
are attached as it does when oaly four are running. 1
clalm that they do not raise pr enough; her man
clalms they are making mote than the machines nead:
for, ho says, it Is blowing ontof the escape valve all the
while. A. Acconling to your sccount, we agree with
you that it woald be better to incrense the pressure,

(1 W. J. McG. nsks: In an ellipse the
semb-conjugate diameter s oqual to the distance from
one of the foel to another and of a seml-tmusverse dl
ametor; and In the application of square rot, employed
to find distance of foel from conter, 1 make usoe of a
contraction, ae follows: To find the difference between
the squares of two numbe s, mualtiply their sam by thelr
Examplo: What Is the difference between
A M4Tall 9-Tull 2X16-
2. Proof: e, Pall., S-Ba2 A Ths s a
well known principle, to bo foand In nearly every treatise
on algebra.

(1% J. H. D. asks: Is a locomotive any
heavier on the track when dmwing a heavy load than she
s running Hyht or deasing o Hght lond? If she ls, how
mueh, and whyt AL IF, a0 bs usual, the locomotive Is at-
tachod to the load In suels a manner (hat 1t only deaws
And does nol exert any Nfting foroe, the weight on the
Ariving wheels Is not affected by change of load,

(19) 0. G, 8 asks: Wil o certaln quantity
of leo placed in analrtight glase bhox and snspended In
water give & proater smount of codd 1o the water than If
the bee were first placed In contact with the water? A
A glven quantity of foe at 32* Fah., unless seted upon
by some hygroscople salt which determines Its mpid
Hquefaction, eannot be wade 10 reduce the temperature
of n surrounding body of water wore than & cortain
number of degrees tn a given Ume, The total and altl-
mate quantity of heat absorbod of rendered latent by
the leo, In the procoss of lHquefaction, reganlloss of

plac t bl . You can calculate its size to de-
Hver a given quantity of alr at a fived veloeity, or the
| velocity required to deliver this quantity with a fxed de-
| Hivery per stroke.
| (26) G. T. asks: Our engine room is of
| Stone, two stories high, and is excessively hot in sum-
mer, Ithink it conld be much improved by proper ven-
tilation, but do not knaw exactly how to proceed. 1
thought of putting a lange air shaft, say 2 x 4 feet, above
the boilers to extend above the roof. Do you think that
would improve it! The boilers are covered with brick,
| bat the dome, cylinder, and heater are not Jacketed, and
| they madiate a great deal of hest. A, From the deserip-
| thon, we judge that there is considerable radiation of
heat that might be prevented with advantago both as re-
gands economy and comfort. Then you shoalkd admit
the outside alr, ecither by means of a wind sall or ven-
tilating wheel, and provide a shaft to allow the heated
air to escape.

@7 T. W.D. asks: How may a novice re-
fine bookbinders' gold rags on & blackemith's forge?
A. Caut the rags Into very small pleces, mix them with &
small quantity of carbonate of soda, place loosely in a
small, covered, hlack lead crucible.  Hent the crucihle st
first moderately and when the cloths sre all carbonised
mise the temperature to bright redness.  The fused gold
will coliect as a small button in the bottom of the cruci-
ble, and when cold may ™ removed and froed from (he
sodda by a Hizle salphuric ack).

(28) F. L. asks: In your issue of February 8
there is an article on bromzing. 1 have tried the «.nn
position, but there s something wrong aboat it My
mothod of applying It Is to cover the article 1 wish to
bronse, and lot It dry, and then brush it off. What Is
wrong? A, Heat tho metal in the same manner as when
appiying a lacquer. The peepamtion s intended more
particulagly for articles of bruss,

(20) A. S aaks: 1. Would a plan for clean-
Ing out or soouring sewers be patentable? A, Yes, if
novel. 2 Are the mouths of sewers In New York ciy
open, or under the water st all ides® A Somo of them
are partly open al low water, & What are the maximam
and what the minimom grades given 1o sewers? A The
maximim 4 that of the steepest streets, which In some
canes la conslderable, although we have not the data to
name elther tat or the minkmum. The latter Is very
low Indeed—In some streets not suficient to provent the
water from baekiag up tuto the deains daring the preva.
lenee of showers. 4. Arv asy with ouly the grade cansed
by the fall of (he tide, such as the Cansl stroet sewer
st be, 1 think? A There s & slight grade oven in
Canal street. 5 Are the inlets from the streets open, or
have thoy trape! A They bave enlverts which form a
trap; these, however, are easlly punched throagh in
cloaning them out, and dre not always kept In repalr. o
Is thero any dificalty In keeping any of the sewers from
accumulating sodimont® A, Yoes. 7. 15 suy expense in-
cureed yearly In removing sediment, and is it heavy? A,

o burning A contmet ls made (0 remove the sediment ty the
petrolewn tn boller furnaces on p. 165, ; the time consumed In the aet, will he the same under sowers
m O, will find directions for plnnlﬂ&lmﬂ | @) T.R V. asks: Doos pouring hot wa'er  sny condithons, Sarronnding the bloek of loe by & gl by ihe :“‘""" Uhat In the culverts by the year, 1t na
-n :.4-'.". will find disvetions for mak: | on a frozen lead water pipe causo it to burst? A We | envélope will somewhal retand the refrigeration of the aren of great expense,

g pinkon p. 304, vol. SL—F. W. I, will find &  Imagine that the hot water only reveals the cracks that | surrounding body of waler, The degree of mirigeration (30) 8. H. B. saks: Can aniline ink stai

of s Incobator oo p. €73, vol, 831", 8. T. | bave already been made

of the water Is dopendent paly upon the cxclusion of

| be enally removed from clothing? Most rectpes for re-
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address of the writer 'sbanld always be given. Fireproof express chest, Glover & Morris.. . 186523 | Umbrolla rib tip, Valeatine & Morrison.... . 18607
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set spart tor that purposs, wubject to the charge men- Harness pad skirt loop, J. R. Stane. 156,006 | Weathor strip, F. Davis......cooiivianinns sssras say 1
tioned st the bead of thst column. Almost oy Beatred Harness saddle, S. E. Tompkins. . 186,772 | Welding motal tubes, 5. 1, M. Taskor. ..., 185,708, 150,79
Information can I this way be expeditionsly obtained, | orror: - Couch ... 18,408 | Whoelund plnion, ete., master, M. I, Ekine..... 199817 | sgned.
¥ - | Harrow, A. F. Dayls. . 188,004 | Whool cultivator, 8. Dahlbom,.... . ens
—— — ————= | Harrow, W. C. Moore.. .. 150505 | Windmill, Funk & Miller......... e
OFFICIAL. ::nrmw and cultivator, H. H. Miller.,... < 18504 | Wood bonding machine, IT, Winter, .
=i arvester, Lomont & Brown........ +» 186 558
|NDEx OF 'NVENT|ON.S | Hat rack, L. ¥. Gehr....... . 186,535
Heater. J. Guardiola. ....... S L

rOou wien

Letters Patent of the United States were
Granted In the Week Ending

Heater, portable, M. Waterbury. e
Heating aspparatus, hot water, B. W, Kempin,
Heating soldering irons, ete., J. 8. Hull, .,
| Helmet light, H. K. Natze......... Siwd ah

Hollow auger, G. N. Stearns (r).. - Y
Jannary 30, 1877, Honey box, I N. Tennant.... . 1090
| Horse hay rake, B. Owen.. .. « 1%.0%0
AND EACH BEARING THAT DATE, ! Horse power, Rhodes & Holden........ SORIRR IS VSO8TH |
{Those marked (r) are relasmed patents,) | Horseshoe nalls, making, /. P. Fowler... ... R L Al
- g(»o to coupling, attaching, B. A. Leland. .. ...... tee |
ydmulie elevator valve, T, Melklo... ... T
":‘Mm copy of Koy patent In the annexed MNst, Hydraulie motor, W, ;,; .,,:.‘dm :mi
- ""ﬂﬂ;:l::-:h specifications and drawings, will bo | fee cream rocetver, 1. 1. Tabor. .. oo AW
rmiched offios for one dollar, In ordering, | Ieo clevator, 1 7“;{ i i )
. " y Lo Zistel. .. ..., .
l-"’::- ll-l::ol;a wmmbor and date of the patont desired, Lamp, Hinrlchs & Relstlo ;:‘1'?:
“@ unn & Co, 81 Park Row, Now York eity. | Lamp, W. Staohlen. ,..... 25 3 IM.’1;1'|
- — | Lamps, heator nttaohment for, G, A, Howard. .. .. 140,500 |
::::Z»"ml;"":"'s- :’- Raymond.,, . ¢ o 1B | TAD DOARd, G. To. Price,...... o.r oo raitaenLy wnj‘n“r:
Ay trlp. l!,.Priumltxm oo 1IB0500 | Lath sawing machineg, J. W, Calkins... R L
Al lr-|;. . Hlnr.ai“ » 1071 | Lathe for {reogular bodlos, F. Arboy..... P LU
i o Sanohenives ‘ « Ah g8 | Lightning rod conpling, Reyburn & Martin, 100 7Y
g mwhh;o"“"m :h ~wV- 1A Roy (r).... < 4% | Line fastener, D, 8. Coonrad. . ....,.. L %007
Talland ur;or .’met.h .A\Iuruhy ........ AN | Loom, A, Gartenmann, ... IMI'GI
Bale sl A& Ok *| A Mlllor (r), T8 | Loom shuttle, A, Hallowell., vy 190074
BAIs AT B A4 Mall bag, ¥, W. Glover..,,.. o 180 e
P “”, ". H'nym'n YD) cawpssones o 18 | ::nnl cabinot, J, M. Byans. ........... lwl'ﬂli
32 Hayden.. .........000 ANES | Meat eutter, oto., Goodebild & Hay. ., .., !
ll:;bod fonce wire, A. C. Dackor, ., IMTI0 | MOTNetonnm, Arossitig, T, MOOKG, oot m’m
bottom cover, spring, K. K. I'oq 180,768 Millstonos, dressing, Orlf, Cooknon & IRastottor... . 186,800

—

UPRIGHT DRILL PRESSES,

1. MUKFORD, Cinclanatl, Oho,

NILES ENGINE

NUITARLE POR
NG OFFICES,
""l'ldn'nuo. .
LAUNDR
TANN N,
SAUNSAGE-MAKERY, ete.;
Acd for asy purpess requl
gise w8 G 18 areproar T
ADDE ISR

NILES TOOL WORES,
Hamilton. Ohts,

‘ ]_]()M E-MADE TELESCOPES.—Diree
tions for thelr construction, with engra
ing the proper arrangement of lenses and t
“rof. Van 6«1‘ Weyde. Price, 10 cents, SC
AMERICAN SUPFPLEMENT No. 1.

““THE AMERICAN FIREMEN"
ta a Sandard Book on . Babtee by el
CHAMPLIN, lh{c’wn_.‘:n"-._r el
HOW TO USE PIHOTOGRAPHIC BACE-
grounds. An address delivered before the

Congress, Philadolphia. 1676, by L. W . Seav
Ili::-!mllulln. A mﬁ.’um@ ‘p-p:;rd cxplain] ‘Eﬁ: ¢

sthods of 0 using bsckgron
:uﬁw;:‘ :l‘lh cxnmples of the wru:g methods. ¥
"‘fl’n‘ 8¢ o ldm‘\t‘t:rl“p'}:_" surrmgfm
full In SCIENTIFIC > 2
t‘;l. Price 10 cents each. To bo had st this office and
all news dealers,

UNIVERSALLY APPROVED.

THE SPENGERIAN

DOUBLE ELASTIC

Of superior European manufacture, and
celebrated above all others for

|[ELASTICITY EVENNESS OF POINT| DURABILITY|

AXD TIHE PAVONITE OF

Bankers, Mercohants,
Accountants, Book-Keepors,
Government Officials,

Lawyers, Editors,

Correspondents,
AND ALL WIO DO MUCH WRITING,

varioties r:huo Lo
all styles of writing. For the conv
may wish to try these Pens, wo send 8
Ca one each on
recelpt of Twenty-five Cents.

Nos.13S and 140 Grand St., NewYork.

ALUMINIUM—ITS cl%mcrm
Method of Manufacture

A SOPPLES: Price. 10
ERICAN SUPPLEMENT No. 55. 10 cents. Tobe
hadu at this office and of all newsdealers.

OPIUMmgxo?s mc‘mﬁ
B0 o s N COE & 0. BristoL e

ONCRETE DOCKS 07 NEW YORK.—With two
vings, showing the Foundations of the Docks
thod of mkfng the Concrete Blocks. SUP-

No, 23. Price, 10 cents.

WANTED—A SITUATION AS _ENGE
fact “s"’ﬂnm‘ o ix a practical encioer

“%&.:.’?“m.
l.:d shop and office
R\
presine 0] INTS
%ﬁ‘:ﬂ buta
e it

en;
;ud thgt:le

W)

DESIGNS PJ\TEN;I-‘.I;‘:I.Z;:W”: . —B_B—Wlmﬂm%

9719, ~Conser.—M. Adlor, Now Haven, Conn.

. ' 9,720 o HT22. ~Canvrrs, —~W. Do Hart, Amstordam, N. Y.
o 1800 |
e

. 186751 |

978 ~Canrers. —J. E HiL et al., Philadelphia, Ps.

978.—~LAMP HOLDKNS, ~P. Kintz, West Moriden, Conn, i PeEiect

0,725, —~MArou Boxes. ~P. Rosonbach, Brooklyn,N. Y.
979, Lo 0798 ~Canrers.—C, Ustor, Amsterdam, N. Y.

== |

[Awpyolwottholbovommuwwhdby’

:

remitting one dollar to MuUNx & Co., 3 Park Row, New A FLY-WHEEL A
York city.)
e Feasons u'&o i
SRR
Afvertisements. conta
el [T |1
It snah et 2% ae- | WAIGE — WHBES.
gravings may head advertisements at the same rale
per Hne, by 'l'/'mmmmn’ an the letter . Ad- .,.‘..i,","‘.,g s, :
vertisernents must be ved Qffice ax 0 o
carly as Frlday morning (o appear in next lasue, P Y
FOIR MALE CHEAP. |

'I" wo British XPatonts
of wpoolul valug to Chatr MahT r partios prod anl
Cahinet ukm-"‘ "(f nu‘l lora’ qu?um 3 %lm llra %
Puwm ol in Grant Beitain nro wn«ulhm."lnl need ﬁ §
hiw kot under an Aulnorlfnn patent, }
n's'!‘ :'1'1'.':' ’ul :u“ |u||v‘rtmu - S‘I‘ .:g mlolou roady l‘o‘r maorkot,
Y e )
?Ihm ratod m(n‘ n'u‘ﬁo.yuf 1 uAmHLn':l, “""'3 ||':'fo'.'23°‘
ven, on %pnl ¢
, Now

and dutall 1 1,
to O O HOR" Oh Oty "1 |

From . «
- Sawing. dond lustrated /
. WEBSTER PECK, Manufucturen’
110 Chinmbors S

\_» ¢
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L. SMITH HOBART, JOHN C. MOSS, D. I CARSON, AIR COMPRESSORS

FORR ALL

e
TBABE ENGINE Presidont, Superintondent, General Agent. | 4 NPEOLALTY of HEAVY FRESSU RES.
2 " N WORKSH CO.,
J > ' TiB NORWALK TRON WORKS &

~ Wood- Wérking Machinery,

Such as Woodworth Plasing, Tonguelng, and Grooving
Machines, Daniel’'s Planers, Richardeon's Patent Im-

Perfoct
parts

5 ]

at
2 " ol T . Machines, Mortising, Moulding, and
ﬁ E .'t. ‘l'o:'-‘:u' M.n:t;nl‘l :nnl) \|; 00d-Working Machinery gene-
. Manufs o) 1

P oo WATTHERRY. RUGG & RICHARDSON,

™ i # Hallsbury Street, Worcester, Mass.
hmmn‘f‘l.‘w“mw (Shop formerly occupled by I BALL & CO.)
Dayton, Oblo, | - —

i all styles

sraisard Milling Machines 25,5

| 1 M Machines from FX0 opwards , Beown's

llnh'ltn\lnr: ow \5'.5». m-l g &c. Address BRAINARD
M. M, CO., 151 Milk 5t., ium.m, Mass.

Steel Castings,

From 1-4 to 10,000 Ihe, welght. An invaluable substitute
for oxpenaiye lunnmr or for malleable tron castings re-
quirin ynul atre f Hend rnnlnulur uml #mo list
to_ Ul |‘ It HT'EEL CASTING COM VY E~
LINA H'l‘l(l’l"l‘. l'llll;Al)l-.l Plll)\. l,\.

GEORGE C. HICKS & 00
Baltimore,

OLAY RETORTS, TILES, FIRE BRICKS &e.
2 Torm Cottn Plpos ‘of all nizes.

SAVETY HOINTING

OTIS Maohinery. ‘ D

o'm HROS. & CO, No. II nwm. X\ow Yotl

B[AMS X G/IRDERS
‘UNION TRON MILLS, l'mnbnmh. Pa., lhnn‘;

m ron of Improved
The wmhhuulau in the prices of |

In the cunstroction
H' ﬁlbﬂl'@(h&é\xmmln e-jl!hmp:v-‘

cinl ull.‘lgnuon rﬂn Loots, 0
. ;wd%{l 'ﬁron ' 4 our E&’}
of sooaon! k lio lom. cm np }Imuun to ug
R e m gt T
o;-to lunnnu oa.nnd
ly]wlty my .3%:0»3' nm t
ware ol w all |
\lhlfh tuv mn nm o of &"‘m
mr mu Lhu attor mmln bnhml(npmd I
.bﬂ‘ wmwlomuun. -Rhnnho rence

"
WANTED THE SOLE MANUFACTURE,
for Bngland, of one or two Patent Articles in demand
by steam users,  Advortisers have good manufacturing
premisos, and o first-class connection KNOng stesin users
in England and the Continent A§P}I in first instance
by lettor to P, 8. B., care of Mr, (, Adveru.un‘
Ofices, 30 Cornhill, London, K. C.,

')()n l-‘()l( BE-T PIANOS IN THF WORLD
n uso all over the U, 8 in over @0 towns by .
| persons you will find In our Illustrated Circular, prob-
| ably residonts of your own place, or very near, where
you ean try our planos. senuine B‘Mn.od-oref
| strung—fall lton plate -7 1.3 octaves—A
‘u«ln every improvement known, and -lmmed 5
{:y a responsible lncorporated Manufacturing Co.,
n!rmrur hr sermission to the Chemieal National Bank,
| Now York 4!1 by far the strongest bank in Americs.
| Pianos sent everywhero on trin), We have no agents.
] Send for mu-wm l‘lr- ular "uln: full particulars.
Addross ED STAT ES PLANO COMPANY.
(Please nmelhb paper), 510 Broadway, New Y.

R BlOS & 00 Pitsburgh, Pa.

ARSB\HC IN THE AR’I‘S.—\ Lecture
fore ¢ the Medical Assoclation of Central New York.

uulv-. ., Professor of Che
W udl A popular

. w3 ¥ ux’gl'vrmxsr 'QL -,
E;E:m To Nhﬂ at this ofice and of all nows- |

¥ PN e

I.‘O.. B. v
cuun.

395'! PUBLISHED

Ornamental & Fancy Alphabets,

Three ;-m- fifty conts cach, postpakd
Order catalogue of vew hooks on Art,
Architecture and Agriculture.
Geo, E. Woodward,
136 Chambers Street, &
New Yonx.

AYER & SON'S MiNTen :

A n-nv-;uw..u-hnndrmn- lmund- (‘q--mul.
—Tbe most complete .nd mlublo 'urt o Lbo kind.
Pittsbury 6 u.ua —=_en

866!*ﬂm‘rnrmmm&)%mmd un«.ml

e Rl §

MESSRS. B. DAMBACHER & CO., Ham- |

solleit emntnmn from American manufacturers.
Cataloguos and deseri ptive circulars desired, by mall.

MACEHINERTY
OF EVERY DESCRIPTION,

COLD ROLLED SHAFTING, HANG PULI EYS,
%Pcu GS, BS!..T[\G 'rk\mx% HEELS

INDERS, IN STOCK.
GEORGE PLAC

Q

121 Chambers & 108 Reado Sts,, Now York C l_y_- N w A Q Advrr'um‘ Tnﬂu nuu.nl\o
2 RELIEF PLATES IN HARD TYPE METAL, g By .,..h';‘;.';,“z',‘...,.%:. ,
g For Printing ; ;ﬁﬁ:“ﬁ:ﬁ:ﬂ:&':“f—:dﬁ&“ e ;
ALL KINDS OF PICTORIAL ILLUSTRATIONS |12 st itybee it uif =
In Books, Newspapers, and Catalogues. Lathes, Planers, Shapers, Dnlls,

| Gear & Bolt Cutters, &c.EGOULD, Nowark N.J.

These plates are an excellent substitute for woodeuts, being used in precisely the same

way, giving equally good results for much less money s PHOTOGRAPHIC APPA-
= S = g Serlse RATUS HEMICAL
Woodworih Plancis and Matchers, BLECTROTYPES AND m,mv.m YPES complete, With dircctions, $10. \.‘,‘m} b tives
Aar,

! Danlrll & Dimension l'lnm-r-. Univers
wal Wood Workers, Band & are made from them in the usual manner.

He-Sn Ripping, ¥ +
utaluh‘:w;:fo?s::lﬁzﬂw;f‘ﬁ“ We offer specinl advantages to Eachwoek 1o Agents. Goods Stapte. 10.000
...2""8 Artine Hort el MANUFACTURERS AND INVENTORS, $39:1;:;1;";;‘::1:'.;':\'\!.‘,;;i;1‘::::;1‘.'.':.'::;5::;

thes & uuhlmry a8 our mechanical work is of the best quality and rapidly exccuted. = <
(! ":.*;'uw -.;7:::::3:::';:":?;7“ TIFLG AAERIOAN SUPPLIMENT. and by Monafun ¢ AMERICAN and the SCIEN- | 355 & $77 5. 5 VicRetF ieuttn, Matne. -
) 5 FIC ERICAN 8 LEME ng N tur > S~
y; NT, and by Manufacturers snd Publighers in all parts of TIE COMPOUND STEAM PUMP USES

the country.
steam expansively, henoo economically, Simpler than

“
COPY.” any other, Unly two moving parts lln\llndu r. Nolevers,

spTings, tappets, or roversing valves. (wux-ql exami.
We waork direct only from Prints or properly |-n{mrul Pen and Ink l)m\\mgm Any | pation fnvited. Address k- & \. Betts, Wilmington. Del.

&}0 to 8500 INVESTFD IN WALL ST. | 1.0p copy may be furnished, such s Photographs, Pencil Sketches, or the articles them

Axshu Inches. Send for HHustruted ciroen!
MORGAN, 14 Ann 8t, New York, P. O. Box &840,

leads to woalth. ugo book explaining every- { §
tllln'.nndloouynlnm “nl Hiroot Ity ow, sont froe. | selves, in” which cases we have drowings muado In the best manner by our own trained 2 "\m"rr;'-'n‘ﬁ'{'lfh‘f’s:'fNS“( u‘-"'{,ﬂ'h‘“‘r‘(“\l?lxl
JOMIN HICKLING & €O, dranghtsmen.  Photographs, taken in the ordinary way, are suitable, and they may be of .
Bankors and Brokers 72 Broadway, Now York, | apy nl/v We muke the plates lnrger or smullor, a8 desived, SPARE THE CROTON AND SAVE THE COST.
We are glad to have customers prepare the ir own Pen Drawings, ar
GIVEN AWA Y !1-In order that overy one may seo 8 UEv g9, aud append one or two Drlven OP Tube Wells
m ul ll‘rlr,uul- 3. L. PATIEN & Co, of @ DIREOTIONS TO ART'STS
'nm oM - oe e i'y'l"ll‘ll.‘(ml:n'l‘ |":‘:|'::l‘;:;"|.l';l‘l1‘l'l'ry .;L;"l': m tal g . “mn-lu d I\ lx;r\.\ mnl.nm. ™ of Croton and Ridgowood
Inos, and a copy of tho s+ most important requixite in Drawings for our use I8 that every line shall be | Nater SANDREWS & BRO., {1 Water St., N, Y.
pow publishod, to any reador of Chis paper who will e | @ for our use I8 that every line shall be . -
wond Dinm two Bot. atazps 10 piny mlling oX)enaos. pr:;/u-I/” black, whacantrol the patent foriiresn's Amaorican Driven Well
M - The paper or drawing bourd must be white und smooth, v ' N Ec A R How made tn 10 howrs
W E For fine work drawings should be made double the seale of the plate desived. w from  Clder, Wine or
InFINE JET BLACK every varietyof turned wood work Carefully observing these main points, the artist has the utmost freedom in his choice of | Jom™ ™ :‘{:'."y'"~:.'.'.'.'.'fnf'l'{"\'A..\“"“‘ PRDTE S0 A0
aarts of machinery,castings;linware and other metal Hl\llhll! (lr"““'k, e
vork ENAMELED JET CO0DS,in wood ar motal, made to oldfr For { | |
AMERICAN ENEMELCO.T WARNEN Sy PROVIDENCE, A or further information and fine snmples of our work, send stamp for current number \U I \rl\ ol page Nlustratod Catalogue Freo.
@ 8 of our illustrated Quarterly Clrenlar, 4\ N. Boston Novelty Co., Doston Maxs.
ON BOILER INCRUSTAT l()\ \\I) ( nl( - e
; R e — | Prize Pleture sont troo )
ROSION. By ¥ d‘mlll: ::"‘lnl""""ﬂ No. 21 Van Nostrand's WE ALSO PUBLISII, LIST OF ENGRAVINGS Tllt} T()ll G‘lt Q! An Ingenions gem! 4 0 objects
Selence Sertes to dnd! Address, with stamp, K. C ABBEY, Buttalo, N.Y

. VAN NOSTHAND, Publisher,
= )lurmy st

*.* Coplos sent froe by mall on recoipt of price

1. THE LETTER WRITER. = -
mle by one Agent In A7 days I new
2, THE CROSSING SWEEPER. 3984”‘ Milos froe. Aidideeas,
M LANINGUTON, Uhileago.
o THE ROYAL PRINCESSES.
f. THE SKEIN WINDER. WOOD% LIGHTC
5. THE SPANISH SISTERS. u‘u\'f‘f ,l'ﬁ. e
: G. A REST ON THE HILL. “;"""“""‘;",“‘ :';’“"
>~ mre B X e TN ron~Working
< q 7o THE FAIR CORRESPONDENT. Machinery,
kAl I’ll lllml \hl},\\l\b BARTHRAM'S DIRGE. W popsrsirad B
= \@m..,,,,,..am — . GOING TO SCHO0L, ey S o
: By o Moss Trigyy 10. PEEP O'DAY BOY'S CABIN,

d! ttd ‘“"'!I'I] HL% 1. THE SCANTY MEAL,

e un!n UL 2. THE AMAZON.

Btrong Planta dplivored freeaf cost safoly
mall at your door. Satiafuec.
tion ‘Il:{ﬂnlnnd Bplon. x
i asncrrt tnent of
O8ES

7 u-mm- ‘
Now Cuimlagie ¢ '
!loonuu? ito"A iomas,

unmin-.w-.un....w Pa. '

o ——

m'"""-m

SHAFTS PULLEYS.
COUPLINGS ET

In Block, and for Salo by

WILLIAM BELLERS & CO,, (
Fillsdolpia, and 10 Liberty 5t., Now York. ‘
\

Price Usts and pamphlots on application.

Faleswien 1o sell light hardware t \
WANTED Ivalers, No ProbLINg. Salary, ;l \:'I % 2

par, Hotol and travelir Onsos
u-m Addross DIFIASCE M0 CO. l'nn'.f,.-'.ﬂ'l'u R

&

Dayton COam Pump.

TURONLY POME IS THE MALKET DESIGNED

ANU CONSTHUCTED EXVRCTALLY POM BOreumn

{'l |;-nu A

o Pumptog waler ot 5 ¥, No Dead

tors. The Steam Valve ts o plain '-Ihhll\ -l‘\"-l‘
nilonl 0 the silite valve of o Steam En.

||u ol derives (s wotlon from o opn

‘l“.";i'." \ ;‘ 'l‘ U“'ll',l A o suit evporation,
"plng Netyrns be N

Mt R oI Beam Healing Ap.

(1 r(nu-l for Cleoular.

™ Silh, Vaile & Co,

DAYTON, OMI0,

Y

I
l;

Printed on heavy toned plate paper, 12x156

0(

Liheral discount to the trade

Po n d s TOO'S. ’ ‘i l’ 412 |§ ; . Sent postpald on recelpt of price, '

Ensine Lathes, Planors, Drills, &e, Piean  say where you saw thix
ue, DAVID W, POND, Sucoossor to ) ;

fu ( l.ln
Lr‘t’o"?l A '()Nl Worcoster, Mass PHOTO-ENCRAVING CO., 67 Park Placo, New York. :

Inches. '
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3 foretsements,

line
Insido Page, onch fusortion ==« 20 conta n
Il:rk”l‘n:f. cnch Insertion === 81,000 lue.

ax Feiday morning to appear in next v,
Best Tempered Cast Steel

=
v.nu! Retail Price, © Cents per Ih.
WARRANTED, 3 Sead for Clrenlst
o

T CUARDIOLA'S
COFFEE & SUGAR MACHIN ER

cgr«;. Nl‘-lll. h(;:m,
n Jac L & \
P;{I-N‘Iug Machines. l'_ollrp-\\ ns
Machine., Helix Sugar Evaporator,
; JLPHE LOW & €0
sesnpy O ADOLDY & KaVR LKL

»
N | ork, Mr. Guandiola's Agents, and they
:'i’l;\"(fv.co;o\mn :t'rmllon'(o all ordem for any of the

above machines.

FOUR GRAND PRIZE MEDALS!

Awarded Our Exhibit at the Centennial!

Nliss's lnnrlled Seed (‘nlamo and Amn-

cur's Guide to the Flower and Kitchen Gar- |

tocluding several hundred finely

Sl Bt a beantifully colored

rixnvuml nilw‘rin;((nr-.‘ and
ograph, i ‘onts.

mlsn‘nplllnulrnlcd Gardener's Almanac and
Abridged Catalogue.—123 pages. Embraces 8 month-
ty calendar of operations, and a price list of all tho lead-
ing Garden, Ficld and Flower Seods, profusely
Wlustrated, with brief directions for tholr culture. 10

nis.
“Bll:n'n THustrated Potato Catalogue contalns a
descriptive list of all the varieties recently Introduced,
with many other desirablo sorts ; also much usceful infor-
mation upon thelr cultivation. 10 cents.
B. K. BLISS & SONS,

24 BARCLAY ST., (P. 0. BOX 567120 N‘:\\ YORK.

Please state that you saw this advertisement in the
SCIENTIFIC AMERIOAN

[ESTABLISHED 1846.]

Muna & Co.’s Patent Offices.

The Oldest Agency for oliciting Patents in the
United States.

THIRTY YEARS' EXPERIENCE.

MORE PATENTS have been secured through this
agency, at home and abroad, than through any other in
the world,

They employ as their assistants a corpsof ¢ ¢ most ex-
perienced men as examiners, specification writers, and
drangbtsmen, that can be found, many of whom have
been selected from the ranks of the Patent Office.

SIXTY THOUSAND Inventors have avalled them-
selves of Munn & Co.'s services In examining their in-
veations and procuring their patents.

MUNN & CO.,In connection with the publication of
the SCIENTIFIC AMERICAN, continue to examine in-
ventions, confer with Inventors, prepare drawings, spe-
cifications, and assignments, attend to filing spplications
i the Patent Office, paying the Government fees, and
wateh each case, step by stop, while pending before the
examiner. This i done through their oranch oflice, cor-
ner F and Tth Sta, Washington. They also prepars and
file caveats, procure design patents, trade marks, and re-
Bsues, attend O rejected cases (prepared by the Inventor
Gr other attorneys), procure copyrights, attend Lo Inter-
ferences, give written opinions on matters of Infringe-
ment, furnish coples of patents, and, in fact, attend to
every branch of patent business both in this and in for-
elgn oountries.

A svecial notice Is made in the SCIENTIFIC AMEIR
ICAN of all inventions patented througn this agency,
with the name and residence of the patentee. Patents
are often sold, In part or whole, to persons attrmeted to
the invention by such notice.

Patents ottained In Oanada, England, France, Belgtum,
Germany, Rassia, Prussis, Bpain, Portagal, the Dritish
Colonles, and all cther countries where patents are
granted, st prices greatly reduced from former rates
Send for pamphilet periaining spocially to forelgn pat.
enta, which states the cost, time granted, snd the re.
quirements for earch country.

Copies of Patents,

Persons desiring any patent issued from 18% Lo Nov e~
ber 3, VT, can be supplied with omeal coples at ron-
sonable vom, the price depending upon the oxtont of
drawings snd length of spoctfications

Any putent ssund sinon Novomber 27, 157, st which
time the Patent Otfoo commoended printing the drawings
and epocifications, may be had by remitting to this of-
Bee B

A copy of the claima of any patent lssuod sinoos 1638
will be furnlshed for §l.

When ordering coples, Plosse o rewit for tho same ns
above, and state pame of patentoo, ttlo of Invention
And dats of petent, ;

A pamphiot, containing full diroctions far ovtalining
Unitod Btates patonts, sent freo A handsomoely
bound Keforencs Book, gilt edgon, contul
w0d many engravings and tablos iy
entes and mochanie, and 15 a usofy
ence for evorybody,

Address

portant (o overy pat-
X a I hundbook of rofor-
Price 2 conts, matlod fres,

MUNN & Co,,
Publishors BCIENTIFIC AMEIICAN,
47 Park Row, X, Y.
HRARCH O¥FICE-Corner of ¥ and 1th HBtroots
Washington, D, €,

7Fl-hrr & Norris, 'l‘rfnlnn. NoJ. |
v MACHINISTS' TooOLs.
Cocon, and Graln=-

Coffee~Hulling and
ing

£ Codar

o 1460 pages |

| kinds, Extra 2hin Saws n specinlty

written, for Emerson’s Hand Hook and Prico List to Emerson, Smith & Co, Beaver
Mngravings may head advertisoments al the mme rate | Kmorson, Ford & Lo,
por line, by measurement, o8 the dtler press, Adver
Hsements 1mvist b recetoed af publication Qlice as carly ‘

| g Firw Premiivm atead &f Al at Oonsennial, ITund anid Self-fuking.
: 00 Bave money) Do
TR PrIntIIlg.m i yerblatng
B D i Tt g, fabiels, entelapws, ofe. Lares
% 9.;.....“-. Tt wotke Anplody oun work them,

P have pood pustime for wpar

make money by talisg

| ROy S
ik BOY S

'™ At Lxrve
erlden, Conn

SSES. Min, KELSEY

NEW AND IMPROVED PATTENNS,
fend for new (Hlustrated catalogue

Lathes, Planers, Drille, &eo.

v ' MMAVEN MANUFACTURING €O,
. 3 : Now HMaven, ('nnn:

HARTFORD
STEAM BOILER
Inspection & Insurance

COMPANY.

¥. B FRANKLIN, V. Pree't.  J. I ALLEN, Prer’i
1. B, PIERCE, S&°.

I MACHINES
AIR COMPRESSORS

MANUFACTURED BY aicnRockDrite Co
SEND FOR PAMPHLE FITCHBURG MASS.

Niagara
_E:Steam Pump Works.

ESTABLISITED 1826,

CHARLES B. HARDICK,
No.23 Adanmnws Stroeet,
‘ BROOKLYN, N. X.

| NON-COMBUSTIBLE STEAM BOILER AND PIPE

COVERING

| WITH “AIR SPACE? IMPROVENMENT.
Saves 10to 20 per cent. CHALMERS SPENCE CO.
Foot . 9th St, N. Y.: 1202 N. 2d 8t., 8t. Louis, Mo.

PATENT

OLD ROLLED
SHAFTING.

The fact that this shafting has 75 por cont, groatoer
strength, a finer finlsh, and {8 truer to gaugo, than any
otherinuxe, ronders it undoubtedly thoe most economicnl
We aro also the sole munufaoturers of the C HRATED
COLLINS'PAT, COUPLING, and furnish l'lllli\{l. Hungors,
ote, of tho most approved style Prico 1l nalled on
nppflcnllnn to JOB & LA JNS,

Try Strect, 2d and 3rd Avoenues, Pittsburgh, Pa.
190 8. Canal Stroot, Chicago, 111, and Milwaukio, Wix.
£# Stocks of this sho ting in store snd for sale by
FULLER, DANA, & FI'T'Z, Boston, Mas
GEO, PLACE & €O, 121 ¢

| Jhambers St ¥.
l ENOWLES'
STEAM PUMP WORKS,

92 & 94 Liberty St., New York.

Great reduction In prices. Send for eatalogue. The
“EKnowles " has always been the best steam pump made.

PUNCHING

Drop Hammers and Dies, for work-

Ry e R S
s LE. 5SS CO., dlote 3
PRESSES. Coon. s
MACHINERY OF IMPROVED STYLES FOR
“Yimaking S HINGLES, HEADING and VES;

also GUAGE LATHES for TURNING HAND . Sole
makers of Law’s Pat. Shingle and Heading Sawing Msa-

chine., Address TREVOR & CO., Lockport, N, Y.
: PERFECT
NEWSPAPER FILE

- —

The Koch Patent File, for proserving nowspapers
maguzines, and pamphlets, has boen recently lmx»mn--‘
and price reduced. Subseribors to the SCIENTIVIC AM-
EMICAN and SCIEXTIFIC AMERICAN BUPPLEMENT oan bo
supplied for the low price of $1.50 by mall, or 88, t the
ofice of this paper Hoavy board sides; ription
“SCIENTIFIC AMERICAN." In gilt Noocossary for
every ono who wishos to preservo lﬁn papor

Address
MUNN & CO,,

Publishors SCIENTIFIC AMENICAN.

Ty ‘o AT o y apr
STUDIES OF MATTER AND LIFE.—By
Prof. Henry J. Slack, F.RR.S. A most Interosting nnd
valuable paper, explalning tho latost sclontific theories,
rescurche s and calenlations, concerning  the yarious
Modes of Motion, the Bther of Spaeo, the Transm ission
of Wave Fo he Limits of Viston, the S8ize of Atoms,
Motion and Fe of Atom wuping of Atows, Phe.
nomena of Reproduction, Mental Phenomenns NCIEN .
TIVIO AMERICAN SUFFLEMENT N¢ rice, 10 conta
To be had at this office and of all o donlors

BARNES
Foot Power
MACHINERY.

———
l“ INVALUABLE MACQHINES
for Meohunles and Amntonrs
Alvo Faney Woods and lh‘r‘ir'lm
Hond for 48 page Hlosteatod Cnitae
loguo, Free,
WoF & JOHN BARNES,
> HOUKPOnD,
Winnobugo Co,, Hls

CELEBRATED FOOT LATHES.
Fot Powor, DBaok-gonro Sorn
- B r Lathon, Nm‘:ll qlum‘l“lhnﬂ‘ ;“::v:‘.-r!“l"‘lz'u‘n'-

ars for Motal, Bmall Goiar Cutter
Blldo-rants, Ball Maohine for Lathos.

Yoot soroll Haww, light and he vy,
Voot Clrenlar Baws . Just tho artio oa
for Amatonrs or Artisans.  Mighly

reoommandod,
Cataloguon
NI BALDWIN, Laconis, N. 11

Hond for Mlustrated

SAWS! SAWS!! SAWS!!!
'a U 0y 2w, | sr Cross Cut, and solid SBawa of nll
| Damasous Tomperad: Planor, i Ot LT M 2 hrat pramiunia.  £2 ond your ful addross, binindy

EMERSON’S PATENT

Falls, P, Succoxsors to

C?"";‘n pppenr end of February. #?
The United States

BUSINESS DIRECTORY

PO 18T,

Thiv Dirootory oontains ovor 400,000 namos nf.pt-rvmn_n
in all |,|lm'I~ of business. Armanged alphabotieally ne-
L and olassifed according to business.
i to the Merchunt, Manufacturer, and
yeo or the distribution of
The edition 17 1% the third year of issue,
vod o largely Increased patronage
from the business publie ]

‘I',u © I.u partios who send thelr order bofore the book
s Issued, §7.0 " S ANGE & 00.. Fablastn
GEO, DE COLANGE & CO,, Publishers,

2 3 8 Bond 5t., New York.

!
!
| cording to Stat
1nble s

: YE'

aro tho largost In tho United States. Thoy make Burr
Millstones, Portablo Mills, Smut Machines, Packers, Mill
Ploks, Water Wheels, Pulloys and Gearing, specially
adapted to dour mil Send for Catalogue. N
J.T. NOYE & SON, Bummlo, N. Y.

man’s Time Detector, capable of accurntely con-
trolling the motion of a watchman or patrolman at the
diforont stations of his beat. Send for circular.
JHEBUERK PO Box979, Boston MIass
N.B.—The suit against lluhll"ll"l‘r&' Co., of NewYork,
was declded In my favor, June 10, 1874 l’rv-cr-wllnfu
have beon commoenoed against Imhacuser & Co, for sell-
Ing, contrary to the order of the Court.

© s Infringing on my patent, will be dealt
according to lnw,

MANUFACTURE OF ARTIFICIAL BUT-
ter~By Prof. Henry A. Mott, Jr.,, EM. With six en-
gravings.~Being a History of the Artificial Butter
Manufacture, Descriptions of the Principal Processes
now In use, Detalls of Latest Improvements, Plan of an
Artificial Butter Factory, Engravings of the Machinery
required, Chemical Analyses of Butter and of Artificial
Butter, Dotails of the Costs of setting up an Artificial
Butter Factory, the Caplital required, the materials and
gquantities consumed, Cost of manufacture per pound,
the Dally Profit, ete. A complete and reliable treatise

48and 49. Price, 10 cents each.
and of all newsdealers.

To be had at this office

ESTABLISHED 184.

JOSEPH C. TODD,
(Formerly of Todd & Rafferty), ENGINERR and MACHIN-
IST.  Flax, Hemp, Jute, Rope, Oakum, and B:
Muachinery, Steam i-:nglnes, Boilers, ete.  Also Agent for
'(heﬁelcbrawd and improved Rawson & Rittinger Holst-
1, 1),

al k|n§ls of machinery. Send for descriptive circular
and price. Address

J. €. TODD,
10 Barelay St., New York, or Paterson, N. J.

DAMPER AXD LEVERS
REGULATORS B E S T GAUGE COCKS.
MURRILL & KEIZER, 4 HOLLIDAY ST., BALTIMORE.

Brayton Ready Motor

It has no boller, 18 safe, eoonomical, started by any
ono in one minuto, occuples small spaee, and gives an
unsurpnssod steady, roliablo power. Address

Penna, Read{uMotor Co.,

20 N. 4th St., Philadelphia, Pa.

DUC’S IMPROYED

PATENT ELEVATOR BUCKET,

FOR BREWERS, FLOUR MILLS, GRAIN ELEVA-

TORS, SUGAR NERS, &C.
These buckets are mado of the best char-
coal stmnrlnz fron, and are warranted to
x of the * OLDSTYLE BUCKETS.™

The cost is about the same. Address
T. F. ROWLAND, Brooklyn, E. D., N, Y.

CHLORIDE OF CALCIUM.
FOR SALE VERY CHEAP.
RANSO 10 Bush Street, San Francisco, Cal.

PATENT UNIVERSAL ECCEN-

0GARDUS

Crucibles, Fire Clay,
Corn and Cob, T
Spices, Coffee,
ete., and whatever cannot bo other mills |
Also for Paints, Printers’ Inks, Paste Blacking, ete.
JOHN W. THOMSON, sucoessor 10_JAMES B

DUS, corner of White and Klm Sts. New York.

Gusnos, 0il Cake, Feed

PORTABLE STEAM ENGINE
V/ITH AUTOMATICAL CUT-OFF REGULATOR
;

AND B ALANCED VALVE.
THE BEST ;¥ MOST ECONOMICAL ENGINE MADE
SEND FOR C/RCULAR
Thed.C.HOADLEY CO. LAWRENCE. MASS.

SYATE WHERE YOU SAW THIS

 Working Models

And Experimental Machinery, Metal or Wood
order by J.F

, made to
. F. WERNER, @ Conter St N. Y.

Tube Cleaners i, o Boler |
TIONAL SRk TUne CLeaNen Co, SIAE. ¢th 8t N. Y.

WARLD B SNYDER

- 4

J. H. Blaisdell’s

NOULDER,

20 North 4th St,,
PHILADELPIIA, PA.
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ARt
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' 8100, REWARD. 8100.
:l"“ “":;‘\"“l,.l'. \" 4||‘ o on A Posihs Dae

o (J by . b e

] AL s s oo, - y i,

NG TN ;
MiLL FURNISHINC WORKS

MPORTANT FOR ALL CORPORATIONS AND |
MANF CONCERNS. —Buerk's Watch=-

Persons using |
with

contalned in SCIENTIFIC AMEHICAN SUPPLEMENT Nos- |

ine, I will furnish specifications and estimates for |

-2 TRIC MILLS—For grinding Bones, Ores, Sand, Old |
obacco, Snufl, Sugar, Salb ' Roo .;
Cocounut, l»‘lusas.u.hbutl&ns. 3!1;'.

sAR- |
| new machines and inventions which cannot be found fn*

| any other publication,

THE TANITE CO,
STROUDSBURG, PA,

EMERY WHEELS AND CRINDERS,
GEO. PLACE, 121 Chambers St,, New York Agent,

BoLT
CUTTERS

Schlenker’s New Maching
Revolving-Die.

1 for Catalogue, givin,
ik ‘nml full oncrlptlon.‘ Deices

HOWARD IRON WORKS,

BUFFALO, N. ¥,

f’hralpmt In the known

por day at home. Samples worth %
$5 to $20 froo. BTINSON & Co,, Portland, Me.
WATCHES.
Mampde wadeh ane mlﬂ‘m fo A 3
For terms address COULTER CO.Q(c::o

world
EAGLE FOOT LATHES,

With Scroll and Circular Saw Attach.
monts, Sllde Rest, Tools, &e.; also Smal)
Eogine Lathes, Metal Hand Planers, &e.
Neatest deslgns, superior finish. Lowy
Prices. Ournew Catalogue describes
thesonnd every tool neces for the
Amateur or Artisan. Send for it.
WM. L. CHASE & CO,,
6 & @7 Libertv 85t. New York

TO INVENTORS

AND MANUFACTIIRERS

FOLLOWE & BATE, Manchester, England, Hardware
and Machinery Merchants, are prepared to buy Ameri-
can Goods for Cash, and to act as Sale Wholesale Axents,

For showing heat of

l F rometers! Ovens, Hot Blast Pipes,
Boller Flues, Super-Heated Steam, Ofl Stills, Lo,
HENRY W. BULKLEY, Sole Manufacturer,
149 Broadway, New York.

N/ OODWORTH SURFACE PLANERS, £125. Planers
“T and Matchers, $50. 8. C. HILLS, 78 Chambers
Street. New York.

LeCO.UN.T’S PATENT
Machinists’ Tools.
REDUCED PRICES,

Set Iron Dogs,38to2in., - - - - - 88
e e Ry = L = e e et s R
| * Steel * 3Stwo2in., T ), i O (]
l.r;; &"Sl ‘l‘ Chu tolg’ln.. R Sy e ‘_; - 130
n ee m e Dogs, Clamp Dogs. Vice Clamps,
Expanding Mnndpns:ls. &c. Send for?nteu Price List
C. W. LE COUNT. South Norwalk, Conn.

OF THE

SCIENTIFIC AMERICAN
For 1877,

MOST POPULAR SCIENTIFIC PAPER IN
THE WORLD.

THIRTY-SECOND YEAR.
VOLUME XXXVI.—NEW SERIES.

THE

The publishers of the SCIENTIFIC AMERICAN beg
| to announce that on the sixth day of January, 187, 8
| new volume was commenced. It will continue to be the
[aim of the publishers to render the contents of the
| new volume more attractivo and useful than any of ita
| predecessors,
[ To the Mechanic and Manufacturer.

No person engaged In any of the mechanical parsuita
shounld think of doing withont the SCIENTIFIC AXERICAN.
Every number contains from six to ten engmvings of

TERMS OF SUBSCRIPTION.

One copy of the Scoexririe Asxmcax will be sent
for one year, 52 numbers, POSTAGE PREPAID, to any
subecribor In the United States or Canada, on recelpt of
three doliars and twenty cents by the publishers.

Ore exfra copy of the Rcuextivic AMzmcax will be

| supplied gratis for every odlub of five sudseriders at $3.20

cach; or six coples for $10.20 withont extm copy.
Postage free,

The Sclentific American Supplement,

A weekly paper, uniform (n size with the ScuexTrie
AxEmicaN, but a distinot publication. It contains work-
Ing drawingw of enginecripg works, and claborate trea-
tisew on every braneh of Selence and Mechanics, by
cminent writors, at homo and abroad, An (lnstrated
caver protoets the handsomely printed shioets, Price,
$5.00 per anoum,  Singlo coplos 10 conts,

One copy ¢f the Sesrivie AMEoAN and one copy O
the SomexT1rio AMuEnioax SymeLaesn will be sent for
one year, poatago prepald, (o any submceiber fn the
United Staten or Canadn, on recolpt of seven Ixllare by
the publishors,

Tho safest way to remit {a by Postal:Ordor, Dmft, ot
Expross,  Monoy carefully placed Inside of envelopes,
socurely sonlod, nnd carcfully addressed, soldom goos
nateny § bt e an the sender's rikk, Address all lottem
and mako all orders, drafts, ote,, payable to

MUNN & CO.,

17 PARK ROW, NEW YORK.

et @ B
oV \$ i @ malled froe,
Q$’ .Q%e;. % m;;;g; N ;B&Eé\gzl-{r'

1L

'l‘nu * Selentific Ameriean' Is tod with
ENEU JOHNSON & CO.'8 mﬁ"mﬁ:#
band Stx,, Philadelphia, and 5 Gold St., New York,
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THE UNITED STATES TORPEDO STEAMER ALARM,

While, in preparing for the wars of the future, foreign
nations have bestowed chief attention upon immensely cost-
ly experiments on gunsand armor, here, in the United States,
the principal aim has been the perfection of the torpedo
systom. An admirably organized and thoroughly equipped
torpedo school for the navy has for several years been in
oxistonce in Newport, R. I. The work which there is done
i not published, but many of its results are of great impor-
tance. There is also an army torpedo station at Willet's
Point, L. I. We have also constructed one torpedo vessel
which is probably
thomost formidable
craft afloat (not ex-
copting the Italian
ironclads with their
100-ton guns), and
in time.of war will
form the model for
a fleet of like steam-
ers. This vessel is
the Alarm; and in
the snnexed engrav-
ings wo represent al-
that we are permit-
ted tomake publie-
Iy known relative to
her construction.

The Alarm, we
should premise by
explaining, doesnot
fight according to
any established rules
of wnaval tactics.
Having sighted an
enemy—say at night
—her compound en-
gines drive her head-
long at him at the
rate of 15 knots per
hour. As shenears
him, the immense
electric light on her
bow flashes out its
glare, blinding her
adversary to her
own hull (which is
already sunk so low
that her deck is but
three feet above the
sea), while display-
ing his every pro-
portion, The roar
of Mr 15.inch gun,
as it hurls its huge
shot or shell into
the attacked vessel,
is followed by the
crash of the bow
spar torpedo strik-
ing the devoted craft
thirteen feet below
the water line. Then,
perhaps after a mo-
mentary check due
to the torpedo re-
coll, the Alarm
plunges  forward,
driving her immense
ram into her adver-

the English bracket plate system: that is to say, she has
really o double hull, one shell being constructed inside the
other, Within the outside shell three longitudinals of great
strength run the entire length of the vessel, and are con-
neoted with bars running in a horizontal direction by
brackets, The different scctions can be entered through
man-holes, 0 that a person can pass from stem to stern be-
twoen the inner and outer vessels, These compartments are
all watertight, so that, in event of a leak, only one section
could fill. The whole interior of the vessel Is also built in
compartments which may be hermetically closed, so that, in

is effected by the total abolition of a rudder, and by steering
her with the same spparatus which propels her, the Fowler
wheel, which is represented in Fig. 5. The wheel turns on
a vertical shaft; and its paddles are feathered by an eccen-
tric cam in such a manner that, at one part of their revolu-
tion, they have a pushing and drawing action on the water,
while at another part they present only their edges. The de-
vice, in fact, is simply a feathering paddle wheel, turned
horizontally instead of vertically. By suitably turning the
cam wheel, which is done from the helm, the feathering of
the paddles 1s caused to occur at different points; and in this
way the ship may
be turned, or rather

her stern twisted,
around as if on 8
pivot. Atthe same
time, by suitably ad-
justing the paddles,
the vessel goesahead
or backs, the engine

sary’s crushed side.
As  she swings
broadside on to her
foe, another torpe-
do spar shoots out from her side, and another torpedo is
exploded under the unguarded bottom of the enemy; while
the machine guns on the torpedo boat’s mil keep up a deadly
fire 5f thousands of bullets per minute, sweoping her oppo
nent’s decks. We need scarcely add that the Alarm is a dis.
agreeable craft for a heavy ironelad (one like the Vanguard,
for instance, which went down like o shot on being slightly
mmmed) to epcounter. She s well provided with defensive
moans, but of these we shall write further on

An excellent ides of the shape of the Alarm may be ob
talned from the large illustration, Fig. 1. Her I~-n-:€h is 172
feet, of which 32 feet ls snout or ram; her beam is 27 feet [
inches, and she draws 11 feot of water, displacing about 700
tons. Bhe s bullt of thoroughly tested charcoal iron, and on

. be lmpossible for her to receive a falr brosdside blow

ADMIRAL PORTER'S SYSTEM OF TORPEDO WARFARE.

case of rupture of both shells at any point, It would stil} b

Impossible to A1 the entire ship with water, The side plating
Is not thick, as it Is not Intended as armor, the vessel, as al
ready explained, belng almost wholly submerged while In
action

In order to attack an enemy suddenly, and 1o pursue him
in case of flight with suceess, and also to be possessed of »
very necessary mode of self protection, it Is evident that »
vessel such as the Alarm requires not only the means of
speed but of handling her with the utmost readiness. The
theory is that she Is always to meet her adversary bows ong
and as her most formidable envmy is the mm, she must be
able to turn in so small a space and so l|llh'k|\ that it would

This

meanwhile running
always in the same
direction.

The steering isac-
complished from the
wheel house located
aft on the deck, an

interior view of
which is given in
Fig. 2. By means

o l'.
§7 7/ /lf'A - of the hand lever,
: shown beneath the
wheel, steam is ad-
mitted to the little
engine which works
the cam that adjusts
the paddles. Then,
by turning the hori-
zontal hand wheel
in either direction,
the helmsman con-
trols the movement
of the cam as de-
sired. Just above
the wheel is a dial
with a pointer,
which enables him
to note the exact po-
sition of the pad

dles, and so to place
them as ordered,
This contrivance
shocks the feelings
of anclent tars: for
with the advent of
the machinery the
time-honored hand
wheel and the vells
of ‘ starboard, "
“ port,” “ steady,™
ete., to the helms-

man, disappeared ;
and in leu of the
latter orders. the
pilot quietly  re-
marks ** sixteen, ™
“ten,” ""two.™ or

other proper num-
bers on the dial, in
accordance with
which the man at
the wheel lllxh‘t‘.ﬁ his
|\udl|||"‘

Ioside the wheel
house (which may or may not be used In action as desired,
s all its appliances are duplicated below deck) am devices
for communicating with the men working the big gun in the
bow, Fig. 8, or those managing the torpedoes.  For instance,
on nearing an enemy, the captain would press a cortaln but-
ton, A aignal sounds st the gun, meaning *“ got ready;*
s bell then rings in the wheel house, meaniog that the order
Al another sigoal, the gun s fired. Then
another button pressed sounds a bell in the portion of the
ship where the torpedo spars are located; and st once those
Fig. 6 shows the
spar, which is a long hollow fron eylinder lying on Its sup-
ports betweens decks. Its outboard end rests In & kind of

‘('-mlmnul on page 163

in understood.

in charge run out the desigoated spar
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Scientific Amevican.

WHAT IT COSTS TO FEED INSEOTS
There aro about a thousand species of inscets in this coun-

Scientific American,

ESTADLISHED 185406 our garden vegetables, fruit crops, and forest and fruit trees
. 3 -

Among thom o fow are specially destructive. In 1875, it is

MUNN & CO.. Editors and Proprietors. said, a8 many o8 ton thousand settlers were driven out nfv
-

Kansas by grasshoppers.  In Missouri, according to State
PUBLISHED WEEKLY AT | Entomologist Riley, the damage done by theso insocts in
0. 87 PARK ROW, NEW YORK. 11874 excoeded $15,000,000, and be estimates the loses in

e = Gt other parts of the West at twice s much more, in all, §45,-
x 0 D. MUNN, A, E. nEACH 000,000 for one year's support of these pests.  During the

= - sumo your, the destruotion of prowing crops by the ohinch

One capy, ono yoar, postage lndm:ml' :

petagee fooluded, o ;

ot‘:‘n.;vom.dlm::‘u':.‘}t:x of 'l‘lllll;ﬂlwﬂ"l AMEIICAN will bo wippliod gvor §71,000,000 in & single senson.  The average annual ‘
o

'l'l“““ FOR THE SOIENTIFIO M'"“““M:',' 20 bug amounted 1o §19,000,000 o Missouri alone, Just ten |
""""""" ST g0 years hofore, Tn Hlinofs, the same inseet oconsloned nlows of |
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Jonate mte, Postage propal damage to the cotton crop of the country by the cotton army
The Sclentific Amorican Supplomont worm s ostimated at £50,000,000. The devastating potato
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which are Injurious to our grain, forage, and fiold crops, ! cating with the eart
i J ! tric machine charged with positive electricity, the angle of

removed, they begin passing ngain between the two balls,
|Phis experiment can be repeated indefinitely, Now if the
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EXPLOSIONS ON LIGHTNING ROD POINTS,
It is & well known fact that, if & metallic point commun).

the eleotroscope of the apparatus becomes small.  The

is that negative electricity escapes from the point as soon as
developed, and serves to neutralize a quantity of the positive
cleotricity of the conductor, no spark being produced. This
phenomenon, as Professor Stroumbo, of the Unlvm’,‘
Athons, points out, is produced differently when the Heltz
clectric mnchine is used. If, while sparks are passing be.
tween the two balls of the apparatus, a third ball, baving &
metallic point attached to it, be taken in the hand and moved
noarar one of the fixed balls, when the intervening distance
bocomes #o smnll that the negative electricity of the point
may escapo the sparks at once cease.  Yet, if the point be

distance between movable and fixed balls above mentioned, at
which no sparks pass, be gradually augmented, at a cortain
slingo wparke will reappear between point and fixed bull. The

" g s rofessor Paekard, whose co
The safeat way 10 remit s by dmft, postal onder, or registored lotter. according (o the fslim_uwu of Professor Packard, whose con-
Address MUXN & 00, ¥ Park Iow, N. Y. clusions on n subject like this are well worthy of respect,
o 8'1‘”‘"!*‘0'“ rocolved aod single coples of elther paper sold by all  yo ypiy o armons sum, or even half of it, could bo saved,

-~ it would soon amount to enough to pay the national debt,
\'Ol.. XXXVL, No. 1L [wa Series | Thirtyscond Year. Tho question whether it can be saved, or aoy portion of it,

is certainly worth considering.  Professor Packard is confi-
dent that, with care and forethought, based on the obserya-
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conclusion from this is that, If the negative electricity of the
1 point has great intensity, sufficient to enable it to escape
from the pointand pass over the interval, there will be no
| spark between point and fixed ball; but if the negative elec-
|rh-lty of the point has not intensity sufficient to cause it to
Lescape as soon ns developed (the attraction then diminishing
inversely as the square of the distance), there will be an ex-

!

" Contents, =Xy tion of facts by scientific men, from fifty to a bundred mil- | plosion on the point itself, and electric sparks will oceur
(Tustrated articles aro marked with an asterisk.) lion dollars of this annual loss could easily be prevented by | constantly between the point and fixed ball, just as between
Atr comy AR hieat {Q1)..... {3 i f,,‘,‘,‘,‘;"‘ ‘:‘d Point explosions }.‘;’, a little co-operation between the several States and the Gen- | the two balls of the machine.
::‘.,,‘::t&’,.‘;‘;,‘,’,‘,’:‘m" I el Government. He would have the former emulate the | During storms, the atmosphere is charged
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B e et me "7 & | practical good sense of Missouri and each appoint a salaried | with enormous quantities of electricity, which,
?.""'“"’“"""‘"“"““,",‘ﬁ";""‘"~ 18 entomologist. Then these gentlemen, acting in connection | however, in their action should follow the

with a United States Commissioner of Entomolozists, might | same Iaw as the smaller quantities produced
issue weekly bulletins, perhaps in combination with the |in electric machines. I then a cloud, having
8 | Weather Signal Bureau, reporting the condition of the insect | positive electricity in determinate quantity,
world, forewarning farmers and gardeners from week to | passes not too far away from the lightning
week of the insect enemies to be guarded against, and sug- | rod point, analogous effects will take place.
gesting the preventive and remediable means that should be | Then electricity developed by induction on
adopted. The cost would be comparatively slight; the pos-  the lightning rod will continue to escape at
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,., ,m,o", pce fnd W | Take for illustration the grasshoppers, or, more properly,
'+ ¥ locusts, of the West. They breed chiefly on the great plalns

beyond the Mississippi, from Minnesota to Texas. In sum- |

mers of unusual drouth they multiply enormously, and the

13 supply of food being short they are forced to migrate.

11| Professor Packard tells of a swarm of locusts, first ob-

| fly with the wind; and as the general direction of the wind

TABLE OF CONTENTS OF | in those parts during the summer season is pretty well known,
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the point as soon as it gets there, and will go

| cloud, neither thunder nor lightning being
| produced; but in case the same cloud were
placed too far away, according to the experi-
ments above detailed, an explosion might fol-
low at the point of the rod, an intense heat
would be developed, and the platinum point & x
of the rod would be fused. This phenome- P
non occurred at the Royal Palace of Athens,
where the platinum point was found melted, a8 shown in
our illustration, which represents the rod in its full size.

-

THE INDUSTRIES AND RESOURCES OF NEW SOUTH
‘WALES.

c
£

There is no people for whom we as Americans may cherish
amore genuine fellow-feeling than for the colonists of the
British Australian possessions. Sprung from the same
parent stock as ourselves, daring the hardships and priva-
tions incident to the settlement of a new and distant region
as did our own ancestors, they have achieved results and
can point to a progress which may justly claim to find its
only parallel in our American advancement. No better proof
could be asked to show that the energy and industry of the
Anglo-Saxon are race characteristics, and that they will mani-
fest themselves irrespective of the region which may chance
to be their field of exertion. .

Not three generations ago, Australia was but a frontiemof
barbarism. Now the continent is fringed with infant States
already able to exercise the powers of elaborate polwulsp-
tems, Within thirty years, the population has tisen from
214,000 to 2,000,000 souls, the trade from 30,000,000 to
$315,000,000. There are nearly 5,000,000 acres of land
under cultivation, 70,000,000 head of live stock on the pas-
tures, 2,000 miles of railway and 26,000 miles of telegraph
completed, and the revenue of the several governments ag-

gregates §350,000,000. .

The mother colony of those which thus far have been es-

tablished upon the Australian continent is New South Wales;

hands fail; and therefore New South Wales n
tions, not for their custom nor for their '
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‘ r §4.84 per ncre, payable on casy terma.

The present mainstay of Australian prosperity Is live
stock, and this is conspienously true of New South Wales.
The value of cattle, horses, etc., in the colony in 1875 was
over 85,000,000, and the wool export Is very large. There’
s no part of the country where sheop and cattle will not
thrive; and with the improvements which are constantly
Dbeing made in the preservation of meat, it is likely that bofore
long the rearing of live stock for consumption in Europe will |
become a groat and valuable industry. The soil is mllubloi
for the cultivation of all northern cercals, cofee, tea, tobacco, |
cotton, sugar, olives, cinchonas, indigo, and rice, besides the

Scientific Amevican,

about 1} to tho square mile,

There are ton cities in the world that have a population of
a million or more, namely: London, with 8,400,000; Parls,
1,852,000; New York (with Brooklyn), 1,600,000; Conatanti-
nople, 1,076,000; Berlin, 1,045,000; Vienna, 1,001,000; nnd
Canton, Seangtan, Shanchowfu, and Siangfu, in China, with
1,000,000 encli.  There aro twenty-nine cities with 600,000 or
more each; and 215 with 100,000 or more people.

: e
PATENT RIGHTS AND PATENT WRONGS,

The old anying, *“out of the frying pan into tho fire,” In
always worth heeding, The single clronmstance that o do-
gree of mischief is the outcome of uny custom or law ik not
in itself u suficient reason for the condemnation of such law
or custom. As this world of ours is constituted, good and
evil ever go together. There is nothing so beneflcent that
it may not sometimes do harm. Even the Gospel of Peace
hasmore than onee brought discord und the sword,  Reform
is always in order; but before it is undertaken In any caso,

161

the square mile; of America, 6}; of Australia and Polynesin, | been—had there been no patent system to encourage inven-

tlons, and no fruits of such s system to make the cultivation
of the Interior wilderness possible, or o enable its ploneers to
send It produets to a profitable market? We hazard the as-
pertion that the **olmoxious ™ patent system, and the inven-
tlons It has encournged, linve done more for the Grangers
than they have ever done for themselves,

| But, it is objected, on their part, the owners of patents

have been and are unduly favored in the struggle for exist-
ence. They have been oo much protected, to the grievous
injury of the users of their inventions, particularly the
ngricultural classes,

Lot us see: Let M., o mechanle, represent the patentees,
invontors, and owners of patents, as o class.  Similarly let
F., n farmer, represent the Grangers. F., strong in hope and
health and muscte, goes to the wilderness and clears o farm.
For the work so done, or for a merely nominal payment, the
genern]l government grants him o section of land. The
grant 1« absolute and for all time, Meanwhile M. Is devoting

hin energics to the perfecting of some useful deviee. He

it should first be mado clear that something botter Is possible, | succeeds, and the general government gives him the right to

and that the harm likely to be done in the process of substi-

| make and sell his invention—for all time? No; but for a

fruits of the temperate and semi-tropical zones. The de- ‘tution will not be greater than will result from Icavlnglln'rlml of a few years only. Bo far, certainly, the inventor

‘mand for agricultural laborers Is thereforo especially marked.
There are abundant coal resources, the approximate conl area

things as they are.
We have little sympathy with those who persist in regoard-

I8 not unduly favored.
Wo will suppose that the invention is so important and

Dbeing 24,840 square miles. The gold mines are believed to ing the patent system of the United States as the source of useful that, before the Jife of the patent expires, the inventor
be extensive, but labor must be had bofore they can be de- |unalloyed good. We are equally far from sympathizing | has amassed a noble fortune; or better, suppose that the in-
veloped. Tin and copper are largely mined, and a fine | with those who ery “away with it,” or would change its pro- | ventor, unaware of its importance, sells it at the current rate
quality of iron isobtained. There is a diamond area of 500 visions at a venture simply because it is, or appears to be in | for patents, according to the opponents of the system, “n

square miles, and in gems of all kinds the country is re
murkably rich, The larger manufacturing industries in-
elude ship and boat building, brick making, milling, tan-
ning, engineering, foundry work and pottery—all of which
are carried on in extensive establishments.  Of the minor in-
dustries, nearly all arerepresented as in aflourishing condi-
tion. The eight hour rule in labor is generally followed.
Taxes and rentsare low, while wages are fair. A bricklayer,
for example, can earn in Sydney from $2.50 to $2.756 per
day. Building laborers get from $1.50 to $1.75. In the
iron trades the pay for eight hours’ work ranges from $2 to

$38 per day. Painters receive from §8 to $15 per woek. In

the gold mines, a days’ wages is, for eight hours, $1.87 to

$2.08; in copper mines, same time, $2.08 to $2.60; In coal

mines, five hours' work, $3.35; in iron mines, nine hours'
work, $1.75 to §3.60, As regards the cost of living, o
house containing 6 rooms may be hired in Sydney for from
$£3.50 to $5 per week; in the suburbs this rent falls as low
as §2.50 to £3.50 per week.  Smaller houses ranging down to
three rooms are proportionately lower in price. In the mat-
ter of food, beef sells for 8 cents per Ib., flour 3§ cents, bread
the same, sugar 0 to 8 cents.  Generally the prices are high,
insome respects notably so, as butter is quoted at 50 cents
per 1h., milk 16 cents per gquart, and bacon 25 cents per 1b.:
but these are Sydney rates, and the cost of living appears to
be somewhat less in the country, while wages out of the city
average rather higher.

Of course the chief advantage offered to the immigrant is
steady work, which is to be supplied both by private enter-
prise and by the expenditure of some £20,000,000 of surplus
public revenue for the construction of railways.

=TT

THE WORLD’S POPULATION.

The present population of the world is somewhere between
fourteen and fifteen hundred millions, the latest and per-
haps most trustworthy estimate, that of Drs. Behur and
Wagner, placing it about midway between the limits we
have mentioned. The impossibility of estimating the num-
ber more closely will be apparent when it is remembered
that only in a comparatively small part of the world have
careful censuses, or indeed censuses of any kind, ever been

made. A systematic enumeration of the inhabitants of In- |

dia & year ago discovered that the population of that great
empire had previously been under-estimated by upwards of
25,000,000, or a5 many nearly as the population of England,
Scotland, and Wales. The census returns of Europe are

tolerably complete, the leading States standing in the follow- |

ing order in point of numbers: rather a hindrance to the development of the country: been made valuable through the energy of other men, tell g
That the owners of patents have been more favored by law  the same story. Wy

e R ig R E’%'% ‘bn'l?b:llwtl?::ie:llot;l"?:ti;u"(l:;‘li;’ ""l’.":l“’f"."i The worst possible cases of patent ** oppressions " are trivial '

Austro-Hungary......... T e 37.700,000 s i sl ' e patent system are ir&sepnn- compared with the burdens which rising communities have 3
................ 1872 oo oennoninnn ... 36,108,000  Ple from it, and that no mitigation of them is possible ex- had to bear through speculations in land.  Shall we say, e

N BYItRin: oo s A8 asescuasnssaas 83,450,000 | cept with the abolition of the system. therefore, that private ownership of land is injurions and ‘

(7 R R }g’frg -------------- ?;.;{812?000 Touching the first very little need be said, The verdict of ought to be abolished? Or, because the great landed for-

gm{?. R T el A 8'5()()((;(03 ‘ l;:l.?(or{, Ulfl common sense and common fact, is ugainst it. tunes have not fallen to the working pium:t‘hl. that the land

Bolglmnnm “I.“"k"“ ....... R N -<. 5,337,000 Evenin the case o.f' the patents which havo given rise to the laws of our country have not encournged emigrtion or hast-

Roumsnis..... . e 1 ) S 56,078,000  most ** oppressive " monopolies—mowing machines, cultiva- ened the development of the country?

Sweden and Portugal slightly exceed 4,000,000 inhabitants
each; the Netherlands fall a little short of that number;
Switzerland fails to reach 3,000,000; while Denmark and
Norway fall somewhat below 2,000,000. Greece and Servia
full short of a million and a half each, and the smaller States
together add less than half a million more. The aggregate
population of Europe Is thus s little over 809,000,000, giving
& density of 82 to the square mile.

The population of Asis, sccording to the same authorities,
is about 824,500,000, or 48 to the square mile, The most
populous nstion is Chins, with over 400,000,000 people.
British India has about half as many ; Japan over 33,000,000;
Turkey in Asia about 13,500,000; Asistic Russia about

16,000,000, Africs has a population close upon 200,000,000, |

America about 85,620,000; Australia and Polynesia less than
0,000,000, The density of the African population is 17} to

some cases, the instrument of “‘ oppression.” Like every-
thing else wo have to do with, it is something experimental,
aiming to secure the greatest good to the greatest number,
but making no pretence to Infallibility or absolute benefls
| cence.

| That strong ex parte arguments can be brought against its
' workings in some particulars is undeniable; but on the other
haund, the advantages directly traceable o it are enormous,
vastly overbalancing, we beliove, the evils wrought by it or
in its name.  The part of true statesmanship therefore seems
‘1o be, not to abolish the system outright ns some demand,
nor to emnsculate it as others would like to do; but to de-
| termine the sources of the evils which attend its workings,
and then, if possible, modify the system so ss to ohviate
those evils without opening the door for the entrance of
greator evils,

The charges sgainst the patent system as it now stands are
certainly serions, or, more correctly, some of them are.
Others, like the following from a late issue of the Chicago
Times, are simply ridiculous, to wit: ““That the patent system
is an oppressive nuisance; that it has proved itself the re- |
verse of u stimulant to the inventive faculties of the Ameri-
can people; that its original purpose, to secure to inventors
' a reasonable recompense for their study and ingenuity, has |
| been prevented, and that not one inventor in a thousand re-
ceives any substantial benefit from his invention.”

. The patent falsity of charges of this sort prevents their
| imposing upon anybody capable of observation or honest
thinking. Not so, however, the charges based upon truth |
and experience: for example, that a patent right is forn‘
time the monopoly of the possessor; that it allows the paten-
tee to restrict the liberty of all other men to the extent of
denying them the privilege of using something they want
except on such terms as he may dictate; that it allows a pat-
entee to prevent absolutely, if he will, the use of a patented |
device or process, for a term of years, to the manifest detri- |
‘ment of the common wealth; and that it allows the owner of i
| & patent or a combination of patents to levy enormous taxes
on the country’s industrial or natural resources, while the in-
 ventors, for whose benefit the patents were issued, get little
or nothing for their rights,

Let such charges—the worst that can be brought against
!the patent system—be granted as true, Does it follow that
(the system should be abolished? Certainly not, whatever
{the Chicago Z'imes or others of the anti-patent school may
| demand, unless it be first clearly demonstrated—

That the patent system as a whole has been no help, but

tors, sewing machines, vuleanized rubber, telegraphy, rail-
ways, and the rest—it is easy to show that they have been of
enormous advantage to the country, and bave added vastly
more to the wealth of the people who have been op-
pressed " by them than they have tuken away, It is true
that the owners of such patents have often heen greedy of
gain and have amassed great wealth; but what are their for-
tunes compared to the aggregate wealth of those who owe
what they have almost entirely to the aid they have received
from the very patents they complain of?

The chief opponents of the patent system nre the Westorn
Grangers, whose narrow views haye been roprosonted in the
recent anti-patent enactments of their State legislatures and
also in the bill now pending in the United States Senate.
Have those same Grangers ever seriously asked themselves
| the question where their organization and the wealth it ropre.
|sents would have been—whero they personally would have

[ song,” and the property passes into the control of a soulless

corporation, which is enabled thereby to monopolize an ex-
tonsive line of manufucture, and so acquire no end of riches.
Better still, suppose this grasping corporation, which owns
something that the multitude cannot afford to be without,
nnd charges accordingly, becomes so rich that before the ex-
piration of the patent it is able to secure a renewal of it,
and so continues for another term of years to *“ prey upon
the people.” The end comes at lnst, and then the invention
becomes a portion of the common wealth. The patentee or
his successors have been greatly fuvored truly; but is their
caso entirely unique?

Let us see how our pioneer Granger has fared meanwhile:
The title made out, the land is his to use or let alone as he
will. He can let it lie unproductive, not merely for seventeen
years (like an undeveloped patent), but for any time he may
choose; and he can keep anyone else from cultivating it ex-
cept on such terms as he may dictate. His monopoly is,
then, as complete while it lastsas a patentee’s, and it lasts
for ever. Suppose he has made a happy selection and has
chosen a valuable site for water power, or that the land is
found to contain precious metals, or that it happens to be
where a great commercial center is destined to be. He,
unlike the inventor, has added nothing to the world’s
wealth, yet purely through the necessities of others he
may gain great wealth by what is called the natural rise
in value of real estate; and the law of the land defends his
title.

To parallel the case of M., suppose F. to be ignorant of
the present or prospective value of his homestead, and that
be sells it, as M. did his patent, for a song. The buyer may
improve the property or let it lie fallow, just as he pleases.
He may leave it for generations, a serious bar to the develop-
ment of the surrounding community, who may sorely need
the water power, the useful minerals, or the advantage of
the commercial situation it covers; or he may turn their ne-
cessities to his advantage and charge enormously for what
owes its real value not to the owner's efforts but to
the labors of others who have been hindered rather than
helped by his negative action. We might point as an
illustration to one of the oldest cities of New England,

. which from its natural advantages might have been one of

the most prosperous, but is now a tenth-rate place simply be
cause those advantages have been monopolized by a family
that would neither develop them or allow them to be de-
veloped by others. The vast fortunes that have come to the
Astors and similar owners of landed property, which has

The inventors, if they would, could make out & far stronger
case against the landowners than the latter against the pa-
tentees; but only by overlooking, as the Grangers do, the
very important circumstance that, however great the local
evils of either system may have been, the good has prepon.
deratod enormously.  And the charge of favoritism can be
returned with interest, for the patentee’s monopoly is limited,
and in a few years his invention becomes publie property,
whereas the landowner's monopoly is perpetual.

There remains the question whether the patent System can
be modified 5o as to mitigate the alleged ovils of its workings
without impairing In any serious degree its efMiciency s a
stimulant to invention. We are inclined to think it may;
but the ease is not as clear that sudden or reckless changes
are advisable. This question, however, is too important to
be discussed at the tail of a long article. We reserve it,
therefore, for subsequent consideration,
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trongh; and to this extremity the torpedo, Fig. 7, n metal { where the torpodoss are pushed ont or from the wheel house.
L

sholl containing n hundred 1bs, or 5o of powder, s fastoned.

An electric fuse, also shown in Fig. 7, is adjusted, so that its

koys in the wheel house; and in Fig. 2 the eloctric ma-
A
ohine is indicated. By pressing one of the keys in Fig. 1,

and tho electrie apparatus is at once established.  The gun
in the bow, Fig 8, I8 mounted on an ordinary naval car-
ringe, and in manmuvrod by its tackles boing carried to a
steam capstan, which In also used for hoisting anchor. Shot
and eartridges nre whipped up from below by o tackle at-
tached to o earringe which travels on the horizontal bar ncross
from rail to rall, so that the charge can bo cosdly swung di-
vootly in view of the muzsale. The gun, when run out, points
(llrot:llj' nhond, ax the large engraving indicatos,

The engines of the Alurm, o dingram of which we givein
Fig. 8, are of the compound variety, with four cylinders,
lhé condenser, A, being placed between them. There are
two high pressure cylinders, B, diameter 20 inches, stroke 30
inches, and two low pressure cylinders, C, 88 by 30 inches.
The low pressure cylinders are jacketed. Short connecting
rods from the crossheads are attached to two bell crank le-
vers, B, which have a throw of 27 inches. The crank con-
necting rods, F, are attached to the other ends of these bell
crank lovers, and to o common pin in the driving crank, G,
which latter crank has a throw of 15 inches. The valves
(not shown in the engraving) are on top of the cylinders, and
are operated by ecoentrics working on an intermediate shaft,
which is actuated by levers from the crossheads. No links
are fitted to the valve gear of these engines, for the reason,
already stated, that the engine need never be reversed. The
propeller shaft, H, is, of course, vertical.

The air and circulating pumps for the condenser are inde-
pendent. There are four cylindrical tubular boilers, with an
aggregate heating surface of 4,600 square feet.

platinum wire will become white bot, and so fire the torpedo | The question of how the Alarm herself would fare against

when the current passes. To the cradle in which the torpe- ; 1
do spar lies are attached heavy tackles hooked to the beams | ly of little moment. As we have shown, it would require

overhead, =0 that the spar can be tilted to
different angles in order that its extremity,
when pushed out, may be at a greater or
less depth under water, The valve through
which the spar passes through the side of
the vessel is so constructed that no water
can enter during the protruding of the
spar. The latter operation is effected by
n tackle brought to a steam winch pro-
vided for the purpose. The side spars are
18 feet and the bow spar 82 feet in length.
On receiving the signal above noted, the
men below affix the torpedo and run
out the spar. If the vessel to be attacked
has torpedo guards out (heavy nettings of
rope sunk down to keep torpedoes at a
safe distance from the Dbottom), an in-
genious mechanical contrivance on the
torpedo signals that fact, and the person
stationed at the exploding wire does not
press the key. The Alarm then tries to

break or push through the obstruction, and her success is
announced by the same signalling arrangement. Then the
impact of the torpedo with the vessel’s hull is announced,

Fig. 8.
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and then the eaptain, in the wheel house, touches thw key,
and the explosion follows,

the heavy guns of a modern ironclad at close quarters isreal-

ADMIRAL PORTER'S TORPEDO SPAR.

several hard hits delivered in a number of different places
to cause her to sink, All her vulnerable parts are entirely
submerged, and any injury to her engines, ete., must come
through her steel-plated deck, at which no projectile can be
fired other than atusharp and consequently disadvantageous
angle. Probably a second torpedo from the Alarm would
not be necessary to insure the destruction of any war vessel
now afloat. At the distance under water at which she ex-
plodes her mines, no plating is ever affixed to vessels; and
the crushing-in of their timbers must inevitably follow the
explosion. If the torpedo boat should become fastened in
her enemy and go down with her, or succumb to a near fire,
the loss would not be on our side. Lives are to be lost in
war in any event; and if, by the sacrifice of a torpedo ves-
sel costing a couple of hundred thousand dollars, we ever
sink a great ironclad worth a million, the life mission of the
former craft may well be deemed as fulfilled. .

The Alarm was built according to designs prepared by
Admiral David D. Porter, She is an admirable sea boat,
rising lightly and buoyantly to the largest waves. Her ven-
tilating arrangements are excellent, and the quarters of both
officers and men remarkably large and commodious. Her
present commander is Lieutenant Frederick H. Paine, U.S.N.,

to whom we are indebted for the greater part of the facts
here presented,

Eritish Patent Documonts,

The clumsiness of the British Patent Office is exemplified
In the form of its patent documents and the ponderosity of
its prinied copiecs.  Although other nations discarded years
ngo the feudal method of sheepsking and dangling seals, the
Britishers still adhere to it. A British patent document con-
sists of an animal skin, 2} feet long and 2 feot wide, filled
with a long rigmarole reciting the titles of Her Majesty, and
what she hath done by these presents. Secattered here and
there on the margin of the skin are certain sorawls, supposed
to be tho official signaturcs of my lord this or his highness
that, onch of whom recelves from twenty to fifty thousand
dollars u your for suchlike exhnustive labor, The skin is
furthor suthenticated by the royal seal, consliting of a lnrge
disk of wax, hearing an embossed offigy of Her Majoesty,
seated on horscback, carrying a club or scopter.  This bees-
wax scal is six Inches in diameter, one Inch thick, sot ina

[MArcH 17, 1877,

e | shed to the skin by cords, The w
The firing may bo dono either below docks at the place round tin box, and atiache ) eight

of the document, with seal and appurtenances, s two

In both places, eloctric maohines are located which may be | four ounces avoirdupois, The object of this formidably
wot in action by the ship's engines, Fig, 4 represcnts the firing | affair s 40 let the common people know that the governmeny

has granted a patent to Smith for o birdoage or u flat frap,
In addition to the patent, the government also prints the

connection betwoon the torpedo with which it communicates | drawings and specifications of ench patent; and these g

also unnecessarily spread out, covering a Inrge aron ufpgw.
80 bulky is the large majority of these copies that the gov-
ernment has been compelled to curtail; o smaller and more
compuet style of printing has Intely been ndopted.  An order
has also recently been given to destroy nearly all the copioy
of printed specifications of expired patents: 250 tons of thew
viluable documents have already been carted nway, and the
proceas of destruction still continnes, T'ho only renson glvan
for this Is that it ix dieult to dnd storage room, and it s,
therefore, been dotermined to reduce the stock of coples 1o
five apicce.  The amount which these have cost to priot jy
over £3,500,000, more than thatsum having been spent |n
this way since 1852, when the Patent Law Reform At
| authorized the printing of specifications. Large numbers
| have, of course, been given away from time to time, and stil)
greater numbers have been sold; but the stock which still
remains is o very large one, and by far the greater part of it
is in constant demand. This wholesale destruction of publie
property is causing bitter complaints among the patent
agents and consulting engineers who have been informed of
it, as it will give much additional trouble to those employed
in patent cases. The usual practice has been to purchase
copies of the specification required for such purposes, and
the agents were then able to work in their own offices. It
will now be necessary for them to do much of their work at
the Patent Office Library. Itis also stated that the library
of the Patent Office is to be “ weeded " in order to give more
space.

bl il

ROBAUGH'S LITTLE GIANT PUMP.

We illustrate herewith a new hand pump adapted for
almost any purpose where such a machine is required. It
combines the action of a lifting and a force
pump, supplying a continuous stream of
water, and working, we are informed, casi-
ly and regularly.

The various parts are represented sepa-
rately in the engraving. A is the outer or
main cylinder, the upper portion of which
is enlarged. Extending down nearly to
the bottom of said enlarged part is an in-
terior tube, B, in which works a piston, C.
Attached to an extension of the rod of pis-
ton, C, is a second piston, D, which moves
in the smaller portion of tube, A, both
pistons operatingsimultaneously. In pis-
ton, D, is an upward opening valve; and
in the portion, E, by which the body of
the pump is connected to its supply tube,
is an ordinary conical valve. F is the dis-
charge pipe.

The water is raised by the upstroke of
the lower piston, through the bottom
valve, into the lower part of the main tube. Thence it
passes on the down stroke, through the valve in said lower
piston, into the upper part of the main tube until the same
is nearly filled, Each up and down stroke forces, then, by
the joint action of the pistons, the water through the dis-
charge pipe in a steady stream

The pump has metallic valves; and its action being only a
direct vertical movement, uniform wear is produced. Ac-
cess to the interior iseasily had, for repacking or repairs, by

simply removing the bolts from the top of m-pmp,ﬂﬂ? iR
lifting out the inside tube with piston, wi disturbing

cithersuction or discharge pipe. Tt is well adapt
mill purposes, on account of equal pressure of the
the up and the down stroke. It cannot freezo up,
be operited in either decp or shullow wells. e ...
Patented April 21, 1874 For further partioulars, Messs

addressed.

Cook & McCue, general Iﬂhdmm




the trunks of the shii and other trees and forcing the growth
of the mushroom on them. The shil tree grows abundantly
in warm places having a southeasterly aspect; it attains toa
height of about eighteen or nineteen feet, It has a long
narrow leaf, thin and stiff, the front surface of a deep green

cies, is to be found all over the country; it grows to about
eighteen or nineteen feet, has very thick branches and dense
folinge; the leaf is slightly oval and slightly wrinkled. The
fruit (acorn), after being pounded and steeped in water, is
made into dumplings and eaten in this form. The wood is
much used for boat-making and also for carts. Mushrooms
are obtained from any of the above in the following manner:
About the beginning of autumn the trunk, about five or six
inches in dinmeter, of any one of these trees, is selected and
cut up into lengths of four or five feet; each piece is then
split down lengthwise into four, and on the outer bark slight
incisions are either made at once with a hatchet or the cut
logs are left till the following spring, and then deep wounds
seven or cight inches long are incised on them. Assuming
the first course to have been pursued, the logs, after having
received several slight incisions, are placed in a wood or
grove where they can get the full benefit of the air and
heat. In about three years they will be tolerably rotten in
parts, After the more rotten parts are removed, they are
placed ngainst a rack in n slanting position, and about the
middle of the ensuing spring the mushrooms will come forth
in abundance., They are then gathered. The logs are, how-
ever, still kept, and are submitted to the following process:
Every morning they are put in water, where they remain till
afternoon, when they are taken out, laid lengthwise on the
ground, and beaten with a mallet, They are then ranged on
end in the same slanting position as before, and in two or
three days mushrooms will again make their appearance
in plenty.

In Yenshin the custom is to beat the logs so heavily that
the wood swells, and this induces mushrooms of a more than
ordinarily large growth, If the logs are beaten gently, a
greater number of small-sized mushrooms grow up in suc-
cession. In places where there is a searcity of water, rain
water should be kept for stoeping the logs in. There is yet
uanother plan.  The cut logs are at onee buried in the earth,
und in & year's time are dug out and beaten in the manner as
sbove deseribed.  The mushrooms thus grown are stored in
o barn on shelves ranged along three sides, with braziers
lighted under. Afterwards they are placed in small boxes,
the bottoms of which are lined either with straw or bamboo
mats, These boxes are then ranged on the shelves and all
approsches carcfully closed.  An even degree of warmth is
thus diffused. The boxes ranged on the upper or lower
tiers are constantly changed, so that the contents of each are
thoroughly dried. Another mode of drying is to string the
mushrooms on thin strips of bamboos, which are piled to-
gether near the brazier; the heat is well kept in by inverting
a closely woven basket over them. Dried mushrooms are
much esteemed in China, and they are also largely consumed
by Japunese either ns o dish by themselves or as s condiment
with other dishes. Dried mushrooms rotain their flavor for
a great length of time, and thus bear transport to any dis-
tance very well.

.

A New Use for Glycerin.

Physicians and dentists who use small mirrors to explore
the throat and teeth, ustronomers employing large mirrors
out of doors, all who have occasion to use spy glasses in
foggy weather, and especially those pearsighted persons
who cannot shave themselves without bringing their noses
almost in contact with the looking glass, are doubtless aware
that the luster of mirrors becomes soon dimmed by the
breath, by dew, and generally by water in s vaporous state.
The way to prevent this troublesome fog is simply to wipe
the surface of the mirror beforo using with a rag moistened
with glycerin. By this substance, watery vapor is com-
pletely taken up.

Seientific Amevicaw,
L 1.
Wo extract this week from Knight's ‘“ Mechanical Dic-
tionary "* an intoresting series of illustrations representing

various forms of spikes and the mode of manufacturing the
same,

BPIKES
are nails above the tenponny size. Twelvepenny spikes are
8} inches long, and weigh 45 to the Ib.; the succeeding sizes
are sixteenponny, twentypenny, und thirtypenny, and then
follow the railroad spikes, of large size and various patterns.

Fig. 1.

A " g g' g:m

In producing new forms of spikes, inventors have chiefly
adapted them to the securing of railway rails; and the com-
monest expedient for increasing the holding power is to ser-
rate the edgo of the spike, or to construct it sothat its points
will spread apart on its being driven home. In Fig. 1 we
illustrate several forms of spikes.

a shows a rail composed of an upper rail and a grooved
bedding-piece, secured by spikes of the ordinary kind. 5 is
curved, to cause it to bear more strongly against the rail, and
the head has a shoulder at the back, which comes in contact
with the wood before the hooked forepart touches the flange
of the rail, in order to lessen and equalize the strain on the
head, and prevent its being broken off in driving. Ine, the
sides ary corrugated, so that the wood may swell into the in-
dentations, but not hold the spike too tightly to prevent its
being drawn. Ind a part of the shank has a winding surface,
50 as 10 cause the spike to twist, engaging the serrations in
the wood. In e, the spike has winged point and spiral barbs
upon twoof its edges. In f, the shank has o serrated wing on
each gide. g isa screw spike, having the under side of its
Bead so beveled as to bear firmly on the flange of the rail
% i % I m are split spikes, having prongs which diverge when
driven into the wood. n e p are spikes having serrations on
oneside, and held firmly by keys; in the latter a projection on
the spike enters a notch in the key to keep the key in place
after being driven.

For the manufacture, the

SPIKE MACHINERY
represented in Figs. 2, 3, and 4 is used. In Fig. 2, the rod is
fed between the rolls, / H, the upper one of which rotates
in adjustable and the lower in fixed bearings, and is presented
to the action of a pair of cutters carried upon two vertical
posts, @ «/, which, by means of a cam, d, and connections,

of the spike and cut it off. A cam, ¢, turning in a yoke, B,

Fig. 2.

L2 g
|

?

1

imparts a traversing motion to the carringe, B B, and a cam,

are opened to receive the rod, and closed to form the point |

163

in brought in contact with the end of the blank, which pro-
Jects beyond the dies, at the same time turning on its pivot,
50 that its pressure In first applied to one side of the head,
and is gradually brought to bear squarely upon it at the com-
pletion of its stroke.

In Fig. 8, a gage, K, 5 adjusted to determine the length

N
I

@)

of the spike or bolt, which is first grasped between two mov-
ing dies, € D, that shape the body. A vertically moving die,
‘U, operated by the lever, W, forms the point, and a second
vertically moving die, 7, operated by the lever, b, the head.
The levers, W 2, have pivoted arms, which are turned down,
50 as to be acted on by cams when spikes are to be made, but
are lifted out of contact with the cams in making plain
bolts.

A cutter, 0, advanced by a cam and retracted by a cord
and weight, or a spring, severs the blanks.

In Fig. 4, the bed, D, is traversed by gearing from the

Fig. 4

roller, B, which also has gear connection with the cam roller,
C. The bed is grooved to form the lower half of the spike,
the upper half being formed by the cam roller, which has »
transverse notch that shapes the head as the rod enters be-
tween it and the table, and the point is tapered as the spike
emerges from between them.  Small supporting rolls beneath
steady the table and prevent it from tilting.
——— .t O, — -
Slide Valve Friction.

‘We published in our SurrremesT, No. 62, a communi
cation on the subject of friction of plain slide valves, by Mr.
John W. Hill, MLE., taken from the columns of the Eugs
neering and Mining Journal, 'The writer quotes from an ar-
ticle in the SomxTvio AMERICAN of September 20, 18786,
wherein was contained a brief caloulation as to the loss due
to friction of an unrelieved valve, wherein it was stated that,
under circumstances in nowise phenomenal, a total waste of
58 per cent. of the “ power™ of the engine would obtain,
This error is so obvious that it scarcely needs the care which
the above writer has taken to refute it; and we can only re-
gret that our attention was not directed to the subject at an
carlier date, in order that we might have more promptly
made this correction.  The loss referred to is clearly a very
much less percentage of the power,

In any journal such as the Sorexriro AMeEnioas, where
n large stafll of contributors, selected on account of their
superior attainments In the various branches of Science and
Mechanics, is constantly employed, the editor is naturally
apt to rely in some measure on the special knowledge of the
writers; and for this reason their contributions are, as a rule,
not subjected to close analysis, us experience proves the same
rarely to roveal a material error. My, Joshusn Rose, who 1s
now In fault, is so able an expert in mechanical matters, and
one ususlly so correct in bis opinions, that the above inad-

F, rocks the lever, o, which carries a die, ¥, botweon which
and the stationary die, b, the body of the spike s formed.
The die, ¥, is, by means of inclined parallel guides, {17,
partially rotated, so as to close gradually on the body of the
spike. While the spike is clamped between the dies, the
header, @, having a slot, ¢, into which passes a pin, ¥, con-
| necting it loosely with the bed, advances with the bed, and

-—’-!’nNhlnd in nmhﬁv by Messre. Hond & Houghtoo, New York ;ll,y.‘-

| vertence on his part will scarcely vitiate an otherwise excel-

!’lenl article.

. A Coxonere WarL,—The United States Government has
built a concrete wall at Minneapolis, Mion., for the protee-

| tion of St. Anthony’s Falls.  The wall, which cost $500,000
is 1,875 feet long, 40 feet high, 7 feet wide at the base, and 4

llm at the top,
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style, one that will not bo thought, like the present nonde-
sc'ript structure, to bo a shot tower or glasshouse, and one
that will be an honor 1o him whose virtues it is intended to
| commemorate. OCCASIONAL.

Communications.

Our Washington Correspondence.
Tb the Bditor of the Seientific American : x ——r—
Since my last & bill has been introduced by Mr. Wadleigh ! Tho Iron Plow.
into the Senste **to cure defects in cortain letters patent for | 7v the Bditor of the Seientific American:
inventions and designs,” which s as follows: | 1 notice in the **Scientific American Handbook,” an ac-
Be it enacted by the Senate and_House of Representatices 'i, count, with portraits, of some distinguished inventors:

the Uniled Statea of Americn in Congrems o Iy among others Jethro Wood, whom you style the inventor of

instrumen rportin letters patent of the Uni- :
ted Smesu or invcnﬁo:ag a‘:d d phcrvlofom jssued |the modern cast iron plow, patented 1814; and you add:
under the seal of the

Patent Office, and signed by the Secrc—_--h‘.\.hm.l_\- to this time, the plow was a stick of wood,
tary of the Interior, and countersigned by an Assistant Com- | plated with iron.”

%w::xammwg :l':\.’é‘o'l:;{cﬁgﬂgg ‘Soll)nnl‘:i:::ox‘n’:p This is o mistake. Joseph Smith established a plow fac-
o » L]

o same forco and effect a8 tory and made and sold plows at Smithtown, on the Dela-
:fn:lg; “Adc?h‘l; b&;:ig'mro&mp““““ had been Commis- m?m river, in Bucks county, Pa., in 1805. 1 have before
sioner of Patents, and had countersigned as such. me an sccount of the number made each year to 1814: In
This bill issupposed to have reference o patents signed 1505, 20 plows; In 1806, 50; in 1807, 70; in 1808, 88; in 1809,
by Assistant Commissioner Doolittle during the time when gy, jn 1810, 88; in 1811, 141; in 1812, 196; in 1813, 285; in
there was no Commissioner, before General Spear was con- 1814, 239,
firmed. These plows were made with cast iron moulds and land
Another Senate bill, which was introduced by Mr. Dawes, gjes and some had cast shares. They were made under
will, if it becomes a law, extend the wood pulp machine 4 patent granted to Robert Smith, or to Robert Smith and
patent of Henry Voelter, now about to expire, for seven joceph Smith. The old deed is still in existence, but I have
years longer, thus making its duration twenty-eight years. 04 geen it for a long while.
Senator Boutwell bas presented a petition from E. N. when Jethro Wood was advised by my grandfather,
Horsford, for an extension of his patent on making baking joseph Smith, of what he had sccomplished, Mr. Wood de-

powder. clared him to be a pirate. J. Hestox SyiTH.
Senator Logan presented resolutions of the Illinois legisla-  pambertyille, N. J.
ture instructing the senators and representatives from their = L

State to use their utmost cﬂor.u to secure such smendments The Balestrierl (1) Reflector.
Bl . T e o i b o T 0 Pr o e Bl Amarion
n to use any en 2 4 3 g %

l’ﬁ:xoch T aad ;vilt): such security as the Circuit Court of the Itis bl}l fair that this, like every ot‘her question, should be
United States for the District, in which such use is to be made, decided in accordance with the facts in She case. In.18:’57, 1
shall direct, such person to pay to the owners of such inven-  made that reflector, as complete as an inveation as it is to-
tions a proper license fee for the use of the same: which bond | day. The form, number .Of rings, etc., were precisely as
shall be filed in the office of the clerk of said court, and that | they appear in your engraving. This T am prepared to prove
in all cases the measure of the license shall be such sum as | PY & number of living witnesses. :
will give the inventor reasonable compensation for his time, | In a communication to you, written, I think, in January,
labor, ingenuity, and expense, not inany case to exceed the | 1870, and published by you in Febn{nry, 1870, I stated that,
fee fixed for such use in contracts made by the inventor or 12 or 15 years previously, I made this apparatus, and that it
owner, and such license fee to be the measure of damages in Proved a powerful reflector. Davio Smrve.
all sctions and proceedings for the infringement of patents, Allentown, Pa.
and no other recovery for damages or profits to be allowed. |
The resolutions were read and referred to the committee on The Commercial Value of Scientific Knowledge.
patents. ‘This is substantially the style of legislation that At the annual meeting of the Birmingham and Midland
the Grangers tried to push through Congress some two or | Institute, England, the chairman, Mr. J. Thackray Bunce,
three yearssince, when a bill was introduced, by Mr. Sayler in the course of his nddress spoke at some length on what we
I believe, with provisions very similar to the above, may term the commercinl value of scientific knowledge, or

In the House, Mr, Vance, on the part of the committee on ' on the value of that kind of information to those engaged in
patents, reported adversely on the application of Mr. Horace ' manufactures and in industrinl pursuits of all kinds.
Woodman for an extension of his patent on stripping cotton ‘ “By a study of Science we do not mean study in its high-
cards; and the same gentleman reported favorably on the est and best sense, a search after knowledge for its own sake,
application of E, A. Leland for an extension of his patent on but that amount of study which is undertaken for the advan-
paint cans, tage it gives in competition with other manufacturers or pro-

In sccordance with the request of the Smithsonian Insti- fessionals, and with other nations. As a nstion we must be
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to some extent, incurred, In the process of coloring gold
articles o minute portion of the valuable metal is washod of.
but owing to a want of acquaintance with the chemics) DN:
cesses Involved, only n percentage of the gold is recovered
| from the washing waters, Thus, in recovering silver from
the liquor, the usual process is to throw it down as chloride
by means of common salt, but the workmen and the 5
| ers, being unaware of the fact that an excess of salt redjy
solves a portion of the silver, have for years been

awny o considerable quantity of silver. On the au of
Mr. Woodward, the Professor of Chemistry to the

it is stated that one firm has effected a very material sa
-in this process entirely by the knowledge gained by one of
its members while attending the clusses of the Institute,
Here we have a definite instance of the commercial value of
a knowledge of Science; but, if the proposition were not gh.
viously true and required to be demonstrated by evidencs,
many instances might be gathered togetber.”

We have thus drawn attention to a subject, says the
English Mechanic, which, in the course of the present year,
will be much talked of in the principal seats of
throughout the country. In speaking of the value of
Science from a merely commercial point of view, we have
endeavorad to convince the masses of its importance to them
as o matter of business, but we know that many of those
who commence the study of Science for the less noble pur-
pose will be induced to pursue knowledge for its own sake,
while none can be utterly insensible to its refining and
elevating influences.

| SESSEEE L LS S
Do Snakes Catch Fish ?

A. W. Chase, of the United States Coast Survey, describes,
| in a note to the editor of the Popular Science Monthly, a con-
| test which he and a brother officer witnessed in 1867 on the
Purissima, a small trout stream about twenty-four miles
south of San Francisco:

“We had been fishing on the stream, and came to a high
bank which overlooked a transparent pool of water about
ten feet in diameter and four feet in depth. This pool was
fringed with willows, and bad on one side a small gravel
bank. The trout at first sight was lying in mid-water, head-
ing up stream. It was, as afterward ascertained, fully nine
(inches in length—a very desirable prize for an angler.
! While studying how to cast our flies to secure him, a novel
| fisherman appeared, and so quick were his actions that we
'suspended our own to witness them. This new enemy of
'the trout was a large water-snake of the common variety,
‘ striped black and yellow, He swam up the pool on the sur-

face until over the trout, when he made a dive, and bya
dexterous movement seized the trout in such a fashion that
' the jaws of the snake closed its mouth. The fight then com-
menced. The trout had the use of its tail and fins, and
could drag the snake from the surface; when near the bot-
tom, however, the snake made use of its tail by winding it
around every stone or root that it could reach. After secur.
ing this tail hold it could drag the trout toward the bank,
but, on letting go, the trout would have a new advantage.

tute, mentioned in my last, a bill has passed both houses of workers, producers; we cannot afford to wander about the  This battle was continued for full twenty minutes, when the
Congress appropriating §230,000 for the erection of a fire- by-ways of learning for the mere pleasure of gaining know- snake managed to get its tail out of the water and clasped

proof building, 300 feet square, on a plan designed by~ ledge; we must, or the great majority of us must, tread the
General Meigs, for a national muscum, to be built on the broad roads already graded and laid out by previous work-
Smithsonian grounds, for the exhibition of the various con- ers, picking up all the information we can, and storing it in
tributions to the Smithsonian Institute of the foreign com- orderly fashion in our mental wallets for use by and by.
missioners at the Centennial. If General Meigs succeeds in | Others amongst us—a gradually increasing number—will
putting up a fireproof building in this city of that size for strike out paths for themselves across untrodden fields, and
the price stated, it will be the cheapest building ever erected, seck for new treasures with more or less of success. We
that Uncle Sam had to pay for.
; The Agricultural Department has also had various dona- ‘ fitted for the work; but we can all learn something of what
tion from different commissioners, and $2,000 have been al- | is known already, and so prepare ourselves to take advan-

‘around the root of one of the willows mentioned as over-
gradually put coil after coil around the root, with each one
coiled it unloosened its first hold and stretched the end of its
tail out in every direction, and finding another root, made
fast, and now, using both, dragged the trout out on the

cannot all make researches and experiments, nor are we all | gravel bank. It now had it under control, and uncoiling,

the snake dragged the fish fully ten feot up on the bank, and
I suppose would have gorged him. We killed the snakeand

lowed.it for erectinga gallery in its museum for their proper tage of and utilize the discoveries of scientific investigators.
display. Thirty thousand dollars have been appropriated  Every artisan in the kingdom can, if he will, make himself
to the same department for secds, to be distributed in that acquainted with the principles on which the practices with |
portion of our country that has been ravaged by grass- | which he is familiar are based, and there is no manufacture
hoppers. and no industry In the country which would not be benefited
A short time since, the President sent a memorial from some by such knowledge on the part of its workers. In a fow years |
of your prominent citizens, nsking for a site to be given on | now n considerable portion of our workers will be men who |
one of the islands in New York harbor for the erection of the {are more or less well grounded in theory; they are receiving |
Bartholdi statue of Liberty, and to-dsy Mr, Hewitt reported | & techinical education, and when they enter the ranks of the
from the committee on foreign affairs a resolution authoriz- | ndustrial wrmy they must, in the natursl order of things,

ing the President to sccept the statue when presented, and | occupy prominent 1 B :
pri i p 3 I py prominent places. Even now Whitworth scholars,

replaced the trout in the water, as we thought that he de-
served liberty. He was apparently unhurt, and in a few
moments darted off.  That the water-snake of our California
brooks will prey upon the young of trout, and also smaller
and less active fishes, I have noticed, but never have seen an
attack on a fish so large or one more hotly contested.”
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Dricd Potatoes, T
A German journal thus describes the manufacture of
“ dried potatoes,” as conducted at Carsten’s works in Lubeck:

at present o comparatively small nuniber, make their way & machine. D& and this into a
Mr. E. M. Marble, of Michigan, has been nominated by the 1 readily to the front, and -:n competition with mere rule-of-  boiler, :::m'ru::'mmm Mmmw‘ ?::.‘n quite, boiled.
' “":: ::"::: pu:m;::f oxaminer-in-chiof, who, it is re- thumb men gain an easy victory. This patent fact will The disks are noxt put on wire frames in a dry oven, where
d"o':’d' p of Mr. Woodward on the Board !;h()ﬂl_\' make an impression on the artisan world, and in o they are dried quite bard. It is important to preserve
ppeals. ew years wo shall seo that technieal education will be re- color of the potatoes, and to prevent their turning gray,
Y.R;;A‘::g:; Tid;m"h' l"’"““'“‘“"‘ of the Navy | garded as a necessary part of the training of our mechanics they would bp;.t.lw above process alone.  The
=7 2 g e "H 4y, This makes the sixth  and other workers. (alicing, is treated with cold water, to which has b
5 s =g 0 i od within a little more than a| It will be readily understood how important is the pos- one per cent of sulphuric acid, or one to tw
S ”": mldm;l of great experience, having  session of both thearetical and practical knowledge by the muriatic acid.  Then it is washed in pure
hmh i g g '- le'n In 1812, and thus served | worker, for, while the sclentific man Is capable of pointing drying proceeds. The preparation m
R el of over sixty-five years, |out improvemonts In processes, he is %o placed in the ma- none of it starch, is of & slightly o A
oy w-m";”; m‘o':::- m:p:’t:rm:i;tml 0200000 to com- | Jority of cases that he is unacquainted with the methods of - transparent like gum. Bolled with water
5 il o g "n r;n’- city; but before ex- | working; on the other hand, the practical man, looking is safd to resume the naturml color and
i as |: r-rm' oedd o ascertain whethor | upon his processes na trado secrets, and being unacquainted potatoes, and is n.t distinguishable in taste
o i o ’.mmk 1o bear the immense weight | with thelr defeots, never sooks the aid which & knowledge bolled vegotable.
fo the style mm.-l l: upon it if the monument was erected | of Solence places at his disposal.”  Many Instances of n per. . -
heen expended '-'m'[' rl"‘ In the design, and about $2,500 have | sistence in wrong methods or In wasteful processes might be Adultorating m,
The . lan. l::.:ll; r'!r., Lo tost this Important matter,  collected, but one alluded to by Mr. Bunce will mﬂlcloally: Tho use of the salts of 1 l‘ M‘ 1al
unpehlwon g ™ .;nm developed the fact that the  indieats the commerclal value of n knowledge of Sclence, by welght is on the incroase, m :
Ha and 35 % arators '.'"" n It present site is impraction- | ** Birmingham, as {s woll knawn, reckons amongst its most  found with these salts in the material,
mc;“ e vw e k::‘.:‘ﬁl that the part of the mony Important Industries the manufacture of Jewalry, and in the | loft ax much as 60 per m«“ i
g o c"; e '"l““mm):’:’u::l l:r:\:'-«;:,l :.:l"::;»l:r.rn::;nrr ::ln‘:-r‘:m; 01'4':n:min|: ur:ll rofining gold and silver consider- |$'B or 8§ per cent,  The ady
’ ' 0 ) fate of the valuable moetals was, and probably s still | thelr clasticity,




ve,

e

‘space from examples requiring so much
o to deal more particularly with the
and operations connected with it
groat assistance to n pattern maker, It
on its upper surface, which is best
00 ‘with a cont of yarnish to

Scientific Amevican,

165

= B ——————— B

This joint, besides being glued, may be fastened with serews,
or, if very thin, riveted with short pieces of lead wire.

A very superior method of jointing is the dovetail, shown |

in Fig. 184, which Is serviceablo for connecting the ends and

sides of a box, or any article in that form. The strength of |

the corner formed in this way is only limited by that of the

ppings of glue from adhering to it, so that
in appearance. The vise, when serowed

stooping,
made by placing two wedges together,
as shown at A and B, Fig.
158, A pinis fixed tightly
in the wedge, A, which
slides in a groove in B for '
a short distance; this pre-
vents the wedges from fall-
ing apart when loosened.
A light tap on B loosens,
and one on A tightens,
the stop. The ordinary
contrivances used at the
bench, in addition to the
workmun's tools, are the shooting board (already described),
the mitre box, and the bench hook. Themitre box is n con-
trivance to cnable a workman to saw mouldings, pipe pat-
terns, ete., 1o an angle of 45° ; it is simply a trough with saw
cuts made st the required angle. The stuff to be cut is laid

in the trough and pressed to one of its sides, the saw being
gaided by the saw cut. The bench hook is a piece of wood
sawn to the shape shown in Fig. 159, and is used as a butt;
for timber, in cross-cutting work, should not be sawn directly
on the bench.

Figs. 160, 161, and 162 are illustrations of different methods
of jointing pieces of wood together 8o as to form a square or
any angle. Fig. 160 represents
a tenon and mortise joint, made
as follows: The two pieces, A
and B, having been planed or
otherwise made to size as re-
quired, are marked for the posi-
tion and length of the mortise in
one caso, and for the length of the
tenon in the other; both pieces
are now gauged with a mortise
gauge, both being marked alike;
and then from the face side we
mark a tenon or mortise of the |
size required, which is generally o third of the thickness of |
the stufl.  Where the mortise approaches the end of the |

‘picee, a provision has to be made to Insure strength by add-

ing the extension denoted in Fig. 160 by the dotted lines.
This practice, however, though often adopted in carpentry,
is rarely admissable in pattern work; and in its stead, the
tenon or the plece, B, is diminished In width, as shown in
Fig. 168, the mortise being made to correspond.  In order
to avold breakage during the cutting of the mortise, the
piece, A, Fig. 100, is got out an inch or two longer, which
excess 18 sawn off after the glue is dry; an excess of a § to
§ an inch should also be allowed on the tenon, as it is neces-
sury to chamfer off the corners of the tenon so that in driving
it may not damnge the mortise, To prevent the tenon from,
in time, working out, the mortise s slightly tapered; that
is, made wider on the side remote from the plece carrying
the tenon. Then the tenon is provided with two saw cuts,
one on each side, near the edge; and after being driven home,

wedges are driven into these cuts, thus locking the joint. A
Jolat more commonly in use among pattern makers is the
half Iap shown in Fig. 161, which has been already deseribed.
When this joint ocours away from the end of the pleces, the
mortise need not, and should not, extend through the piece.

763,
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material itself; therefore it should be preferred when availa-

|blo In making standard putterns, or for work too thin to ad-

mit nails or screws; the corner formed by this joint is not
limited to 90° or a square, so called, but may form any angle.
Nor is it imperative that the sides orends of the box or other
article be parallel.  They may incline towards one another
like o pyramid; o mill hopper iy a familinr example of this
If it berequired to dovetall o box together, get out four
pleces for the sides and ends, to be of the full length and
width of the box outside, respectively. They are to be
planed all over, not omitting the ends. The gauge, that is
already set to the thickness of the stuff, must now he run
nlong the ends, marking a line on both sides of each piece,
Then mark and cut out the pins as on the piece, A; the
dovetail openings, in B, are traced from the pins in A. The
pieces, having been tried and found to go together, are finally
brought into contact and held in their places with glue.

Fig. 162 is a mitre joint, the only one serviceable to mould-
ings, pipes, and other curved pieces. Itisnot a strong form
of joint, and is only used where the preceding kinds are in-
applicable. It is made with glue, the pieces having been
previously sized; and as an additional precaution, if the work
will admit, nails, brads, or screws are inserted at right
angles to one another.

As an exnmple, to make the pattern for a pillow block, as
shown in Fig. 165. This pattern will be more easily moulded
with the base up; that is to say, it will lie In the sand in the
reverse position to what it is drawn in Fig. 165. Prints will
be required for the bolt holes, square prints for the recesses
in the block intended to be cored out to receive the heads of
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the cap bolts, and round prints on the tops of the cheeks and ‘

oval prints on the base. We first plane a piece for the base,
B B, to the correct size, allowing J; inch to the foot for the
contraction of the casting in cooling. We next draw conter
lines upon it on both sides, Tt must now be observed that a
hollow or filleted comer appears where the cheeks of the
block meet the base; and, further, that the recess in the block
to receive the brasses is drawn to a depth coinciding with
the height of the hollow or fillet. It will be advisable,
therefore, to propare a pieoe of the length from C to C, and
to shape the ends to the outline of the cheeks, and, forming
in this piece all the fillet, the cheeks may next be prepared
of n thickness from the line, A toD. These must be strongly
fastened, and are best mortised clear through the base, and
glued fast. Two semicircular pieces must be turned for the
portions outside the lines, A A, and three-cornered pleces
must be fitted in the square recess to make It octagonal as
required. Nothing now remains but to attach the core
prints and make o suitable core box. A half box will suffico
for the cap bolt holes, and o whole one for the holes In the
base, a8 the cores for these Iatter will stand on end. To
make the cap, we take a plece of timber large enough to make
that portion of the cap that s above the line, C C; and we
line or mark out the form of the cap on both sides (using a
center lne to mako the marking on the two sides correspond),
and pare away the surplus wood down to the lines. The
pleces below the line, C C, are to be afterwards glued and
nafled on, Tt Is advisable to cut out a recess in the top of
the cap, as shown in Fig. 160 at A B, to afford convenience
to the machinist in using the wrench upon the nuts.  Fig.
167 Is a sectional view of a pattern for the brasses; and this
pattern requires groat care in its making, for the following

' reasons; Brusses of this kind, and of a size not larger than is
| required for a journal about ten Inches in diameter, can be
fitted in much quicker Yy chipping and filing than by any
| other method; and in any event, a great deal of labor and
metal can be saved by constructing the pattern of the neces-
sary shape. Since, however, to give the required shape
without the reasons therefor would not convinece the reader
of the correctness of the method, Twill fully explain the two.
It has been stated in former remarks that brass castings are
smaller than the patterns from which they are cast by an
amount of } inch per foot, which is due to the contraction of
the metal in cooling. Now, in addition to this contraction,
the casting of n brass nlso contracts across the bore,  Sup-
pose, for example, that, in Pig. 1606, A A represents o loco-
motive nxle box, and that B represents the brass for the same,
the two being shown in section, while C represents the cast-
ing for the brass. Beginning, then, with the casting, C, we
have the following considerations: The diameter of the brass
aeross D will be less than it should be, beeause such castings
always close in that direction more than is due to the con-
traction in cooling. Asa consequence of this, the top of the
bevels, as denoted by the dotted line, E, becomes less than it
should be; and when the brass is fitted on the sides and let

{ down in the box ready to fit on the crown and on the bevels,
| the bottom of the brass will bed and the bevels will not, as
| shown in the illustration. Now, supposing the angles to be
at the top ; of an inch from the bevels of the box, then it
will require about § of an inch to be taken off the bottom of
| the brass to let the sides come to a fit, whereas if, when the
| bevels of the brass contact with the bevels of the box, the
bottom of the brass were } inch from the bottom of the box,
¢ inch taken off the bevels would let the bottem come home.
It is then easy to see that the pattern maker should make the
| pattern so as to allow for the shrinkage across D, and at the
same time insure that the bevels of the brass shall contact
with the box before the bottom does. Then by the time that
the machinist has taken sufficient off the bevels of the brass
to fit them to the bevels of the box, the crown will come
home, and the best way to insure this is to make the bevels
of the brass of the same shape as those in the box, and then
take a certain amount off the crown face of the brass (G in
Fig. 160). What this nmount should be depends upon the
angle of the bevels; for bevels of 45° the proportions should
be, for brasses of two and less inches bore, a full A inch; for
i brasses having a bore of from two to four inches, & inch
will answer; while, if the bore is from four to seven inches
diameter, § inch will be a good proportion. If, however,
| the bevel is greator, these proportions muy be increased. This
is an important matter, and should never be overlooked or
neglected, since it reduces the labor of fitting the brasses by
at least one half.

., r—
Roumanian Amber,

According to H. Biziste, of Bucharest, Roumanian amber
differs totally from the German amber found on the shores
of the Baltic Sea. Both are the fossil resins of antediluvian
trees and agree in chemical composition, but differ in color.
German amber is found only of light colors—yellow, white,
and pink—while Roumanian amber Is red, pink, brown, blue,
green, and bluck.  These colors are frequently found mixed
in a single piece, and we also have lumps with silver-colored
veins and gold specks. On account of this variety of colors,
the Roumanian amber is highly esteemed, and the darker and
more beautiful pleces are more costly than yellow amber, o4
pecially as they are more rare.

German amber is found in the sea or in alluvial earth; the
Roumanian amber is only found in mountainous places and
highlands, where it is sought and dug out by the peasants,
The collection of amber languishes, or, more properly speak-
ing, Is nover conducted in n mtional manner. The peasants
being Ignorant, and lead only by instinet, dig here and there,
wherever they guess that amber is to be found.  Formerly,
this amber was found in larger quantities, and also in much
larger picces than at present.  Biziste is of the opinion that
if the search for amber and s collection should be carried on
in a scientific manner, by competent judges, it would prove
remunerative, At the Vienna Exhibition, Bigiste took a
diploma for a beautiful collection of cigar holders, orna.
ments, ole, made of black amber,

S ——eeere—

SaLovnie Ao as A Syror Presenvative.—M. Lagoux,
aftor a series of experiments to determine the minimum per-
centago of salicylie acid to be ndded to fruit syrups to pro-
vent fermentation in hot weather, reports thé proper quantity
of acid to be equal to gy, the weight of the sugar contained

iin the syrup.
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IMPROVED STEAM ENGINE OUT-OFF.

Wo llustrate horewith a new and simple cut-off, which in
positive fn its action, has fow parts, has no xprll.lgs or othor
appliancos requiring constant attention and delicate ndjust
ment, and fs controllod by the governor £ as Lo out off steam,
wo are informed, at from onoe sixteenth to soven tenths of the
stroke. Fig tisa porigontal section through valve chest
and cylinder, and Fig. 2 a view of the cut-off mechanism,
all ot.whlch, it will be noticed, is casily accessible.

The cut-off valve, A, Fig. 1, works on the
back of the main slide valve, so that, when
oithor end of the cut-off is down, the steam
is shut off from that end of the slide, which
moves frecly under the cover of the cut-off
valve. The shaft of the cutoff valve, it will
Dbe observed, is squared in order to admit of
the firm attachment of the valve.  Whoro the
shaft passes through the steam chest, it fits
into n simple bushing, next to which and
within the chest thoro s a collar.  The press-
ure of steam on the chest then forcos the shaft
outward, making a steamtight joint between
the collar and inside end of the bushing. The
use of a stuffing box is thus avoided, and fric-
tion is greatly reduced.

Outside the valve chest and rigidly attached
to the rock shaft is the rock lever, B. Inthis

Gan Iron,

The entire product of the Etna Iron Works, Allegheny
Clty, Pa., I8 worked and heated in sll departments with
natural o8, brought to the works through pipes from the
wolls, which are nearly 1,800 feot deep, and situated in But-
lor county, Pa., 10 miles from the mills,  Iron trented with
this fuel—pure hydrogen and carbon compounds—becomes
homogencous, and has n uniform strength and finish not to
be found in ordivary grades of iron. The superiority of

»Fl:(/l

are guides (dotted lines) for rack bars, C, upon
which bars are formed stops, as shown in Fig.
2. D isthe governor rod which, by a short
lever, is connected with a pinion which is

loose upon the valve rock shaft, and which
engages the ek bars, C. It will be evident
thst any motion communicated to the pinion
from the governor will cause the rack bars to
advance and recede, and in this way the stops
will be moved either nearer together or further
apart, in horizontal direction. E is a rod

which connects with a bell crank, which is
vibrated by an eccentric on the main shaft.

This rod moves a sliding bar, F, upon which
toes or stops areattached. Inspection of Fig.
2 will show that, as this bar reciprocates, the
beveled sides of its stops will come in contact
with the stops on the rock lever, B. And as
one or the other pair of stops come in contact,
the result will be, as the sliding bar continues
its motion, that the rock lever will be pushed
to the right or left; the valve shaft will thus
be vibrated, and consequently the cut-off valve
itself will be brought down upon one or the other end of the
glide. Now it is clear that the time when this vibration of
the cut-off shall occur depends upon the time, sooner or
later, when the stops on the sliding bar come in contact with
the stops on the rock lever; and if the horizontal distance
between the latter is decreased, then this contact will occur
sooner, and steam will be cut off earlier in the stroke; while,
if it be increased, just the reverse will obtain.

But the distance between the stops on the rock bar de-
pends upon the relative position of the rack bars, C. By
slightly conyerging their guides toward the end of the rock
bar, the contact of thesc stops with those on the sliding bar
tends to give the same angu-
lar movement to the lever,
whether the former are at the

FISH'S VARIABLE CUT-OFF.

natural gas iron is attributed to the amazing heating power
of this new agent, as well as to an entire absence of sulphur
and other impurities met with in all coals, and absorbed
readily by iron when in a highly heated state.

v T T

A NEW DUMPING SCOW.

We illustrate herewith a new dumping scow, which is so
constructed as to admit of the rapid and convenient dis-
charge of the load into the water by the automatic action of
gates and the sweep of the water through the scow. The
vessel is built in two separate boat-like structures, laterally
connected, between which is a large intermediate space for

—
ia releasod, the weight of the contents on the gates drop them
and tiurn the shafts, relensing, by the pawl and eam conneg.
tions of the shafts, sucoessively the remaining shaft sectiony,
#0 a8 to drop nutomatically the gatos and empty all the pock.
ots,  Bimultancously with the dropping of the bottom Rites,
vertieally guided end gates, I, are ralsed when the wiater hag
full swoep through tho scow, so a8 to produce the rapid syh.
merging of the contents from the pockets.  The entire logq
of the scow can thus be easily and rapidly disoharged with.
out requiring n large number of hands, and
without loss of time. After the load js
dropped into the water the bottom gates are
raised, and simultancously therewith the end
gates and guard plates are closed.

Patented through the Scientific American
Patont Agency, November 28, 1870, by Mr,
Daniel Allen, of Rondout, N.Y,

S —
Patent Rubber Worm-— A New Fish Balt,

Thoso small boys who are in the habit of
converting their mouths into bait boxes, when
they go fishing, will be gratified to learn that,
through the genius of a recent inventor, they
may continue to use that convenient recepta
¢le for n new bait which is free from the dis-
advantages peculiar to the angle worm., Any
boy who has meditated over the shortcomings
of that slimy invertebrate knows that it
squirms disagreeably, especially when acci-
dentally bitten, that it has an aflinity for dirt,
which is annoying when swallowed; that,
even when on the hook, it has a way of dis-
solving off in the most unaccountable and ex-
nsperating manner; and that it perversely per-
mits itself to be carried off piccemeal by
suckers and minnows, in total disregard of
its legitimate purpose. There can be no doubt
that the day of the angle worm has passed,
and that against the improved flexible rubber
worm of Mr. W. H. Gregg (patented January 2,
—= 1877) he can no longer hope to compete, Serv-
ing as bait, and at the same time as chewing
gum, it must be evident to the least thought-
ful that the rubber worm has an incontestable
advantage.

Report of the Chierl of Engincers, U.S.A,

There are 107 officers in the engineer corps

of the United States Army. Sundry econom-

ical critics, while urging great reductions in

the numerical force of our military service, have dwelt upon

the fact that the said officers are virtually in possession of

ginecures, and that a smaller number could perform all the

necessary work. As it requires three large volumes of nearly

800 pages each to contain the reports of these gentlemen for

a single year, and as not only was every individual of them

on active service during the entire period, but additional

civilian professional aid was largely needed, we strongly

doubt whether their offices are likely to be sought after by
those in quest of small work and large pay.

The report before us is carried up to June 30, 1876. Part

1. contains the report of General Humphreys, Chief of En-
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gineers, which is a summary
of the material spread at
length throughout the Te-
mainder of the work. From
this it appears that 156 opera-

outer or inner end of their i
travel. Then the governor, /[l
as already explained, regu-  \ 1
lates the position of the rack Nl Al

bars, €, and thus controls the
action of the device, The in-
ventor points out that the lift
of the cut-off valve is very
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tions, looking to the improve-
ment of rivers, harbors, etc.,
were carried on, and that dur-
ing the year over six million
dollars were expended there-
— = for. The full details of the

)

small and need not be more

than half the width of the
induction port. The outside
lap of the cut-off valve is so
proportioned in relation to the steam ports in the main slide
valve that, when one end of the cut-off valve is down on the
back of the main slide, shutting steam off from that end of
the cylinder, the pressure on the back of the cut-off valve is
equal 1o the difference of the pressure of the steam in the
steam chest and the expanding steam in the cylinder.  When
the piston has arrived at the end of its stroke, the main slide
valve has moved back half its stroke, plus the lap and lead,
to admit steam 1o that end of the cylinder; at the same time
the main slide has closed the cylinder port at the other end
of the cylinder; and its induction port has traveled past the
end of the cut-off valve, admitting live steam to the under
side of the plate, thus putting the cut-off valve in equilib-
rium.  Consequently the sliding bar, which gives motion to
the rock shaft lever, through the toes in the bar and the stops
in the lover, has no other resistance to overcome than simply
the inertia of the valve, when called upon to move it 5o as
to m{l off the steam. The device, we are informed, can be
applied cheaply to engines that are now built, or running
and requires but slight alteration to existing patterns, -

Patented January 16, 1877. For further particulars relative
wsale of patent to shops, States, Territories, or on royalty, ad-
dress the inventer, Mr. J. Fish, Bummit, Union cnn'nlv. l\l

Brue glass will cure & Spitz dog of hydrophobia.
it up fioe, and mix it with his food.

Pound

ALLEN'S DUMPING SCOW.—Fig. 1.

material to be transported. This central spaceis divided into
compartments that are closed at the bottom by hinged drop
gates, D, which bear against the lower enlarged ends of pen-
dent arms, B', when they are closed. Each gate is raised or
lowered by means of suspension chains, E, at the ends, that

branch out from one common chain wound up on the ends
of each top shaft, E', for each pocket.  The shafts, E', turn
in suitable bearings for winding up the chains by suitable
crank or lover mechanisms, being retained by ratchets and
pawls.  The chning are nlternately wound on the shafts in an

various undertakings, illus-
trated by a large number of
maps and diagrams, occupy
the remainder of Part I and
all of Part IL In Part IIL there is a valuable series of
notes on European surveys compiled by Major C. B. Com-
stock. These also are copiously illustrated, mainly with re-
productions of the charts of different nations. There is a
full report of Licutenant Wheeler's surveys west of the 100th
meridian and of the Yellowstone surveys. The work as a
whole is an exceedingly instructive and valuable production,

and may be recommended to the careful study of engi-
neers.

PSS
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Centennial Medals, ¢
An editorial in the New York 7'ribune recently censured
the managers of the Centenninl Exhibition for the delay in
delivering the medals of awards. Mr. Goshorn replics to
the Tridune's strictures, through the Philadelphia Evening
Bulletin, that such a thing as the delivery of medals three or
four months after the close of an exhibition was never heard
of, and that the meda's for the Vienna Exposition of 1878
are still being distributed. The Centennial medals are now
being manufactured at the United States Mint, Philadelphis,
and Mr. Goshorn does not think that more than 500 have a8
yet been struck off. The medals will be given out as soon
as they are ready, and all in good time.
This answer will be satisfactory to several of our corre-
spondents who have inquired os to when the medals would

opposite direction, so that, when the pawl of the first shaft

be delivered,
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THE BAD LANDS OF WHITE RIVER.

To tho goutheast of the Black Hills In Dakota Territory,
and stretching nearly to the great wand hills of Nebraska,
lies n storile region, the soil of which Is broken up by pro-
jooting rocks, which give the whole district a romurkably
uninviting appearance. 8o unsuited Is it for habitation that
the Indians, ages ago, gave it the name of the Bad Lands,
which has belonged to it ever since. It Is n work of im-
mense difficulty to travel through this region, the ravines
and valleys into which the rocks are worn being defiant oh-
staclos in thomsolves and rendering it easy to lose one's way.

It is to Dr. F. V. Hayden, now United States Geologist,
whose researches in the Upper Missouri country extended
from 1853 to 1866, that wo are lndebted for our most defluite
scientific knowledge of this region.

The surrounding country s prairie, and the Bad Lands oc-
cupy a valloy about 100 miles long by 80 broad, which scems
1o have sunk away from the surface of the earth. We pub-
lish herewith an engraving, for which we are indebted to the
Christian Weekly, which well represents the general aspect
of this valloy, and the romarkabls formations which charue-
terize I, The rocks are fragmoents of what wore once con.
tinuous strats, but which are now broken into towerlike
columns; and it needs, as Dr, A, C. Pealo remarks, but little
exercise of the imagination to fancy oneself in the streets of
un ancient city, whose inbabitants left behind them spires,
buttresses, and shafts as monuments of their labor und
gonius,

M. De Gimrdin, a French traveler, gives the following
necount of o visit to the Bad Lands: * Accompanying one of
tho geologists, 1 ascended a hill and enjoyed ono of the most
wonderful of sights. At tho extremity of an immense plain,
rose-tinted by the reflection of the setting sun, thore appeared
to us an immense city in ruins—a city surrounded by walls
and bastions, fillod with palsces, gigantic domes, and mon.
uments of most striking and fantastic architecture. At in-
tervals, upon a soil white as snow, rose crumbling castles of
& brick-red color, and pyramids with sharp summits, capped
with shapeless masses, which seem to tremble in the wind.
In the center of this chaos stood a gigantic spectre-like col-
umn. Descending into the valley, and passing between two
columns of antediluvian architecture, wo discover a vast am.
phitheatre, surrounded by crumbling and indented hills of

rich yellow color, and a confused mass of miniature moun-
tains, of red and yellow clay, thrown without order on a soil
50 hard that the horses’ foet make no impression upon it,”

This desert, says Dr. Peale, is destitute of vegetation, and
the scanty supply of water is strongly alkaline, coating the
rocks with a white crust, where 1t evaporates. There are no
signs of life, not a bird, nor even un insect. The geologist
pursues his investigations surrounded by bleak and barren
desolation. If he is there in midsummer, the scorching sun,
pouring down in the hundred detiles that thread this pathless

VIEW IN THE BAD LANDS,
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waste, is reflected back to him from the white or colored
walls, unmitigated by a breath of alr, or the shelter of a soll
tary shrub,

This extraordinary reglon In o vast city of the dead; and
its spires and towens aro the monuments of most remarkablo
extinet races of snimals, whoso remains nre strown through
the dédrds In the greatest confusion.  Thick layers of rock
are composed of petrified bones, sometimes perfectly pro
served, and again reduced to powder.  Vast numbers of tur-
tles are found,

Some of the animals combined the poculinrities of the bear,
hog, and cat. Others, 18 feet in length, had points of re
semblance to the tapir, rhinoceros, hog, and horse, and still
others represented a race that lived on both flesh and vegeta
bles, and yet chewed the cud like our cloven-footed grazers
These curious animals became extinet before the mammoth
and mastodon lived. When they roamed over the country,
Europe and Asin were ropresented by islands, scattered over
a wide expanse of ocean, and our Atlantic seacoast extended
back to the mountains, and far up the Mississippi valley.
The region between the Rocky Mountains and the Missis-
sippl was covered with great Inkes, whose waters were at
first salt, but gradually became fresh,  Dotween these lakes
were areas of land covered with a vegetation tropical in its
luxuriance and profusion. Through its forests roamed herds
of singular animals, In tho bitter struggle of life, many
species and genera were blotted out, and their remaing
washed into the lakes, to be imbedded in the then forming
rocks. One of our most eminent geologists thus beautifully
gives the picture of tertinry times:

“Most of the continent oxhibited an undulating surface,
rounded hills, and broad valloys, covered with forests
grander than any of the present day, or wide expanses of
rich savannah, over which rosmed countless herds of ani-
mals, many of gigantic size, of which our present fauna re-
tain but a few dwarfed representatives.  Noble rivers flowed
through plains and valleys, and sealike lakes, broader and
more numerous than those the continent now bears, diversi-
fied the scenery.

“Through unnumbered ages the seasons ran their cease-
Jess course, the sun rose and set, moons waxed and waned
over this fair land, but no human eye was there to mark its
beauty, nor human intellect to control and use its exuberant
fertility. Flowers opened their many-colored petals on
meadow and hillside, and filled the air with perfumes, but
only for the delectation of the wandering bee,  Fruits
ripened in the sun, but there was no hand there to pluck,
nor any speaking tongue to taste. Birds sang in the trees,
but for no ears but their own. The surface of lake or river

was whitened by no sail, nor furrowed by any prow but the
breast of the water-fowl; and the far-reaching shores echoed
no sound but the dash of the waves, and the lowing of the

Gradually the lakes became fille d with sediment, and the
barriers over which their outlets flowed were slowly broken
down and they were drained. Great climatic changes en
sued.  Subsequently tho country was elevated, and the pro
cess of erosion bogan, Rain channels cut deeper and decper
Into the soft rocks, forming gorges which communicate in
overy direction, leaving monuments hetween giviog the
characteristic pecullurities of the Bad Lands

Yielding to the forces of nuture, and erowded to the south-
wird, during the glacinl perlod, by the mantle of ice that
covered the country, the inhabitants of this region disap-
peared, until now the only living representative of them is
the rhinoceros. Such changes are almost incomprebensible;
but wo should remember that the time in which they were
offected is, to us, simply infinite

Changes are going on at present, which will eventually re-
sult in the draining of our great lakes, as were those of the
Bad Lands. “ The cities that stand upon their bunks will,
ere that time, have grown colossal in size, then gray with
age, then have fallen into deesdence, and their sites be long
forgotten; but in the sediments that are now sccumulating
in these lake basins will lie many a wreck and skeleton,
tree trunk, and floated leaf. Near tho city sites and old
river mouths, these sediments will be full of relics that will
illustrate and explain the mingled comedy and tragedy of
human life, Theso relics, the geologist of the future will
doubtless gather, and study and moralize over, as we do the
records of the tertinry age. Doubtless he will be taught the
same lesson we are, that human life is infinitely short, and
human gchieyements utterly insignificant,”
e ——

The Steam Englone of the Future.

A lecture was lately delivered in Greenock in celebration
of the anniversary of James Watt and the centenary of the
completion of the first practical steam engine.  Mr, J. Scott
Russell was the lecturer, and the theme of his lecture teok
the form of queries as to whether we had discharged our
duty as trustees of that valuable gift to mankind, whether
we have during one century got out of the steam engine all
the good to humanity which it was capable of producing,
and, finally, what was the work which James Watt had Jeft
us to do in the coming century. Mr. Russell, in answering
these questions, was of opinion that, as trustees of the steam
engine, we had worthily discharged our duty; and that the
duty left by Watt was, in point of fact, the invention of a
new steam engine which should occupy less space, consume
less fuel, and perform the work of the world at one half the
cost, and render all the elements of modern life cheap and
abundant, instead of dear and scarce. But is such an engine
possible? It is not impossible; and Mr. Russell's contribu-
tion to the solution of the subject gives hope. says the Min-
ing Journal, that ** the steam engine of the future” msy be-
come a great fact before the end of the present century.

herds that slaked their thirst in the crystal waters,”

L L
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lel loave little question tut that Mige's discoveries bear

M
INDUSTRY

THE OLEO-MARGARIN .
The maoufacture of artificial butter, if it has not alrondy
reached the status of an important industry, certalnly bids
fair 1o take that rnk before long. Tt has already attained
a forwand stage of development, which is shown by the fact
of its having become specialized.  The production of oleo-
{8 distinet from the butter manufacture; and in the
future, while the former will be carried on by large cstab
lisments where groat quantities of fat can by special machin-
ery be treated cheaply and with uniform results, the churn-
ing of the ofl with the milk, and the subsoquent processes
necessary for its conversion into hutter, will be the work of
probably numerous small fuctorios,
The dotaile of the butter making are all ombodiod inan eluby:
orate artielo by Dr. Henry AL Mott, of this city, which wore
published, with illustrations, o the BOIENTIFIO AMERICAN

SUFPLEMEST some time sgo, and they therefore need not |

o reeapitulated here.  Our object in the present articlo isto
direot attention to the wholesale production of oleo-margarin,
as oareled on in this city, its growing commercinl impor-
tanoe, and thoe socret of its suceessful manufacture, a8 re
contly demonstrated by the original investigations of Pro-
fessors Chandler and Adams and Dr. Mott.

We were afforded an opportunity of examining into the
details of the industry at the factory of the Commercial Man-
ufacturing Company, where some cighty thousand Ibs. of
fat are daily converted into ofl,about all of which at present
is exported to Burope.  Fat of all Kinds is utilized, provided
that it Is perfectly sweet and clean; and to insure this, the
material on its reception is thrown into huge tanks and there
thoroughly washed and minutely examined. Doubtful por-
tions are at once rejected, and taken elsewhere in the factory,
to be rendered into tallow. The clean washed fat, cut in
suitablo pieces, is then carried 1o an upper story and fed into
chopping machines, whence, in  finely hashed, pulpy state,
it runs at once into huge kettles of a capacity of 2,300 Ibs.
each. Upon the temperature at which it is melted in these
receptacles depends the whole success of the process; and to

|“ important a relation to artificinl butter making ax do the

gye»pulnlcd noedle and feed motion to the sewing machine;
and that, like the Isttor, it is hardly possible to produce the
| one any more than successfully to construct the other with
out the employment of theso fundamental ereations. Con-
soquontly, herein les the cause of the fallure of the
varlous compounds which from time to time have been
offered to the publio, but which were not produced ac
cording to Mige's process. The record of Dr Chandler's
experiments shows u very extended investigation both into
the past Hterature of the subiject and into actual conditions
in order to discover whether, by any other mode similar
| to that deserited by Migo, o like product could be obtained,
[ Tho gist of Mige's Idea fn In these words: * My obsorvation
‘In that 125° Pal s about as high as the heat ean be raised
| safely in the melting kottlos
[gsample to 150° Fah.; and although the resulting product
wis earefully subjected to the regular processes, it possessoed
| o disagroeablo and offensive odor, which could not be erndi
Lentod, ot hontod to 1487 and 1807 yiclded similar resulis,
A trind wis made whereln the heat was raisod to 280°, and
this product was worse than any.

product; and so narrow is the dividing line that, while melt-
ing at 128" yields good results, melting at 180" produces
altogother bad ones: while nowhere does it appear that
Mige's process has been anticipated.  Dr. Chandler nlso
states that he finds oleo-margarin butter “to be a good and
wholesome article of food, and equally as free from injurious
effects as the butter made from cream.” Professor Adams’ ex-
periments were made simultaneously with those of Professor
Ohandler, and his results and conclusions are substantially
the same.  In order to verify the conclusions of both of the
above eminent chemists, and at the same time to reach some

Professor Chandler heated o

In faet, Dr. Chandler |
concludes that the bigher the temperature, the inferior the |

rennet ia added, suflicient to cause congulation In from H 1o
10 minutes, and thus the ofl added ix mado Lo enter into thy
composition of the curd, The curd is then cut and worked
in the ususl manner. The Hon. X. A. Willard, Professor
Caldwell, and others have stated that the cheese produced §y
very palatable, and makes a good, healthful article of food,
Faotories similar to the one we visited are now estah.
lished In  Cincinnatl, Chicago, St. Louls, l’mlﬂm'
Philadelphia, Bethlehem, Pa., Baltimore, and various other
localities. Al work undor the Mige patent, which is owned by
the United States Dairy Company, an ascociation of w
capitalists of this city. No great quantity of the butter made
from oleo-margarin renches our markets, as, as alread
stated, the principal consumption of the oil is In Europe.
FProm agross the Atlantic, we are informed that the demand
in conwtant; and although the establishment in this city hay
boen in operation but a few months, the extent of its pro.
duction s now only limited by the difficulty of obtaining
the one milllon by, of pure and suitable fat necessary week-
ly to utilize tho full eapneity of the works., One hundred

Land twonty men are employed in the factory, which has been

running doy and night sinee June last.
e
Preparing Cod Fish for Market,

A correspondent of the Montreal Gazetls gives the history
of n cod fish from the moment when, on the hook of the fish-
erman, it is dreagged from its native element till it disappears
down the human thront on the banks of the Amazon, the
Parann, the Tagus, or the Po: “ After a fow expiring wrig-
glos—and it {& o comfort to be informed by naturalists tkat
fish are almost insensible to pain—the cod is flung from the
flsherman’s boat upon the rough stage, where it is received
by the * cut-throat,” who, with a sharp knife, lays open the
fish ncross the throat and down the belly, and passes it to
the header,  This operator proceeds to extract the liver,

| further details a8 to the conditions of investigations, ete., Dr. | which is dropped into n vessel by his side, to be converted

'H. A. Mott has recently conducted a series of separate re-
| searches embodying four sets of experiments, in each of

linto codliver oil. He then extracts the entrails and wrenches
' off the bhead, and throws these into another receptacle, to be

this end the heat is never allowed to rise above 120 Fuh. | which from 400 Ibs. to 500 Ibs. of fat, prepared by washing, | preserved for the farmer, to mix with bog and earth, thus
ete., wero used. The results of his experiments are as follow. | forming a most fertilizing compost for his fields The

Upon the experiments, and other considerations touching this
point, we shall dwell in some detail further on.  About two
hours are consumed in the melting, during which process salt
is added; and then the liquid, which meanwhile is constantly
stirrod by mechanical means, is conducted to settling kettles,
where membrane and other impurities are deposited. From
these vessels, while still hot, the *““stock,”™ as it is termed, is
drawn off in cans and carried to the “ seeding” room. Here
the material is allowed to cool, when it becomes of about the
consistence of tallow; but it possesses a very apparent grain,
being in this respeet totally different from tallow, the promi-
nent characteristic of which isthe entire absence of anything
akin to granulation. In this state, the fat goes to four work-
men who stand bevide a four-armed revolving table, Work-
man No. 1 adjusts a cloth to line a shallow box on the ex-
tremity of one of the arms; workman No. 2 fills the cloth
with stock; workman No. 3 folds the fabric over, and work-
man No. 4 removes the package ready for the press. In the
establishment we visited, there were cight huge hydranlic
presses, cach capable of holding several dozen filled bags at
once, and of applying a pressure, if necessary, of 500 tons to
the ram. The usual working pressure is about 300 tons,
under which the pure clear oil, or oleo-margarin, is freely
squeezed out, and runs directly from presses to the lower
floor, where it is drawn off into tierces.

There are various minor points in the process which we

The object of experiment No. 1 was to note the effect
of heating the fat to 180" Fah. This temperature was reached
/in 1 hour and 47 minutes; and the fat was allowed to remain
thereat for 9 minutes. It was then allowed to rest in order to
get a separation of the membrane. The refined fat, on being
drawn off, was allowed to cool in a room st 85" Fah., and
then packed in bags and subjected to the usual pressure. Its
| disagreeable odor and taste were strongly marked; and when
converted into butter, the latter was manifestly unfit for
food. The sample exhibited tous by Dr. Mott plainly shows
this, as it is evidently nothing but colored tallow.

In experiment No. 2, a temperature of 150" was reached
in 1 hour and 38 minutes, and the fat held thereat for 10
minyes. Subsequent treatment was the same as the forego-
ing, and the results were apparently identical. In experi-
ment No. 8, the fat was heated to140° in 1 hour and 84 min-
utes, and kept thereat for 16 minutes: with similar results.
Finally in experiment No, 4, where but 180" was reached, in
1 hour and 27 minutes, and maintained for 11 minutes, no
!lmprovement on the foregoing was found. In every case
| the fresh ofl had an unmistakable tallowy odor, which, after
'a few days, became cxceedingly offensive, On the other
hand, n8 we were shown by the samples, butter prepared
| from fat treated at the same time, at o temperature below 1207,
| was sweet and fresh.  Of course the rationals of the discoy-

have here outlined, notably the straining of the oil or stock | ery is simply that, at a certain point, the stearine is acted
before it enters the cans for the sceding room; the necessity | upon by the temperature in sucha way that, when the liquid
of keeping that department at a constant temperature of from | congeals, the stearine no longer crystallizes; and instead of
-&7' to 85, ete., which we shall not stop to consider. One | the grainy feeling, very palpable on drawing the finger
important advantage, however, is that in the manufacture 'I through the partially conzealed material, there is merely the
there is no waste. The refuse fat, or any stock which be- | unctuous smoothness of common tallow.

comes, even in the least apprecisble degree, tainted is at| There is nothing about the process of making the oil
once rendered into tallow, for which there is always a good | which need excite the prejudice of a fastidious taste. Per-
market. The contents of the bags, after the stock is pressed, | feet cleanliness is necessary to the proper production of the -
are u fine quality of pure stearine, readily purchased by can- | material, and therefore must be maintained. As regards the |
dle and soap makers; and finally the scrap, after the tallow butter made from the oil, it is chemicslly butter, and nottal- |
rendering, is valuable as a fertilizer, and is sold at about half low. This is clearly shown by the foliowing nnalyses—se-
s cent o pound for that purpose. Even the edges of the lected out of a large numberof equally fayorable ones—made
stearine cakes, which yet contain o little unexpressed oil, are | separately by Drs. Brown and Mott:

sent back to the melting tanks, in order that that fraction muy '

be saved; and the cloths in which the stock is packed during |
pressing yicld, while being cleansed after esch use, severnl | S Artinotat | ‘Ditter? | croam |"caicutatod
hundred gallons of oil u day, which goes, however, on no- | P i ( m"""- 5':-,;,’2-3-‘ ?"":’l‘g ‘;:“23 &
count of its being charged with impurities, to the tallow and e
not tothe melting kettles. DNV s a o et snte 1125 | 12:005 | 12-20 | 11-827
;l;he oil, a8 :l[ enters the tierces, is perlcctly pure, lhnpld. Butter solids........ 8875 87-995 877 88-178
and sweet, and possesses a slight buttery odor, On becom-
ing cold, it congeals into a hard, Yellowiayh-whllo s mltl,::L 00 (100000 FA0009 LA 00
l::‘m r:h";i:::) ltofml, pr;pared from fresh ofl, which wos ghl-in| s ]
guishable from the genuine article, and which w Almiin. ..., : . ' 3
undoubtedly superior in qunlfly 1o the uvemg:x liluu:rl::l:; lil; ‘ S DUBMILL -« I Sl e e
the markets at this time of year, C 'n-«in"l"yﬂn' e 0 X
Dr. Mott, in the article which we published recently, pre- | Salt ..., s ne 1'(5); ggg ?}3 0:188
sented a careful resumd of wll the various oo | Colori e
patented processes | Coloring matter. ... trnce trace son ol Bannats
bearing on this subject of artificial butter mauking; and he
pointed out very clearly that the only successful means S| REAeR SRINTA S

which has been discoversd in that invented and patented by |
Hippolyte Mige. Mageo, it appoars, discoverod first that, to
produce from the fat the necessary granulated material, o |
low temperature of melting i« necessary, while o high one
is destructive; and secondly, he devised the method of con-
verting oil into butter by churning it with milk. The cor-

Besides the use of oleo-margarin for the manufacture of
artificial butter, it finds another extensive channel in the
munufacture of cheese.  The skimmed milk 18 placed in the
ustinl cheese vat, and heated to 92° Fah., when the oleo mar-
garin, in n luld condition, is sdded and stirred for from

| tongues, however, are taken out, and also the sounds, and

these, fresh or pickled, are an excellent article of food. The
fish is then passed to the splitter, who, by & dexterous move-
ment, cuts out the backbone nearly to the tail, and thus lays
the fish entirely open, and capable of being laid flat on its
back. This is the nicest part of the operation, and the split-
ter always commands higher wages than the rest of the
operators. The salter next takes the fish and washes it well
from all particles of blood, salts it, and places it in piles to
drain. After laying the proper length of time it is washed,
and spread to dry on the ‘flake,’ which is formed of spruce
boughs, supported by a framework resting on upright poles.
Here the cod are spread out individually to bleach by expos-
ure to sun and air, and during this process require constant
attention. At night, or on the approach of rain, they are
made up into little round heaps, with the skin outward, in
which state they look very much like small haycocks. When
the ‘ bloom,’ or whitish appearance, which for a time they
assume, comes out on the dried fish, the process is finished,
and then they are quite ready for storing. On being con-
veyed to the premises of the exporting merchant, they are
first ‘culled,’ or assorted, into four different kinds, known
as ‘ Merchantable,” “ Madeira,’ * West India,’ and ‘Dun,’ or
broken fish. The first is the best quality, the second a grade
lower, the third is intended for the stomachs of negroes, and
the fourth, which is incapable of keeping, is used at home.
The cod sent to hot countries are packed by screw power
into small casks called ‘drums;’ those which go the Mediter-
rancan are ususlly exported in bulk. Large quan i
dried cod fish are shipped to Brazil, and there is hardly an
inhabited corner of that vast empire where the Newfound-
land cod is not to be found, being carried on the backs of
mules from the seaconst into the most distant provinces of
the interior.  The negroes of the West Indies welcome it as
s grateful addition to their vegetable diet. To all parts of
the Mediterranean it finds its way, Italians, Greeks, and
Sicilians equally relishing the produce of the sea harvest.
The Spaniards and Portuguese are our best customers, and
all over the sunny peninsula the *bucalo ' is o standir
In the warmer regions of the earth the people seem

a special liking for the dried and salted cod, and to. them it

is an almost indispensable article of food.”

A Wondertul Speclos of the Cotton

A cable despateh from London to one of our ¢
says: A remarkable discovery has been made

Signor Gincomo Rossi, Austrian Consulur A

drin. He has found n new cotton

the seod and sold it to his n
obtained for the ordinnry

much more water, which n o
crops with grain and vogotables,

roborating investigations of Drs. Chandler; Adums, und |three to five minutos, or untll an omulsion fa tormed, when

Atlantic const, or along the lower Mi i
wonderfully prolific, R




f Sound and Light.
freo lecture in connection ‘mh the
lo Apparatus at South Kensington
- Professor Barrett, of the Royal College
«8omo Experiments Ilustrating the
Sound."”
! by referring to some of the well
light and sound, such as that sound
Ladr, while light waves travel through
ote, Among many illusteations of the
o travels, he gave this as o very intelligible
; cannon were fired in London the sound would take
‘about eight minutes to travel to Birmingham, a little over
one hundred miles, while in the same time thelight from the
flash would have traveled to the sun, a distance of over
ninety millions of miles. But, though they so differ in the
‘rate of progress, both light and sound show many phenomena

in common.

~ In the experiments made during the evening the sensitive
flame was used as a dotector of sound. This delicate acoustic
reagent, familiar to London nudiences through Professor
Tyndall's lectures, was first, we believe, discovered in 1866
by Professor Barrett, though he modestly did not allude to
the fact. Indeed, most of the experiments shown during the
evening formed the subject of a paper read by him before
the Royal Dublin Society in Junuary, 1868, and the dis-
covery of the ratios referred to at the end of the lecture was
announced in the Quarterly Journal of Science for 1870.
The performance of the experiments, however, was entirely
new to a London audience,

The analysis of the phenomenn of light and sound were
illustrated in the following order: 1. Both light and sound
get feebler as they leave their source of origin. Inthe case
of sound this was shown with a loud ticking watch and a

Scientific erimu.

zontal vibrator, For lecture purposes artifieinl light is used, '
which is further reflected und mognified upon n sereen, |
When musics] sounds are produced by the vibrators, varions |
Tuminous geometrical figures are formed on the horizontal
speculum and reflected on the screen by the single or joint
action of the vibrators described by the pencell of light; and
the form and motion of such figures demonstrute the exact
relations to ench other of the musical notes produced, Sounds
which harmonize to the ear produce regular figures to the
eye, as, for example, sogments of the cirole, ellipses, ovals,cir-
cles, or straight lines; and if the amplitude of each vibrator
be equal, these luminous figures will hover on the speculum
or screen with an apparent steadiness like that of the
heavenly bodies hovering in the sky. If the gounds do not
harmonize, the figures are confused, unsteady, and compli-
cated, presenting an appearance a5 if the wave lines were
contending with each other.  The mathematical relations of
musical notes ure also demonstrated, regulur simple forms
being produced by combination of those notes which result
from vibrations bearing o definite pumerical ratio to each
other, while irregular and unsteady figures are caused by
notes which have no such ratios. The pattern made on the
screen by u discord is very bewildering to the eye.

Professor Barrett, in concluding, said: After secing how
musical notes may be translated into moving lines of light,
the words put by our poet into the mouth of Lorenzo have
additional interest:

“There's not the suallest orb which thou behold'st
But In his motion like an angel sings."

Major Festing conveyed the thanks of the sudience to Pro-
fessor Barrett,— London Times.
——— et r—
A Japanese Cotton MILL,
In an interesting report on the trade of Kagoshima, As-

sensitive flame. 2. In reflection the angle of incidence is sistant Consul Hodges gives the following description of a
the same as the angle of reflection. In the case of sound, native cotton mill: The cotton weaving factory and spinning
this was shown with the sound of a whistle sent along a tube, mill at Kagoshima is situated at Iso, and contains 100 looms
and reflecting along another placed at an angle to it from a of English make. It employs 250 workmen, who receive
reflecior placed at the end where they approached. The dis- their wages in rice, men being paid from eight “go” to
tance to which a feeble sound might be reflected perceptibly three “sho™ six “go™ per day; women from eight ““go ™
from a concave mirror was shown with mirrors over thirty to one *“sho™ five *“go;" and children from cight *“go”
feet apart. 3. With refraction, in the case of light, familiar to one “sho," according to their skill. Both married and
convex lenses were used; and in the case of sound, analogous unmarried women are employed, and they are partial to the
but less familiar lenses of gas of a different density from air occupation. When the mill was first worked it was on ac-
wereused. A collodion balloon, filled with carbonic acid gas, rmnt of the Frince of Satsums, and an attempt was made
served as a double convex lens, and its action was manifested to weave gray shirtings of similar weight and texture to
by the concentration of sound from the ticking watch on to those imported from Manchester. A few pieces were made;
the sensitive flame, 4. Both light and sound suffer nboorp-lbul on account of the China and Japan cotton being of a
tion in passing through non-homogeneous media. Professor very short fibre, the work was so expensive and tedious that
Tyndall's apparatus, showing the ““echoing back " of sound the attempt was abandoned, and the manufacture of heavy
in passing throngh successive alternating layers of gas of | cottons commenced. The first cost of the machinery was
different densities, s now well known, and every one is about $380,000, and the erection about $50,000 more. It has
familiar with the fact that, though light may traverse a vessel now passed into the hands of a company, and the principal
of clear water, it can no longer travel when it is filled with articles of manufacture are cotton cloth and cotton thread.
bubbles of transparent air. 5. There is an analogy between Small quantities of a broad silk fabric, and of mixed cotton
the sympathy among the same notes of a gamut and the ; and silk fabrics, have also been turned out. The cotton used
sympathy among individual colors in the spectrum. Anin- | in the manufacture is imported from Osaka, the annual
candescent body that produces a particular bright band in | amount being about 2,600 bales, at an average of £16.10 per
the rear of the spectrum will, when in a gaseous state, | bale of 56 Ibs. During one visit they were only manufactur
absorb light, and cause a dark band inexactly the same part ing “momen,” a coarse white cotton cloth, and cotton

are responsive to vibrations produced by others exactly in
unison, but only to those, This was shown in various ways.
in & very clear manner. 6. An analogy, which Professor
Barrett called & more fanciful one, was spoken of. All the
complex music of an orchestra is the result of a few simple
notes variously combined. 8o all the tints of a picture are
the results of a few simple colors variously combined. The
muxical scale sorts the complex notes in one case, the spec-
trum sorts the complex colors in the other. Professor Barrett,
taking Professor Listing’s determination of wave lengths,
nas made a most interesting comparison.  The wave lengths
of the notes of the gamut he expresses not in absolute but in
relative measurement.  Thus C is taken as 100, and all the
other notes have their wave lengths expressed in percentuges.

colors are expressed in percentages.  This interesting result
comes out in comparing the two columns. D and ornnge
are each 89; E and yellow, 80; F and green, 75; < und the
average of the blues, 67; A and violet, 60; B and ultra
violet, 53; C and the obscure rays (black), 54.  Further, the
comparison of harmonies comes out in an interesting man-
ner, Low C and upper © sound well together, so red and
black go well together. Red and green, or C und I, har-
monize well; but red and orange no lady would wear, and
C and D make a combination by no means pleasant. Red
and blue, or C and G, also go well together. 7. The con-
cluding part of the Jecture was devoted to an illustration of
the figures described by vibrating bodies.  Several apparatus
for this purpose were briefly reforred to, but especinl atten-
ton was given to an apparatus of great ingenuity dovised by
Mr, B. F. Pichler. Professor Barrett showed it with an elec-
tric light and a reflection on to o sereen.  The principle of it
may be thus deseribed: Two metallic vibrators, cach with a
small speculum, are fixed at right angles to each other, and
sounds are produced by a ourrent of air acting on one or
both of them at pleasure. The perpendicnlar vibrator is
tuned to o given note; the horizontal vibrator is fitted with
# mochanical arrangement whereby its piteh can be gradu-
nted to any dl'w of lllN’f_V within the compnss of two
octaves,  An apparatus ix nlso provided whereby s pencil of
light Is concentrated upon the speculum of the perpendiculor
vibirtor, whence it Is reflected to the speculum of the hori-

Similarly, red is taken at 100, and the wave lengths of other |

of the seale. Tuning forks, wires, or columns of air in jars ' thread.  With only 80 looms at work, they were turning

out daily 10 pieces of cloth 252 feet long and 8 feet 5 inches
broad; and of the woof, or cross thread, 850 catties. This
l‘cloth is worth about $4.60 per piece, und it, with the
| thread, is principally exported to Osaka. A striped cloth 1s
also manufactured, but this is nearly all consumed in Kago-
shima. The hours of work in the factory are seven daily,
commencing in winter at 830 AM., and ceasing at 4.30
| P.M., with an interval of about one hour for dinner, at noon.
B e m o
Snanke Charmors Hambugws,

One by one, Science i8 annihilating every notion which as-
'eribes to any person or eluss of persons phenomenal powers.
| Dr. Fayrer, in his splendid and valuable work ** The Than-
atophidia of India,” says that the famous East Indian snake
charmers are impostors, and that he has repeatedly detected
them attempting, by subtle impositions and clever ncting, to
delude lookers-on into the belief that they were dealing with
veritable wild snnkes, when all the time the dancing cobras
that made thelr appearance at the sound of the pipe were
some of their own tame snnkes, placed in certuin spots be-
[ forehand,
| These professional snnke-catchors are many of them, in
addition to thelr regular voecation, most expert jugglers, and
exceedingly adroit at all Kinds of sleight-of-hand tricks. It

i# their constant practice to ** turn down " o few tame snakes
in & garden hedge or somewhere close in the vicinity of o
house they Intend paying n visit to, ere they present them-

selves before the sahib, the owner of the promises; and then, |

with every nppesrance of good faith, the rasenls request
permission to be allowed to olear the compound of snakes;
ot the sumoe time stipulating for a reward, perhaps one rupoee
o head for evory snnke they sucoeed In catehing, If the gon-
tleman of the house should happen to be agriffin, or new-com-
er, likely enough he will be induced to lend an ear to so plau-

sible & request, and st length promise these orafty rogues so |

much for each snnke they succeed In catching.  Boon, to his
horror and amazement, hideous serpents of various dimen-
sions are produced, one from the straw in an empty stall in
the stables, another from the garden hedgo, and so on; till ut
last, perhaps, the fraud is carried too far and discovered.

Dr. Fayrer states that certuin deseriptions of serpents

tible to, and I o mensure becore fascinated on hearing, mu-

wical sounds, 1 huve constantly seen,” he says, ““tame
snikos In the possession of snake-catchers, on hearing the

Isound of the pipo, erect themselves und sway their heads

from side to side, and beyond a doubt show pleasure at the
strain; but I have never once seen a wild snake go through
the same performance; and I believe that only tame reptiles

| onrried about fn baskets and ‘ broken in’ for such an exhibi-

tion 8o conduct themselyes. I have repeatedly offered snake
charmers five rupees Lo bring out from its sanctuary, by
mouns of music, & cobra known by me to be * at home," but
invariably all their efforts have been in vain.”

There are many who actually believe in the efficacy of
stones which, when applied 10 & snake bite, are supposed to
withdraw the poison; but if such a very simple remedy
were really effectual, and a genuine specific, the snake stone
cure would speedily be brought into universal use. ‘It
would appear, however, that these people really prize these
so-called stones, for T have been present when money has
been offered to them to part with one, but declined.”

Perhaps the strongest argument against this snake stone
oure i# that these very men often themselves fall victims to
the bite of the cobra, though at the time in possession of a
stone which they nssert to be capable of working a cure.
Moreover, when these professional snake catchers have to
deal with an undoubtedly wild cobra in full vigor—although
s o rule they display extraordinary pluck, skill, and resolu-
tion in capturing it, and on the first favorable opportunity
will with wonderful quickness seize hold of and secure it—
an attentive beholder cannot fail to remark the extreme can-
tion and watchful management they display on first clutch-

Ling hold of the animal, their whole demeanor and action

differing unmistakably from the off-hand, careless manner
which they assume when grasping one of their own harmless
specimens; and it is an undoubted fact that these men really
dread the consequences of a chance bite from a wild cobra
quite as much as other mortals do, and are well aware that
nothing can withdraw the deadly venom from a wound, or
save life, when once the poison has mingled with the blood.
But even with all the remedies as yet known, including co-
pious doses of brandy and ammonis, and the immediate ef-
forts of skilled surgeons, it is sad to be told by men such as
Dr. Fayrer, and others who have devoted time and energy to
the subject, that there is almost no hope of saving life if the
hite has been inflicted by one of the most venomous snakes
in full health and vigor.
o o
East Indian Jewelry.

In our recent article on Signor Castellani’s collection of
antiquities, we referred to the fact of the lost art of making
Etruscan jewelry. It is believed that valuable hints of how
the ancient goldworkers operated may be gathered from the
itinerant goldsmiths of the East Indies. These craftsmen
carry their tools with them in their wanderings, and, where
employment can be found, transform coins and bits of metal
into filagree ornaments resembling the antique whilst still
following their natural style. The English Mechanic has the
following regarding the tools and manner of working of
these artists: A low earthen pot full of chaff or sawdust, on
which he makes a little charcoal fire, a small bamboo blow-
pipe about 6 inches long, with which he excites the fire, a
short earthen tube, or nozzle, the extremity of which is
placed at the bottom of the fire, and through which the
artist directs the blast of the blowpipe: two or three small
crucibles, made of the fine clay of ant-hills, a pair of tongs,
an anvil, two or three small hammers, a file, and, to conclude
the list, & few small bars of iron and brass, about 2 inches
long, differently pointed, for different Kinds of work. It is
astonishing what an intense little fire, mere than sufficiently

strong to melt silver and gold, can be kindled in a few min-

utes in the way just described. Such n simple portable forge
deserves to be better known. It is, perhaps, even deserving
the attention of the scientific experimenter, and may be nae-
ful to him when he wishes to excite a small fire, larger than
can be produced by a common blowpipe, and where he has
not a forge at command. The success of this little forge, it
may be necessary to state, depends a good deal on the bed
of the fire being composed of combustible materials, and a
very bad conductor of heat. The smiths at Coylon use n
composition as s hone for sharpening Knives and cutting in-
struments that s worth noticing. It is made of the eapitin
resin and of corundum.  The corundum, in a state of lm.
palpable powder, is mixed with the resin rendered liguid
by heat, and well incorporated,  The mixtare is poured into
a wooden mould, and its surface lovelled and smoothed while
it I hot, for when cold it is extremely hard, It is much
valued by the natives, and preferred by them to the best of
our hones,
. -—
A Now Mode of Shipplog Guas,

According to n contemporary, & smart fem of American
ongineers In London, who do not belleve in peace, have hit
upon # novel mode of sending small eannon to any place
where they may be required, and whore, perhaps, the powers
in command might object to thelr Introduction, The plan in
question consists of taking two small guns and placing a
round bar of strong wood down the bore of each, so as to
hold them together, the muzales Jolning. They then bind
the whole with straw rope, and cover that with a cont of fire
clay. This forms a perfect core, and round it s cast an fron
column, like those used in bullding purposes,  When com-
plete they would not exclte the susplolons of the most

| =chiefly of the genus naje—most undoubtedly are suscep- | cantions custom oficors, —British Trade Journal,
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Recent American and
mmnnm AND ENGINEERING INVENTIONS.

IMPROVED RILIT WHEEL,

. Mils, Fal) River, Muns,~This consists In slotting or noteh-
ing & wheel from the center o the clreamference Lo admit of placing It
wpon the shaft, and in cutting a dovetailed groove In cach side of the notch
thms formed. A section of the wheel is mado to fit the said noteh and the
grooves. The object is to furnish a wheel that may be applied o or re-
maved from shafts where It would bo Inconvenlent or impossible to placo
a wheel of ondinary construction,

IMPROVED WATER TUBE AND CIRCULATING STEAM BOILER.

William Ond, Brooklyn, O.—This consists of the combination of a tubu-
Iar or other boflor and its mud drum, having side extensions toward the
fire-front, with tubes that extend from the side extenions backwand and
enter the boller at the roar end, just below the water line,  The tubes are
connected at the rear end with drop tabes and & receptacle for collecting
the scale or sediment.

TDMPROVED ATTACHMENT FOR RAISING AND LOWERING
RUDDERS.

@rigu gats_._ .

American,

Scientific

IMPROVED MOUSING HOOK.

Amon W. Chilcott, Casaville, Pa.~Thix s a lover hook fastencr, for at-
taching traces to hamos, conneoting rolns with bridlo-bits, uniting railrond
signal cords, alko for ntttnolilng wateh ohalns to watehes, and for simllar
purposes, It consints of two fulernmed lever hooks that aro applied by
perforations of the overlapping platos at one end to the trace, chain, or

strap, and at the other ond by overlapping hooks to the ring or eye, The
| hiook ends and upper plates are belng rosessed to one half the thickness of |

thelr shanks at tho fuleruin to form o mousing hook when closed, and aro
readily spread open on being detached,

IMPROVED LINE FASTENER.

| Jasper T, Cronk, Hoboken, N, J.—This consists of a clothes-line-sup-

| porting arm or birace, that s socured adjustably to brackets of the window
casing, and slid to the outslde when the clothes are applied to or taken off
the clothes-lline, The slack of the line is taken up by attaching the lower
pari of the line to a hook bolow the sockets.

IMPROVED IIARNESS SADDLE,

Samnel B, Tompking, Sing Sing, N. Y.—This saddle is so constructed
that the jockey-flap and pad parts may be mado and attached to the bear-
ing plates, and the saddle-tree afterward attached to said bearing plates,

With this armogement the saddle-tree need not be solled or marred by |

{ handling {n making tho saddle, as is usually the case.
‘ IMPROVED WATERING TROUGHS,

[MaRrcH 17, 1877.

IMPROVED CORN PLANTER,

Alpheus Fox, Rock Falls, 111.—Tho passagos formed In the forked con.

[ ductors are continuod soparately nearly to the bottom of the boot or logz of

! tho planter, where they are stopped by an inelined bottom plece, and PN-

| vided with o slide valve, which, moved up and down, will drop com alter.

| nately from ono and the other of the passages o tho boot, T'his valyy fs

connected ton crank pln projocting from o segmental plndon placed on 5

short ghaft, which also supports the disk Inelde of the seod box. A bur iy

| provided that gives motion slmultancously to the sogmental pinfons, A
new mode of constrnoting the frame {s also embodied,

IMPROVED FENCE PONT.
Harrison Fitts, Rollin, Mich.—This consists In forming s hollow fron
| post flat on one side and oylindrical on the other, and providing it with 5
foot having the ehape of a cross. The semi-cylindrical form of the posg
secures maximum strength with minimum welght, and avolds any consid.
erable projection of one slde of the post boyond the side of the fence,

IMI'ROVED GATE,

Jonathan Sowerby and Henry Deck, Rockford, Mich.—As the gate fs
pushed back or open, the wheels upon it roll up an Inclined bar, and at the
same time keep the gate in horizontal position. As the gate is released,
its weight canses the wheeld to roll down the Inclined bar, and the gate

closes itzelf, D
— el @ P

E. Parkin, Beauf: N. C.—Thick i NEW HOUSEHOLD INVENTIONS,
Willlam J. Bushall and Thomas n, ort, N. C.- ;
plates of metal are bolted on to the stern post.  The space between the Frank A. Calfman, Tipton, Towa.—This is a trough for watering stock,
plates forms a dovetadl, into which i« fitted, on guides, a movable part of which Ia #o0 constructed that the water can be readily poured out of itin 2
the Qmm.lo which the rudder stock = umﬁ in the onlinary way. winter to prevent it from becoming filled with ice. It is tilted or tipped George A. Ramsoyer, h.cw i:m’k dty..—OL the two inventions, the first
A suitable pin provents the plates from spreading, and also holds the rud- | over to discharge its contents, and again mised into position, when required, | has a hollow post streng by an metallic tube that s at-
der down. It is designed to have the spare radder which the vossel will | by operating a suitable lever. tached by s =crew nut to a socket of the base, The center screw post of
carry provided with a duplicate of the movable part of the stem post, and the seat Is threaded at the Jower part, and of cylindrical shape at the upper
also with the sppropriate steering gear, =o that in case of emergency no IMPROVED TOY PICTURE. part, to be simultancously screwed into a nut of the tube, and guided by
time nood be lost in appiying these p-n;. | Joseph Kayeer, New York city.—This rel to improv in the | the same. The puu may be conveniently separated and packed into com-
| construction of the surprise picture applied to paper boxes and other | Pact gpace for ehipment. The second invention provides an improved
IMPROVED WATER-PUMPING APPARATUS. | articles, for which letters patent have been granted to same inventorunder | plano stool supported on two posts or pillars, that Is adjusted into higher

IMPROVED FPIANO STOOLS.

John B. Comstock and William Niemann, New Orleans, La.—This is an | date of April 18, 1876, and No. 175,38, =0 that more than two pictares may | o Jower position by side buttans and simple mechanism placed entirefy

fmpn apy for pumping water, to dmin and to irrigate land, o
constrocted that the pumped water may assist in working the pump,
When the welght has been wound up and relessed, its downward pressure
will work the pumpe, which discharge their water into the tank. When
the tank is full, a stopeock in the discharge pipe is opened, and the water
fs discharped upon the buckets of the wheel, so that the pumps may be
worked by the water raised by said pumps, the weight assisting and regu-
lating the motion.

IMPROVED TURBINE WATER WHEELS,

James Andrews and William Brown, Thomaston, Ga.—This wheel, hav-
ing spiral buckets and diagonal apertures in the top of the casing, will, itis
claimed, sield a greater percentage of power than other turbines,

IMPROVED TIRE-HEATING DEVICE.

Charles 0. Ganse, Hesper, Kan.— As heretofare constructed, the fronts or
doors of tire heaters of the class to which this belongs have been hinged at
the side, and thus adapted to swing horizontally, and the wheel, or other
device, for supporting tho tire while being heated has been attached to the
Tuck of the furnace or heator.  The present inventor improves on this by
hinging the front or door of the heater at its Jower edge, snd also pivoting
the tire-holding wheel to said front, so that the lattermay be turned down,
together with the tire wheel, and allowed to rest, in a nearly horizontal
position, on the forge or furnace. The tire or tircs may be easily applied
to or removed from the wheel while in this position,

IMPROVED SCREW PROPELLER.

Willlam 8, Hull, Jackson, Miss.—This invention relates toa novel con-
struction of propeller desiimed to secure a greater driving capacity with a
smaller expenditure of power, and adapted to operate either upon the air
or water as a fulcrum.  The invention consists in a set of right angled
triangular vanes, blades, or fans, one side of each of which blades s at-
tached to the propeller shaft at right angles thereto, while the rear and less
scute apices are deflected away from the said shaft, the laterally project-
ing tapering blades, thus constrocted and arranged, serving to distribute
the work In mtio corresponding to the Jeverage throughout the length of
the blades, and thus securing & greater motive effect from a smaller
expenditure of power,

—_—— et ——

NEW MISCELLANEOUS INVENTIONS,

IMPREOVED ARTIFICIAL FEATHER.

Julius Brown, New York city, aselgnor to himself and Morits Leipziger,
—Piecces of downy fur are attached (o sheets of India rubber, which are
cut in proper shape to resemble foathers, and provided with wires or
whalebones (o Imitate the quills,

IMPROVED FLOWER FRAME,

Charles 8. Archer, Hanovor, Ind.—This conslsts of an outer perforated
seetion In connection with an Interior pection or core of corresponding
shape socurod thereto, the whole being closed by a bottom part to retain
molstened sand placed between the onter and Inner sections.

IMPROVED IINGED SIPLINT.

George 8. Adutos, Philadelphis, Py, By means of an Ingonlous armnge-
ment of serews this splint may be enslly and gradually extended and con-
traoted, ax may be roquired, and may be ndjusted (o the right or Jeft, as the
anglo of the limbe may roquire.

IMPHOVED LABEL HOLDER.

Samnel A. Hoghes, Brooklyn, N. Y.—This consists of 8 metal frame with
alserd guido monlding, open at one side for the card, which is retained by

8 spring-acted boltom plate, and locked by s suitable spring cateh or |

IMPROVED DEVICE FON MUSICAL INSTRUCTION.

Raseell 8. HIll, Industry, TIL.—This conslsts of s board frame with »
strip of woven wire, or other equivalent substance of dark color, palled on
o fitdde in advanes of Yght Hoes, reprosenting the ines of the stafl, together
with movable totes and other eharsctors 10 be nsed In teaching the princt.

Ples of yocal mnele, It containe all the advantages of (he blackboard,
while it s moes eaelly handled,

IMFROVED RECORDER.

be i tly and
InANDer.

ively changed thereon in & very neatand amusing

; IMPROVED POCKETBOOK LOCE.

| Franz F. Weiss, Jersey City Heights, N. J.—This device may be readily
| opened and closed by simple pressure on the lock with one hand only, =0

as to be conveniently used by ladies. It consists of a slide plate that
" moves along inclined guides of a top plate, and withdraws a spring plate
| with a p-ciceting bolt from the socket fastening of the flap.

TMPROVED ANILINE DYE.

| Lewis Leign, Pittsfieod, Mass —This is a solid block or cake, consisting
| of goap, gelatine, and an xnilinedye, the whole soluble in water, and capa-
ble of imparting a fixed color to fabrics.

IMPROVED AUTOMATIC TOY.

William Maguire, Jersey City, N. J., and Julius Gallot, New York city.—
This is an improved tic toy, that rep ts two b , or other
figurcs, in the act of boxing or fighting; and it consists of two figures,
| with movable bodies and arms, operated by connecting rods, the bodies
belng made to oscillate more or less on the fixed legs by spring-acted main
rods, that are actuated by a clock train, with frregularly spurred cam
wheels,

IMPROVED HARNESS BUCKLE.,

Manuel Huerta, The Dalles, assignor of two thirds his right to N. W.
Chapman, of game place, and Victor Trevett, Portland, Oregon.—This is
an improved fastener or buckle for fastening togoether the steaps of tho
various parts of a harness, to avold sowing and the uso of ordinary bucklos.
It enables a harness to be made cheaper, to be easily repaired, and to be
readily taken up and let ont,

IMPROVED FOUNTAIN PEN,

Philip Goehring, Richwood, O.—A tube or feeder passea longitudinally
through the holder. Through it the ink passes to the pen,  Tho holder is
ingerted in the lower end of a hollow piston, which enters the ink reservolr,
A small sir hole in the ink reservoir admits alr to rogulate the flow of the
Ink.

IMPROVED SHOVEL,

Patrick C. Kierns, New York city.—This consists in providing a tang or
oxtension on the npper end of the shovel blade, that is received by a split
handle, which extends o short distance over tho sldes of the upper portion
of the gbovel blade, and which Is covered and reinforced by triangular
platos riveted to said blade. The tang bolng covered with wood fs thus
rendered more agreeable for use in cold weathor; and as the outsido steap
In dispensed with, the handle is smooth throughout Its entire length,

IMPROVED MARKING BRUSIH,

James M. Patterson, Euchee, Tenn.—By pressing upon a spring with the
fingor or thumb, & lover raises a valve and allows the Ink to flow to the
bair of the brush.

WSO O
-

NEW AGRICULTURAL INVENTIONS,

IMPROVED HORSE HAY RAKE.

John L. Wager, Deposit, N. Y.—This is a wire-toothed horse hay rake,
which {s »o constructed that the teeth are firmly held in place, and at the
same thme are secured fo such & way as to give them the necessary play,
and allow them to be essily and quickly detachod when destred.

IMPROYED SULKY PLOW.

| Mercer Brown, St. Joseph, T1l.—This machine Is so constructed that the
| plow may be easlly and convenlently ralsod out of the ground, and may be
| turned upon the share or spon the bar without being swung to or from the
| Jand, The wheels may also run over com ridges or other uneven groand

without ralslog the plow when the wheels riss, or forcing it down when
they descend,

IMPROVED HARVESTER,

Willlam Gangwer, Mulberry, Ind.—This harvestor is so construeted nn
to enablo the eut grain, ax It falls upon the platform, to be conveniently re-
moved and doposited In gavels In a recefver, and comprossed, ready for

i binding. Saitable deviees enable the bound bundles to be readily thrown

Wicholan Vian Stoes, Philadelpbla, Pa—This ts 8 device tabo naed by & | T ¢ machine.
bartrnder (o tegleter his sbos 20 they are made, »0 that the proprietor can | IMPFROVED BEEHIVE.
know by examiuing the regleter how much maney thers should be In the |  Timm Hatfiold, Owlan, Tnd,—This bechive Is wo constructed as 1o pre-
drawer. vent the moth from entering, and is thoronghly ventilsted. The honey
IMPROVED LINE FANTENER. baxes or drawers way be armanged, exchanged, and removed, withoat
Duvid IL Levy, Xow York eity. asebgnor to himself and Grorge W, Gun. danger 1o e ek tr 50 the operaioe.
perl, of same place.—This conslets in making the sheave bolt of & block | IMIFROVED PLOW,
rovolve with the shesve, and Attaching a coank handle to one of It ende. Willism T. Cheatham, Riens!, Mise.—In this Improvement the plows
TMPROVED NYPODERMIC SYRINGE. may be set at sny devlred distancs apart, or bo reversed.  The device may
Jomoph MeMorrios, Nowberry, 8. 0.~Thie e an T bo used with one, two, or thres plowe, as may be deslred.
of bypodermic syringes, by which subentancons 1tjections may be made IMPROVED URCIPROCATING CHURN,

ins n-rzmwnhl c.udpalnb-n manney, s the injection is made simul- Payton W, Gam, and Willism H. Seawel), Strasburg, Mo.—This churn
y with the of the needle.  The luvention comslsts of a | has & long shallow bordy provided with & detachable ;umm-s board in
wyrings with hollow plangsr rod for guiding the newdlo rod, both rods be- | It center, pivoted to s frame, and conpected st one end by & rod with s

out of sight.
IMPROVED BIRDCAGE SCREEXN.

Gilbert W. Chapin, Brooklyn, N, Y.—The frame is made in two parts of
| V-shaped wires hinged together. Upon the wires strips of gauze or tarle-
! tan are sttached. ‘The devico fits around the bottom of a birdcage and
prevents the scattering of seed npon the floor beneath,

IMPROVED COVER FOR SPRING BED BOTTOMS.
Eortum K. Peck, Faribault, Minn.—This is an improved coverfor spring
bed bottoms, made in two parts, hinged to each other. Each half is formed
of two =ide picces, two end pleces, and intermediate cross slate. The
cover is placed upon the springs of the bed bottom, snd I8 stiff enough to
be kept from sagging between sald springs, and at the same time is elastic
encugh to accommodate itself to the yield of the springs.

IMPROVED BURGLAR ALARM,

Daniel Merscrean, Newark, N. J.—In using the device a slide is pushed
forward, and a spring wound up. The teeth are inserted in the floor in
such a position that the case may stand in an inclined position, with its
upper end resting against the door to be protected. If, now, an attempt be
made to open the door, the case will be pressed downward upon the slide
which withdraws a =tud from an escapement, and allows the alarm mech-
anism to operate the hammer to sound an alarm, while at the same time
the device prevents the door from being opened. In the case of & window
the device is connected with the npper and Jower sashes in such 2 way that
tho movement of cither sash may move the case and slide npon each other
and sound the alarm.

IMPROVED PETROLEUM STOVE.

Fredrick Hildebrandt, New York city.—This relates to Improvements
In the burner .of lamp for petroleam cooking stoves, by which the ol
yapors are conducted from the interior of the ol reservolr to the fiame for
complete combustion, and in which the spur wheels for operating the
wicks are arranged at tho interior of the reservoir, so0 as o presenta
smooth top surface, which may be kept cloan with greater easo.

IMPROVED LAMP WICK.

Walter F. Hopkins, Cincinnati, O.—This extension lamp wick Is so con-
structed as to afford & good light when the wick Is short and the oll low.
A set of loosowicks are connocted with the wick to be barmed, and serve
to keep the burning wick sapplied with ofl until all the oil in the lamp
ehall be consumed, however short the said wick may be.

ERSEUEEN

NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS.

IMPROVED EXCURSION WAGON,
Elisha Mills, Lexington, Mich,—This consists of a wagon body for ex-
cursions, constructed of an outer main feame, supportod and attached to

;
]
;
:
E
;
:
:
i

boards, which is secured to the driver's scat nnd a roar head ploce,

IMPROVED WHEEL FELLY,
Edward P. Hood, New Boston, Mass.—Tho ring plates aro made open,
and with a splice or 1ap, to enablo the shirinkage of the tire to bring tem

Hermann 1. Cammann, New York city,~This conslats of two arms
Jointed together, and provided with & notehod and & spring boltor

dotent, and Jolnted to a plate attsched to the Jower mil of the 1
tothe rod that operatos the alats. Iy this device the alats may
and retalned In any desired position.

IMPROVED MACIINE POR SAWING AND BOIING

BLOCKS, o
Frod T. Stevens and James O, Stevens, Coos, N, TL—This bs & con
tlon of a clamping device for holding the wood while belug swed
wood to the machine. There ls also & swinging saw for eu
Hockn, and & sliding boriog wandrel, that Is moved up at
stant for boring the block. The varfous parts are openated
IMIPHOVED SANIE CORD PASTENER
Charles Hinteman, New York clty.—This couslats of &
secared to the saah by & slngle serew near one end, and at
Tipe, that project ander o lock plate.

Ing connected 1o spring-scted plunger rods of tubuler #ide caslngs, and re- | treadle, B

E i *. By operating the treadls the churm body Is upon -
tained by spriogacted triggers, They are simultancously released for | ota, foreing the milk from one end of the nldychv::::!y (oll:.(::;t
jolutly entering the skin and Injecting the Nquid. | through the holes in the plate, and bringing the butter In & short time,

| turpentine, and sulpur,
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Lockport, N. Y.

Fountatn Pen Holder—Wanted partios to manufacture,
In quantities, the Pen Holder and Case. Address for
0 En-

= "y
first cost or constumption of fuel, For particulars, ad-
‘droas J. N. Petty, § Broad 5t., N. Y.

‘Wanted—Second-hand Re-sawing in
condition. Address, with fall particalars, R. B. P., &
Liberty St., Utica, N. Y.

_ For Sale.—Rights to manufacture and scll in Western
toms of Shoet Metal Vessols. Tinsmiths save one third
by using it, Stiles X Groen, Copenhagen, Lewis Co., N. Y.
Second-Hand Spoke Machinery for sale cheap. Ad-
dress J. ¥. Perrigo, Canandaigua, N. Y.

‘Sclentific American, vol. 3, page §77. We sell all kinds
of blanks, Clronlars free. . 5. Mann & Co., 122 Dolphin
St., Baltimore, Md.

Send for James W, Queen & Co."s Catalogue of Draw-

Power & Foot Presses, Ferracuto Co., Bridgeton, N. J.

Saperior Lace Leather, all sizes, cheap. Hooks and
Couplings for fiat and round Belts. Send for cstalogue.
©. W. Arny, 18 North 38 St Philadelphia, Pa.

F. C. Beach & Co., makers of the Tom Thumb Tele-
gruph and other electrical machines,bave removed to 50
Water St,, N. Y.

For Bost Presses, Dies, and Fruit Can Tools, Bliss &
wahmn.m.ot Plymouth and Jay Sta,, Brooklyn, N.Y.

‘Water, Gas, and Steam Pipe, Wrought Iron, Send for
prices. Balloy, Farrell & Co., Pittaburgh, Pa.

Hydraulle Presses and Jacks, now and second hand.
Lathes and Machinery for Polialilng and Bafing motals,
E. Lyon, 0 Grand 8t N. Y,

Solld Bmery Vuleanite Wheels—The Solid Originay
Ewmoery Whool —other kinds lmitations and Inferior.
Caution,~Our namo s stamped In full on all our best
Standard Belting, Packing, and Hoxe, Buy that only,
T'ho bost Is the cheapost, Now York Dolting and Pack-
Ing Company, 57 and 38 Park low, Now York,

Steel Castings from one Ib, to five thousand Ibw, In-
valuablo for strongth and durability. Ciroulars free.
Pittaburgh Steol Casting Oo,, Pittaburgh, Pa.

Shinglo Hoading, and Stave Muchine, Seo advertise-
muont of Trovor & Co,, Lookport, N, Y.

For Solld Wrought lron Beams, ote,, see advertise-
moent,  Addross Unlon Lron Mills, Pittaburgh, Pa., for
Hthograph, oto.

Hyatt & Co.'s Varnlshos and Jupans, as to price, color,
purity, sod durability, aro oliesp by comparison than any
othors oxtant. 24 Grand st., N. Y, Vactory, Nowark,
N.J. Bend for elrcular and deseriptive price lst.

More than Ten Thousand Ceank Shafts made by
Chisster Btool Castings Co., now running; 5 years' con-
sant use prove thom strongoer and more durable than
wrought ron. Secadvertisoment, page 173,

Skinner Portable Engine Improved, 2 1-2 to 10 H. P,
Bkinner & Wood, Erle, Pa,

Bplit-Palloys and Split=Collars of same price, strength
and uppoarnnoe s Whole-Pulloys and Whole-Collars,
Yooum & Son, Drinker st,, below M7 North Becond st.,
Pulladolpbia, Pa.

Yacht and Stationary Englnes, 2 to 20 I P.  The best
for the price. N. W, Twiss, New Haven, Conn,

Emery Grinders, Emery Whoels, Bost and Cheapest,
Awarded Medal and Diploma by C lal C |
Addross American Twist Drill Co., Woonsocket, i 1.

Address | formed that the lava gas tp I made by & patent process,

good | will find a recipe for cement for patching Jeathor boots

'Suutiiit

the fougth of Wi crank arm nor tho
the ear 16 to run~T, I C. wil find
uwo of glne in bollers on p, 86, vol, 52

direetions for bullding a refrigertor
AL-C, B, O, Isinformed that steel has
beeti used for maklog bollers, As to flow of water
through plpes, see p. 48, vol, @, L. C. will find di-
rections for pollaing shirt bosoms on p. 00, vol. 31,
To clean kid gloves, weo p, 949, vol. 50, —W, D, can uso
aquariim coment on hin wardian caso,  Beo . 208, vol,
WA, 1, will flnd & reclpo for Babbitt metal on p, 182,
vol, 88,/ A, 1. I rightan to tho slze of the drill asked
for by W.IL R, The §} drill would bo sbouat ¢}y smnllor
than tho & hole,—11, & W. will find a good recipe for &
depllatory on p. 289, vol, 28.—W, 8. F. will find diree-
tons for niekel plating on p, 174, vol. 30, —L AL 11 s In-

~B. F. P. will find something about the Australian colo
nies of Groat Britaln on p. 101, vol, 80.—H. L. C. Is In~
formed that we do not recognlze hls coln from the im-
pression ho sende, D, ¥, H. will find an answer to his
query as to large and mmall wagon wheels on p. 91, vol.
36—, Y. D, will find directions for making hydrogen
on p. 341, vol. 27.—B. I W, ean mount photographs by
followlng the directions on p. #1, vol, 81.—J. W. B. will
find & recipe for an aquariam cement on p. 202, vol, 28—
MceC. will find a recipe for macilage on p, 22, vol. 31.—
J. 8. R, will find an articlo on American graphite on p.
55, vol. #5.—L. J. D. will find a recipe for a bright bronze
on p, 51, vol, 31—C. L. T, should read our articles, now
in conrse of publication, on stralghtening metal plates,
—0. 8. s Informed that wo have no means of verifying
the sea serpent story.—~A. J. P, and 1. W. C. will find a
recipe for baking powder on p. 183, vol. 8L.—E. J. will
find a recipe for black enamel on lron on p, 208, vol, 26,
3. D, Jr,, will find an answer to his query as an alloy
that will expand on coollng on p. 158, vol. 3.—T.8. V. |

on p, 119, vol. 2R.—J. H. W. will find & description of an
incubator on p. 278, vol. 31 —C. R, will find & recipe for
artificlal marble on p. 57, vol, 28.—I1. J. D. will find di-
rections for French pollahing fumiture on p, 11, vol, &2,
—J. AL T, will find & formula for safety valves on p,
863, vol. 20, and for horse power of engine on p. 33, vol.
B.—G. W. W. will ind a recipe for a depilatory on p.
107, vol, 30,~C. B. W. will find directtons for re-tinnlng
tinware on p. 139, vol, 34 —J. McF.'s device isnot a per-
petual motion, as it depends on beat for ita power.  As
to the flightof birds, he forgets that the atmosphere ro-
tatos aa well as the earth.—W. B, will find something on
the retina of the eye on p, %0, vol, 2.—C. H. 8. will find
directions for making artificial meerschaum from pota-
toes, ote., on p. 307, vol. 34, —F, L, will find directions
for coloring gold chalns on p. 43, vol. 30.—H.J. D.,
SSHJFL,TMPF, J L N,W.B,BL.,EE,
R, S, P.W.,and others, who ask us to recommend
books on industrial and sclentific subjects, shoald ad-
dress the booksellers who advertise In our colamns, all
of whom are trustworthy firms, for catalogues,

(1) G. 0. E. asks: 1. What would be the
effect of the explosion of 40 gallons each of pure oxy-
gen and hydrogen, contained in gas bags like thoso nsed
with the oxybydrogen stereopticon? A. A mlxtmofi
oxygen and hydrogen in the proper proportion is as |
powerful an explosive, in proportion to its specific grav-
ity, as nitro-glycerin. The explosion of such a quantity
of the mixture as you mention, in an ordinary spart-
ment, wonld endanger the ballding. If the gases are
not mixed, there is no danger, as neither of them alone |
is explosive. 2. Is there no way of preventing the pos- |
aibility of such an explosion? A. With suitable safety
bottles between the gas reservolrs and jet, and with
equable pressure in each reservoir, there is little or no
danger under skillful manipulation.

(2) J. M. A. says: I find an apparent con-
tradiction between two standand authors as to the defiul-
tion of ** living force,” Bartlott's ** Analytical Mechan-
fen,'" page 45, says: *“The living force of a body is double
the quantity of work expended by its inertia while it Is
acquiring its velocity,” This author represents the lly-
Ing force by M ¢2. In Peck's ** Mochanles," it is stated,
on page 187, that “* the expression 55 M o2 is called tho
living force of n body. . . The living force of a body
In the measure of the quantity of work expended in
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Auevican,

(%) A. J. K. says: In the glags sand business
wa linve durlng winter 1o dey all our sand. T dry it no
on a floor, drying 16 tons In 10 hovrs.  Is there an appse
mtas that we coald tse that would keep the sand In one
place and save the work of shovelling it off the floor?
A. For similar purposes the material to be dried Is
cansed (0 pase, by moans of continncos bell huckets,
through the oxtended flue of a small brick furnace,
Phis method has sueceeded vory well, and s employed
oxtenslvoly for tho drylng and roasting of certain ores,
ole,

() J. J, asks: How can I unite o set of
vuleanite teeth that are broken, that they may stand tho
saliva and heat of (ho mouth? If 1 knew how to make
the yulcanito that the teeth are sot on, I think I could
have mended them with I, A, Mix dry cooulchm‘ac

tum 8 parts, shiollac & parts,  Green No. 13 Chlor-

w | Mo of potash O parts, nitrate of barfum 20 parts, lycopo-

Qlam 8 parts, sogar of milk @ parts. Groen No, &
Uhlorate of potash 1 part, nitmte of barium & parts,
shellne 2 parts,

(17) J. F. naks: Please tell me how I detect
| tellurfum fn ores, and In what mincrals it ls chiefly
| foand? A, Metallle tollurium Is o tin-white, brittle b

stance, with o metallic luster, and o specifie goavity of
25, 1t In pover found free In Nature, but usually In
lcumblnnllun with efther bismuth or gold and siver.
| With blsmuth, It constitates the mineral known s (ot
! dymite, which hus n stecl-gray color and a high motallic
| Juster. Tetradymite occurs in tubular erystals or foli-
| ated masses, which mark paper like black lead. Tellu-
| rium, in combination with gold and silver, forma the
I | sylvanite, of metallic luster and steel-gray color,

with half its welght of flowers of . and thoroug
ly knead the mixtare on & plate of warm metal.  Heat
tho teoth to a temperature of about 212° Fab., Join the
fractured odges with o it of tho caoutehoue dough,
waolstenod with & drop or two of bisulphide of earbon,
and expose the whole to a temperature of about $0°
Fuh. for 2 hours. At the expiration of thix time, raiso
the temperatare to 30°, and maintaln it constantly at
this for 4 hours more. When cool, the joint will be
found firm, and may be trimmed with a sharp knife.

(7) W. R T. says, in answer to C. 8. D,,
who asks a5 to what is the best wood for a gnitar: My
experience shows basswood to be best.  Elther use
tho wood In pleces, or get & strip of & sufficlent longth,
and steam it =o that it will not break,

(8) J. A. M. says: I have a 26 inch under
runner burr, and the spindle heats when the stand s fall
of oil, 5o that T have to stop. There is no grit fn It
How can I remedy it A, Make your spindle cone-
shaped at the end, like s lathe center.

9 J. N. P. asks: 1. What is draw-filing?
A. Draw-filing is filing with the length of the filo at a
right angle to the motion of the file, the latter being
held fn botls hands and made to cut on both strokes, by
which process the file cuts more smoothly.

What is a shaping machine, or what is the difference

hine is a hine for pl
machine the slide carrying the tool travels, the table
holding the work being stationary. In s planing ma-
chine the head and slide are stationary, while the table
carrying the work travels back and forth.

A friend of mine has been working for years on a ma-
chine to be inclosed in a calsson, and let down ina cis-
tern, clalming that the water of the cistern will run the
machine and pamp & continuous stream ot of it at the
top as Jong as there Is any water in the cistern. Thave
tried to convince him that be §s tryring to make a per-
petual motion, but he says ho lsnot. A Sach an sppa-
ratus would be & perpetual motion.

(10) C. R. 8. asks: 1. Which is the most
powerful and jeal for & road | tive, a doub)
engine of 8 horse power In each cylinder, connecting on
the same driving shaft, or one single engine of 16 horse
power? A.The double cylinder woald be the best. 2.
How large should the boiler be? A, Consult a manufac-
turer.

(11) J. C. M. asks: How can the amount of
friction of a valve on its face be ascertained, if we bave
the pressare of steam per inch and the area of the sur-
face joning the friction? The hoald de-
signate the number of Ibs, applied to the valve rod ne-
cessnry to move the valve. A. The precise pressure

t be calculated b it depends upon the fit of
the valve to its seat.

(12) E. H. M. asks: What kind of curve is
best to use in bent arm gears? A. Variously shaped
curves are ased, all serving equally well,

Of what size shonld master taps bef A friond says
that they should be of the same size as working taps,
while I hold that they should bo o of an ineh larger,
A. Master taps for tapping dies should be from once to
twlce the depth of the thread larger than the boll the
dlo is intended to cut.

(18) L. M. C. aska: If o locomotive is run-

producing the velocity." Thus one author places the
weasure of the living force at twice the amount of the
other, Why this discrepancy? A, Professor Bartlott's |
definition is probably the most generally aceepted; but
there Is good modern authority for the other, Itis a
case of definition, abont which anthorities are apt to
differ. AL ngree that the energy Is 36 M o2, whils some |
conslder that donble the energy In an Imaginary * lving |
forco," and others do not,

(#) C. asks: What kind of dye is used in |
coloring rattan for fancy ohalr seatat A, For blue, sul-

| o decoction of madder and logwood,

To Cloan Boiler Tubes—Use National Steel Tube |

Clennaor, tam pered and strong, Chalmors Spenee Co, N, Y,

D, Frisblo & Co. manufacture the Frietion Pulley—
Captaln—best In the World, Now Haven, Conn.

- —

A. B. B. will find directions for making an
wollan harp on p. 830, vol. 26,—A. . B, can coppar iron
wire by following the directions on p. 90, vol, 81, To
#llver it, use the preparation deseribed on p, 290, vol, 81,

41, D. Is Informed that we do not know of the offer of |
a preminm for a method of crystallizing maple syrop,— |
. B. B. and many others sbieuld read our article on the |

borse power of an eugive on p, 53, vol. 83.—E. T, will

|laminm of the outer shell,

flud diseetions for bullding a hen house on p, 139, vol, |

T, 0. will find something on the formation of butter
10 the processof churning on p. 119, vol, 80T, F, M,
will find n good recipe for loo eroam on p, 251, vol, 25,

phate of Indigo, partly satumated with an alkall, l’nr:
scarlet, Inc dye used with tn salt sy & mordant. For red,
dye with madder, using tannin and alam se mondants,
For black, impregnato with acetats of fron and boll with
For green, boll
with sn alum mordant snd then with sulphate of Indigo,
and o little fastie or quoreltron,  For yellow, use an
alum mordant and dyo with fustie,  The conl tar colors
way nlso be employed for this purpose,

@) J. C.P.soyn: LT winh to build o tog |
boat for the purpose of towlng barges ladon with oyster |
aholle, The barges xro 50 foul long by 10 feet wide, and
34 feot deep, and will hold 7 or 10 tons of sholls.  What
#lzo should the steam tug bo 1o tow such barges ot the
roto of 8 or 6 miles per hour? A, If you only mean to |
tow one barge at o thue, sn ordinary row boat, 18 to %0
foot long, Nttod with engine and propeller will answer
vory well, 2, What are the conatituents of oyster shaoll
Hme? A, An analysls of aystor shells by Schossberger |
shiows that they consdat of three layers, as followss 1,
Inner layor, tho socalled mother-of-posr), £ Drown
hard scales, forming Whe outer odgos of the saccossd ve
8. A chalky layer, Intes
posed between the laming of the shell, The first of

ning on a down grade (the drivers, of course, having a

forwand motion) without working steam in the oyl |

dom, the throttle oeing entirely clomed: if the englover

| throws back tho reverse lever o that the backing ec-
| eentries work the valves, what would be the rosulty |

road some time ago that alr wonld be pumped through
the steam pipes Into the boller and thas tnerease the
prossire,  But how Is any alr golng to enter the boller,
the throttle belng elosed? A The platon would draw
alr from the exhaust, and pomp (6 partly back through
tho oxhaust and partly loto the steam chest,

(1) J. J. asks: Will s well constructed
condensing engine of & Inches bore and 12 inches stroke,
cotting off at A stroke, with » steam prossure of 100
Ibs, (which would be 95 Ibs, at end of stroke, aml an
avorage of about 67 1ha,), glve us much power as & coms

| pound engloe tnking the same amoant of steam? A,

No. The compound englne would give most power,

(16) G, E. O says: T read that to reverse o
stationary englne the eecontrlo shoald bo turned half.
way round on tho shaft from where It stood,
that It will not do to tarn it exsotly halfway ronnd, and
other oogineers dispute this, Please let mo know, A,

If the valve has b0 lead, the ecountric may bo tarmed |

balfway round cn the shaft o make the engine run the
othor way,
turnod halfway round wonld set the valve wrong to
twlen the wmount of the lead,

(10) O, J. says: You are doing the commu-
nity n good service In polnting ont the pol charo-
lor of the fumes of the colored firos onlinarily em.
playsd, and the dangers that may arkse to delicate con.
stitutions by their use, With a view of Introducing
some mixtures that seem to be free from njurious n.
grodients (salphar and t y and com-

theso Ina: Carbonate of ealefum 047, organto mat. |
ter @2, other salts and loss 01, The second contalng |
001, 008, and 426, and thae third 886, 4°1, 07 of theso In. |

¥ 1a belng oll 1) and producing fumes not even
80 annoylng ax tobacco smoke, 1 append the following

| formulm, nnd send yon samples of two differont red

. W, B. will ind on p, 948, vol 80, o recipe for [ gredionts respectively, You should consult our adver | firos: Red No. 13 Ohlorate of potash 16 parts, nitrnto of

paste for fustening pupor (o to 0. W, D, will find | thelng col for add

of deal

and manufae

on g, 195, vol, 81, dircctlons for bluing stoel.—~W. W, | turors,

strontium 50 parts, lycopodinm 8 parts, sugar of milk 4§
parta, Red No, 2: Culorste of potash 1 part, niteate of

betwecn a shaping machine and a planer? A. A shaping |
ing fron. Ia s shaping |

1 claim |

But If the valve haa lead, the cccentrio |

| When fused on charcoal it yields a light yellow, malle-
able globole, which contalns 1 part telluride of sliver
b and £ parts tellurido of gold, Metallic tollurium has, at
present, no place fn tho arts, and finds a market only in
! the preparation of mineral and other selentific cabinots,
| 1ts price is quoted by dealers In rare metals ol nbout 84
| per ounce or $90 per pound.
| (18) E. C. H. asks: 1. Is cast cast-steel suit-
tlblflarhp and dles for steam pipes, and for other
kinds of screw<cotting? A, Yes, 2 What I the
| ahrinkage of cast cast-stenl, and of malieable iron? A.
| It Is very brregular, differing acconding to the size of the
| canting. 3. How much larger shoald the tap be for cut-
ting open dies than the bolt that the dies are tobe used
on? A. About 136 times the depth of the thread lnrger.

(19) J. D. E. asks: Why could we not
make a teloscope on the principle on which the Hayghen-
| jan eyeplece Is made? A. Becanse the chromatic and
'w:mummnahmwnchnm
bization of Jenses,

(20) W. W. H. says: I wish to stain some
windows for a church. Please give me a recipe for
making & good Imitation of colored glass, A. You can-
not atain the glass withoat removing it from the win-
dow, but you can Imitate the stained glass by means of
transparent colors applied ax paints. For this purpose,
use such colors as Prusslan blne, gamboge, and car-
| mine. These will give you the three primary colom,
| and by their mixture the other tints may be prodoced.
Apply with 5 brush, and use any trsnsparent varmish,
such as dasmmar, as the vehicle,

1) E. R. asks: Is there any liquid cement,
that is less expensive than shellac, with which I can ce-
ment together fine white sand or pulverized pumice-
stone? A Common rosin dissolved in naphtha, with the
addition of a little gutta percha to render the resulting
cement more binding and less brittle, is a prepamtion at
once strong, chesp, and waterproof. It may be concen-
trated to any consistence by evaporation of the sol-
vent.

(22) J. F. 8. asks: How can I recover sul-
phuric acid from waste, after the washing of nitro-gly-
corin? A, There is no method sufficiently economical
tobeof any practical value for this purpose. The con-
centration of the acid by the evaporstion of the diluent
would be tedious and expensive. If the solution Is not
too dilute, the greater partof the sulphuric scld may be
removed as sulphate of lead by agitating it with the
proper quantity of dry lead carbanate, allowing to settle,
and subjecting the dried precipitate to dry distillation in

t retorts heated to bright red

Please tell me of a simple and cheap method of mak-
ing glue? A. Gelatin or glue exists in many animal tis-
sucs, ns the skin, cellular membranes, tendons, and 1g-
aments, and forms the framework of bones, homs,
| hoofy, ete. It may bo separated and dissolved out from
theso by protmacted bolling with water. The agueous
solution, when cooled, gelatinizes; and when this jolly
Is dried, it constitutes ordinary glue.

(23) 8. J. T. asks: What form of coup-
ling fs the most durable and best adapted to run the line
shaft of a threshing machine eylinder, 700 or 800 revo-
Intions por minnte on an_ angle, say, of about Ay A,
Use an ordinary aniversal coupling,

(24) W. W. nsks: 1. Please give me the
philosophy of the expansion of steam In the cylinder of
a steam engine,  Why does a cylinder 7 foet Jong and
834 foet in diameter, other things being eqoal, give a
power twice as groat as a cylinder of half that length,
although the surface of the plstons is the same? A,
I The powoer of an engine s the resaltant of threo data,
| prossure, distance, and timo, I a piston has 1,000 Ib,
| prosatre on it and moves 8 feet in 1 second, it has half

the power of one that has 1,000 1hs, pressure and moves

7 footin 1socond, 9. Is the pressure on the plston, af-

ter it has passed 0 feot from the starting ond of the 7

feot uylinder, any greator than it was when it had reached
| npoint 1 foot from that of starting? A, Yes, unloss
! the steam 18 cut off before the end of the stroke. If
| the steam follows the plston full stroke, the power will

Inorenss in proportion to the length of the eylinder. 1If
| the steam supply b cut off before the platon reaches the
| ond of the stroke, the steam will expand and losos pross:
ure in proportion to the inereised spaco 1t voonples,

(25) M. 5. D. says: For the information of
the correspondent who asked as to twisting augers, al-
low mo to say that the blade or twistof the common
earpenter’s anger v made by drawing the iron or steel
fout nearly flat, something like the blade of & mble
knife in shape, but thicker throtgh the center than at the
edges, s wide an you want the cutting slze of the uger
to be, nnd o litto longer than the twist is to be when
done,  This & thon heated; tho ontting end or hoad 1w
clasped in o vise; and the workman, holding the other
or shank ot with tongs, twists 1t over from right to
leftoy hand. 1t s afterwanis made trao by means of
crtp dios mpidly opened and shat upon it,  The hewd
e struek out in & die aftorwands, -

(6) C. W. H. wsks: What paste or glue
Wil fusten papor firmly to fron and stone? A. Melt to-
:u:lm';::ul p.mnrub:hmm iutta percha,  Use

ol e surfuces to
eloan and dry, TG Mo P

(¥7) G. 8, W. says: About 4 feet square of our

fNooring, with about 15 inches thick of sawdust between
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was probably formed by the fusion of oxide of lead In
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3 p (¥ practically removod, 8, | Button, Voo & L. 187,000 | Labrionted monlds, producing, O, 8,
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; bettér to remove the danger by sub- | One eapa % X i Car ooupling, I'. Brown.... L1802 | Milstono oye, K, G, Wallnoo....... "
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| . Y 0 y, O, O, Farclot.....
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L) A knocking In n wate Diegblndi o Ty . 180,000 | Pupor box muohing, K. 1, Beechor. . voeoi s
P. W, says: I havo spllt: some gino, and the pump Ia attached to the cronlicad; the | Carriago, talling front, P. 0. Dutham.............. 46 | Danet box suclinte K6 B, Feecoro it R e
@) F P. W. says | {pe with an ale chinmber on it} | Cacrlogo Hghts, framao for, . A, Neldor...... n
. Pleaso tell mo how Tean got 18| foad o it s 84 Ineh Jead pipe with o e " 1w, 0t0., . H.Rickotson...... 186,058 | Pon, fountain, Might & Taylor.... . oo
o u.mmmw 1 A If the ink f=of the | (i dischango pipo to the bofler §s 1 ineh, with an alr (vmllnu motal mr‘ r«l: " ri'(ri ‘‘‘‘‘ . 7492 Pon holding ponell protector, H. C. Benson
. o by, yourien, tbe ro- | chamber,  When the foed pipos make s fear. | Cheth machine, & taonird (6. - - 180,957 | Photo-ploturos, mounting, J. J. Hartman ...
S KU e n {;e eo)nrln'g matters of the | rul nolse, n4 though some one were hammering it, A, :.:::::'.::‘:’, : :,"I",lrff.ii::i, ,,,,,,,,,,, . 185,07 | Photographs, wushing, N. J. Miller,....
iboved without destroying e area of the suotion pipe or suction valve {s probably | ORATSOKT "'"‘,'r,. f'.,,..,n.\.., O, M, Morgan.. .. 157,160 | Plane trons, making, L. Spring......
sf  toa small, cansing tho valve to hayo too muoh 1ift; and | oo BOOK, bUslnos, J. W, TUrner. ...... .. 187,008 | 1:1.," "G, M,.m,.,;,.,;‘, Mom.mm
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? A. You : { rog 7. H. Shofe ;

| ceived from the following correspondonts, and | ¢ue nox, 0. Flatolor - 187,116

Plumbor's trap, L. Schoonberg...

Fireplace heater, 8. Merrick............
griting the strength out of it, make it 40 that anything | chimneyst Who makes artificial limbs of hard rbber? | FireprooZ Book cover, B. WV, Gloves ().

immersed in it would not show the lime after taking Who makes artificlal eyes? Why do not makers of ar- Floor clamp, W. H. Tarrant
outand drying? A The excess of adhering lime 103y tificial stone advertise In the SCIENTIFIC AMERICANT™ Food preserving, C. G. Am Ende..
be removed by immersing the sab after digesting - All such personal Inquiries are printed, as will be ob- | Foot warmer, W. T.

| ol ) C. Lorsoh... .. 187,140 | Power, tranamission of, €. C. Webber..
contact with sulphur, from which it erystalllzod. | oxamined, with the result stated: :‘::‘,':;. l;::‘l‘:)ll:‘l‘l‘u"v;:t:;‘:lll‘t‘) "41‘;':::‘ L i T 187168 | Proxsure gngo, 1 BNAW::.evsse ooires
@31) 8. W. asks: What are the names of | @, M. 8.—No. 1 1s pyroluxite, a gray oro of manganese. O P B S et o | Shomdop gy
tho elomentary bodies discovered since 18601 A, The | No, 2 iy ohnleophyliits or copper In combination with ar- R R R S <., 187,152 | Pamp, A, 8, Lyman.
elu t gallinm, discoversd by Lecoq In 1878, I8 the | wenfe acld, No, 8 is quartz, No, 4 contains ealeito and Coffoo pot, J. Cromwoll,...,.... oo IBT007 ) Pump, 8, POLOTAOD. covisceriniisninas
e g ! apophyllite—earbonate of limo and silicate of lime and Collar, dotachnble, A. Riloy.. .. 187,176 Pump bucket, olnnln.f‘. F. Lockwood.
s e = Tt pntn-h'.--l{. M. P.—Your powder consists prineipally of Coltor plow, W. I, ColMott. . o.evirieeein veee 187,100 ; Quilting framo, A, “‘ur:m;’i“l;ii”k"
(82) L. F. B. says: In answer toJ. J. B, some organie body; but the quantity was so small that  Core for onsting car whools, W. 1T, Paige <. 185,010 | Rofining or,;kn'rlllo. (ﬁ. :e'r elsticker,
and others, you say that water boils at 184" on it | wo conld not determine Its natare, D, A1t containg  Corn husking implement, M. L, Huss .. . oo 187,144 Il:ful;‘--vul;m;or' :".m,.wyu Mnnloy
Bersard, This monntaia ts 6,400 'ﬂ "',’,h(mA,'f,,’ T | mica and sesquioxide of fron.—T, R B.—It Ix an fm. q«mpllnntlnr. SO s 20 e ppbialca M G ey
right? A, The Swiss St. Bernand is 11 | pure clay—=ilicate of alumina,  Yon :lld'nol pay the :‘:::: :I::l:::' l-‘..l."n;l,omon.-: ..... "% 167 0k | Took AINIAE SEatha P P e
height. 3 | postago on your specimen.—A, D, G,—No. 1 s mica Cotton olmn;‘r. S T AMRE S 180,51 | Rook drilly, supporting, D, Wo0... ...
1 (38) W. C. L. asks: Does gulvnnizod Ao | reitst. No, Sapponrs itoibe casdiorite, (oxlds of tin). Cotton planter and distributer, J. A, Shine....... 187,066 ' Rolling motal, 8. Duff...... evess
F attract more cold than copper or other metals? A If | g o Jarger specimen,—F, W, M.—It ix iron pyrites, Cotton saod and corn plantor; i A True.; . 186,003 l_woﬂna. nm.m?"". W. Host..
s we anderstand you, the metal that is the better heat | g p, 7, vol, 86, —E. T.—Your mineral scoms to bo n CrAtN A ABNAR S OL T PAOS vosssiiors .. 187,00 | Sash fastorior, . J. Hoyt.....
.} conductor will condense most moisture upon its surface; pioce of scorin from some furnnce. It contains iron, Cufrbutton, stud, ote., F. B. Capron .. 185,987 guah hom;;:;h t(:;:]&rsmm.,
iy In this respect copper far surpasses galvanized iron. If | sulphur, lime, and a large quantity of ‘c;;rhon.-—n.k". L. :::::;::2:';‘:1(:‘:;:::;" ;r)nornoy " l96 18:;’; Sze“;lpﬁll;nwr. ey J.pB:: Roynoldx
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? ==y ] MMUNT IVED Dosk, H. H. Wiggors .. 187,074 | Sawer trap, J. Ganter
¥ (34) J. asks: Is there any substance which, o A O 3 Disisrbtiaket 1:?:‘1! lantorn, 0. M. .. 187,001 | Sewer trap, automatic, J. P. Schm
" di lfl:d in alcohol and applied in sol to sur- | The Editorof tho SCIRNTIFIO AMEMCAN acknowledges, | Distillory slops, drying, Junker & Wolfe.. .. 187,145 | Sewing machine, R. Jones ..........
¥ s light<olored woods, such as ash and | With much pleasure, the recelpt of original Papers aNd | 13511 &0, AtWOOA...«.vvs <rveesrsese veee .. 185019 | Sewing machine winder, W. L, Fish.
' m.:\;c wi;l-g ““ e e etar and n;nke the graln more | contributions upon the following subjects: Doll hoad, L. Refohmann. ... x }?ﬂ 5 2:::1:3 muc:ll:o :::;erﬁ Ml..‘:’t;oop..
DT .| Ona Geographical Question. By P. G. Dredging bucket, A E. Halli......... .« 187,00 | Sewing machine feed, H. Feyh.............
] ? R v A SR P s ta: By W. W, Dredging machine, F. . Duokham, .. 186,904 | Sewing machine hemmer, C. L. Goethals
p 2100 B ety Dichod Wiaing 12 Alcohol T 2o t:hln,or i g: 2::; D%ﬁ;:‘:::-r(;::::h:.ny C L. K. Dy o tor, J. 'm kinton, . 157,088 ‘ Sewing machine, overseam, J. S. Hall...
he a very thin varnish of mastic, Such woods darken by ' on ; N‘:\‘:' Car Coupling. By the O'K. McK. Earth auger, B, & H. Cox..... . 185,959 { Sewing button holes, C. M. Banks......
- age; this cannot bo avolded. On Civilization, By T. .R v Earth auger, J. MoCullough......o. coon 181.:3 | ::we;:smmnc:nlzo dm‘%u:devto: Capeling.....
: ks: What li ; & i Eaves troughs, making wood, W, H. Nudd...... 186941 ° m, finishing, W. D. st . 186,000
I ®) e : hquid e l On the World's Age. By A. F. &ryi:ox tn:tonnr. 0. : Stompol..ooiie,. vess 187,106 ; Sheet metal, shearing, G. Summers. . 187,068
we:mlhln;ml’onld FRSIIND WRE L0 XL WORIN Wiinon | Also inquiries and answers from the following: Egg holder, C. Mueller............. . 187,041 | Shovel, P. C. Kierns ... ...iovinss 187,020
E £ GECHR FUICIIS |20 ATRTI. Bt Pk 7. C.—W. A, M.—Y. S.—J. M.P.—N. 8.-J. B, H.— Egg holder, R, B, Smith..., . 157,188 | Shuttle spindle, E. M. Stevens.. m
¥ EPAnhonvhaswing e decay ol T woodlt FA- 1A 6 60 R S R G A R T P RAL Elovator, oto., coko cruslior, . Marmot. . 187,158 | Skylight, O. Davis.... m.'l’“
; sprinkiiag of cruda carbollc ackl would, In great pett | _y ooy i 6i—R. 7.0, Embroldering machine, 1. L, G, Rlce..., . 186,953 | Slag pot, H. Zottman. il
% acoomiplich this, without injury to the planking, = Engino, hydraullo,J. D. Richardson.. - 187,013 | SIntes, J. W. HYBLL......0o0esereenene s, 1
36) E. A. W. asks: H I = HINTS TO CORRESPONDENTS. Englne pumplng, J. 8. Wilson ...... - 188367 smmm sharpen be:l & Moulder v mw
¢ e G A whose inquiries fail to hould | Engine rotary, A. 8. Lyman..... J151 | Snow 0T 100! LF. <
cat thie o Y 18IS
the clinkers which accumulate on tho ‘brick linings of | ot thiem, If not then ptblished, thoy may conoluds | Engino rotary, FL. T, \Willson, 5 ::Zﬁ gofa m&LWH?.&; ........ 4 g:m
cooking stoves? A. These are due to the presence of | that, for good reasons, the Editor declines them, Thoe | Engine rotary, I, g \§'oo¢|1‘l 13;156 | smrk o " er: c..B. ..... e :
e e i i b a Sabihe e Maouk alvaTy be o l;::lm:;‘::onm, :I .J 'l' Loo;:l; 3 > lm,'sao Spinning frame stop, W. F. Hastings..... B Lo
e e | Ioguiries relasing; to paients Cpjto (e paterabllily, Emr:slvo:l:npo'm;d .Mneklo Fnum & ll"r.onch... 157,155 | Spinning toul slide rest, M. C. Chambers.. 157,08
hclmmm s s et e Y el { of inventions, assignments, etc., Will notbe published Feather mnovnlor.“;. an;r ..................... 1%,96 | Springs, making, A. French............ .. 1890
thess iy voided by using only fael {ree fr0m | pere, Al such questions, when fnitials only are given, Feathers, artiicial, J. Brown... .. 1%.98( | Spur, A. Buermann ......... 195
o i j are thrown into tho wasto baskot, as it would ill half of | pence, J. G. GHPIN. .........cesensnn.ns . 18,124 | Stamp, hand, 8. F. Gratz............ 15,029
(37) G. H. A. asks: 1. Ts there any extract | our paper to print them all; but we generally take plea- Fence, metallic barbed, 3. Brinkerhoff.. .18, Stave jointing machine, J. S. Milton 1,007
of lime that willanswer the purpose of fresh slacked sure in answering briefly by mall, if the writer's address :Fencevke.wbed, H. W. Putnam... .maa;gmmmn}lﬂm 187,136
lime for a preservative, and not make anything that i«  is given. | Fence wire, barbed, W. L. Reynolds. ...........oues 157,000 Steam boller, sectional, F. ae Iﬂm.ﬂ
Mw‘ ;oo;e' There is = n‘;,m b % 3 e 1 | Fence wires, etc., twisting barbed, J. F. Glidden. 157,13  Stitching machine, boot, J. C. Smyth.. .
i L e o) s it foy 10:€tie folowing M1 | i i, ikt 06 A Gt ey ... 198,972 | Stocking supporter, Domorest & COO...... 156,992
thiskind. 2. How can I, sfter leaching the lime and | sent: “Who sells sewing machines? Who sells bine glass | . 2 1458

157,005 | Stone, ete., cutting, B. C. Tilghman (rk..

in the lime water, in pyrolizneoas acid; or the lime wa-
ter may be acidifiad with the wood vinegar,

(38) W. L. L says: I want to lift water to a
beight of 45 feet, then conver it to a tank distant from
the well & yands. [ hsve plenty of power with which
to run soy kind of pump. Can X get on> to lift water to
that height? A There are pumps made especially for
such situations, that can be driven by belta, gearing, or
lever connections, as may be most convenient. It is not

- #erved, in the column of **Business and Persoual,” which ; Freezing fish, pan for, C. W. Gauthler.
is specially set apart for that purpose, subject to the : Fruit crate, Bosg& Cassidoy.........
| charge mentioned at the head of that column. Almost | mt‘ﬂﬁ-lg‘m(ﬂ----
desired informath expediti picker, T. Boyd.... ..cccue..
llnzminl GR.Con 16 FRIS Wy ba m-l‘nmnce.lron making, B. Bayliss.....
¥ p— Fu for steam bollers, H. E. Parson..
‘ Furnitare knob, J. H. Shelton (r).......
OFFICIAL. Gage, F. J. feybold.......... R
Galvanic sole, E. H. Craw
Gas burner, J. F. Barker...
Gas engine, R. D. Bradley....
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Granted In the Week Ending | Gastoreh, A. B. Welss. .,

T
| 157,00 | Toy whirliglg, C. B.

Generating gas from water, R. D, .
rﬁbm“’y 6, 1877, | Glassware, hollow, J . BUrgun..........eeveesss e ees 190,988
(39) H. D. D. asks: How can T calculate AND EACH BEARING THAT DATE, Glocose, making, 8. H. Johnson .- m
the dimensions of & boat 1o carry s given welght? A. { GOYernor, J. JUABON..ccetreuerssnnnrasensannnsent .
Find bow many cxbic foet of water the bost displ e ON e S Pl fonenyend oy s
m er, I, s varrsnes
o dl(uu:‘md "“‘a"" 'M":b' ":dw'* Inany | 4 complete copy of any patent in the annexed list, | Grain, ote., scouring, H. P. Becker (r) A%
Inetance, ispiscement multipliod by 62, gives 1o aing both the specifioations and dmwings, will be | Gratn register, 0. X. Horton. ......... 3 1
the number of The. the boat can carry st that dranght, furnishied from this ofiee for one dollar, In ordoring, Grasshoppers, destroying, D. M. Huato « 187,012
Inclading its own weight. | Please tato tho number and date of tho patent dealrod, | Grinding surfaoes, oto., . B. Norton...... Lo IRTADY
(40) F. R. R. 8. asks: From what depth 9 remit toMunn & Co. 5 Park Iow, New York city. e A (;:n:lm e e ::g
— Sm— —— ~ ndles to m s B, B. Munning... .
"::'u' stoam ‘:g""""m“':l"h:m perpendiculanly, and © | xading peuctl, C. G, F1ald8. -rrsressrs sovsorsrs 1L | Harrow, A, 3. B. FOMOE..ovevornneses . 180,007
what belght » photi can the water be forced? | Adyortising, . 8. Howard, ...... .. ... (veeny INLAM | Harrow, O, Koohnor....... 5 < ARTO8
A, Tt can draw about as far s 6 good suction does, and | Animal subatances, eto., J. ', MoLoan. .., 147,020, 147,000 | Harvester, O, W. Levalloy.. R L AL
#x ardinarily armnged does not foroe (ho water, but | Animal hones, ots,, treating, Carplos & Koetlor. 196,01 | Flaryeator mko, . Wiloox. + 1010
conld easlly be made to do %0 to & helght dopending on | Anode, niokel, Hermann & Taylor (r),............ v 140 | Harvestor roel, A. Shogren .. « N7 067
the preseurs of ateam. ! ::.. :.rl bm!oqnwrl. oto., B8, Hnlsted, S L | Hoad dross, M. . Thompson. . . .o 180,108
. Ag holder, G. M. Allen . ........... . v C.Q. 8 . 950
(#1) T. R. R nsks: Could YOU give | puil tor hollow ware, 7. Niokerson . ................. :::‘D,:: | :::;l‘n':;::w;:m:;hnhulw vat ::,"‘L
#hort table showing the rte at which atmosphorio alr Is | Baker's oven, A Wilson ............ « oo W0 | Forwo fork hook. M, Snyder. , o 186,100
Increased in tempersture by sudden comprosion, as | Balo o, G, 8. France. ..., oo VLS | Xorso hiny rake, J. L. WAger........ .. Lo 180070 |
wull 8 (he (nereased prowre par inch, starting at about  Bale tie, M. F. Maury.,. w1160 | 11oso and pipe conpling, W. Loughridge. veees 180000
Y Fah.t A The following figires are taken froma | Bale tie, J. 1., Sheppard.. <IN Hydmant valve, J. 8. Parker. ... ...... 1,100
table publisbed by Professor Thurston (n the Journal | BATTOIAD, ST BADAIR.......00iiviiiininiriiiins < AW | Xiypodormio syringe, J. MoMorrios s
of the Franklin Inetitute: ! mtmhﬁm;':nufimuf. W. MoMurtrie. ... 1M 1@ | leo loading atation, B, D, Glrd .., ... Vhay
o o OIS = ROV s eios bey b3 Ty é 17,00 | Indleator and low water alarm, W, Starke
sisomyoaree, | PORRLrtam | Vos. pressa ‘;ﬁwaml«v.u.ﬂmlmm,.” i (oo 11 | Tnking rollor sooket, 1. Weokarti,. s .
1 © o Belting, ¥. 1. & J. E. Underwood ... o 190005 | Joint, pipe, eto., 3. 01 (1) .ovrierss
2 150 About 15 Banoh plane, 1L A. Foss............... o 10088 | Koy fastoner, 3, M. Munn. ...
3 " ) | Birdoage, 8. 1, KINg...........co...uens o VST | Kitehen atensil, J. Tamidon. .
4 an an | Book elamp, 0. B Dulin y o NI Knife, pocket, 8. Scholfield.... ......... .
: z_') ,7(: 'n‘::n support, W. 8. Baroard ... M5 Knob lover for Iatches, O. 8. Jennings
% b 155 MIMIhuo. l‘!‘ ‘.n';:n‘r:l = IS Tamp, A Z Boda. ... e

(42) A. B. saks: What would be the power Bottle, glass, W, C King

tal shaft, worked by hand) A. The setaal ks of  Tetek Miin, 11 Ducberg

upon s dimesslons and velarity
the general rle being:

. z Moment of Lnn:l:: (angular velacity)*
(43) H. H. asks: 1.

boller? A. No. 2. Doss water boll in & boiler when | 057 10w ¢

there ba & pressure of steam? A. Thers b no vickn

Is seam visible (n o Peckie for bat bands, L. 11 Franeis

WA Lamp bamer, J. 1. l‘oudun
W Lamp eollars, threading, J. G, ¥

Botile stopper, wire, 1. W, \‘rﬂnm:.m‘(n T Lamp ekt y ©f AL D :
: N0 Lamp, hanging, & C. Tawrenoe. .........
Bridges, safoty gate for draw, 1. At o 1M Land rollor, W, Gatos............
' Bridie bit, B IL Tradtt NN | Last bloek fastoning, W. P PBeors

Broom holder, 8. J. Van Stavoren
Puekle, G. N Kelsoy
Buekle, 1. K. Woodrun

VI Lathing, metalllo. J. W. oyt
M9 | Lawn mower, H. Olto ..........
IMLAH  Line tastener, J. T. Orouk...,
NI | Line tastenar, D B Iy S irne
WL | Look, combination, 5. Clarke. .........
WTJ84 | Yook for pistols, ote , Tlaviland & Gunn.,
W10 | Look magnetio time, W, W. Shorar.

<o 19,4
e
o NS00

K, Smith
Burgiar slarm, ), Mersorenn. ... ...
£ Burner and antern, G, A. Beidler, ., .

Toygun, J, B, Tylor ..ooovuvnin
Bteller, .

16053
Lo 100
eranapassavase PRAR
Valve, balance, H. E. wravvpeesse SHINEEL
Valvo for brower's vats, oto., . W. Wolf...oo.. g.m

Vilve for steam enginos, W . Jaokson =y mﬂ
Valve, ingroas, W. Loughridgo.. . ;
Vohlolo shaft coupling, G. Beck. .. 1%,
Ventilator, car window, A. Brandon. < m
ViIno, HAN & COOK. cvuiivrvrinnnnenss seosnimenas o NG

Vine for carpontor's banchios, W. H. Framplon.... uw‘:
Wagon Jack, J. A, FOXuise canvantainirnisvananinnnse i

Wardrobe, rotary, T, Welss ..o
Wiah bisin and sink, G, Jonnings. .
Woahlog machine, 1, W, Miller.
wll“l.m“hm..‘- W, Modlin, ..
gﬂhlu mu:l.n:.g. Hlovonson.
Water olosot, W, w’h
Wator whoaol, "A"" Groono o
Walls, AL MOOrO L

wislling, R i
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STEKAM PUMPS
o CENTEXNIAL, VIILA., \IV\\A
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Prices Redoced. South Norwalk, Conn.

THE SUCCESS.

The Bollinger Water Wheel, s0
favorably known, has been pur-
chased and Improved, and will here-
aftor bo bullt and sold by me uoder
the namo THE BUCOEss.  Not only
n premiam, but the Orst preminm,
WaN awarde
fmproved, nl the Centennial. Send
for ducr‘ Ive pamphlet to 8. M.
SMITH, \urt a

ALUMINIUM—ITS CHARACTER
Waolght, Industrinl Usos Alloys, Method of Manufacture
and Cont in Market, valunblo paper, BOIENTIFIO
| AMEICAN SOPPLEMEST No, 8. Price, 10 conta,  To be
hind at this oMeo und of all newsdoalers
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Akl MONITOR LAMEP CO., 364 Maln 80,

BAKER'S _.
Rotary Pressure Blower

 O% o)
vIig

¥FORC
LS

! Wmutodnperioﬂoy other.
WILBRAHAM BROS.
No. 2318 Frankford Av » Philadelphl

und Natural History, with the Porte Lumlere and

!
X

use of\‘ootL

Maglo Lantern. By Prof. E. A. DoLnean, Tuft= Col.
lege. With numerous illustrations. 12mo, woth.
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of a Porte Lumiere, Magic Lantern,

us, will find this book of ineslculable
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times the price u{ lh ’
nl. and malled, pnrpnm nn n«lpt

LEE & SHEPARD, BOSTON,

ANTED—Mcl to solieit orders for our roodn.
Permancot Employment, good

salary. Travellng exp pald by company.
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othet
servico In
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mlu m worth nnnﬁ

o! prloo by (he publishers,
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H. BICKFORD, Cinctnnati, Ohlo.

APRACTICALBUSINESS GENTLEMAN,
Iu o large connection In England amongst cotton
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ror lnlmducuon and sale of Lo |brn and elsewhere
tisfactory and lrlvrulu
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R
ldl!'p:oou 8L, Bufflo, X
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D. APPLETON & CO.,

L HALLETT & CO. Portland Malve. 540 & 551 BROADWAY, N. Y.,
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ROLLED SHAFTING, HANGERS, PULLEYS,
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AND GRIN nn IN 8100

ORGE VFLAC w, .nuohlncry Agoncy,

121 Chambers & 100 Roado Sta,, an York City.
ﬂl\'B\ A WA Y I-In order that every ono sy soe
samuples of thelr goods, J. L. PATTEN & Co., of 1682
et BE., N el ‘sand’ @ handsome paie of 6x3
Chiromos, and s copy of the best 14 5 page literary pape:
now published, to any reader of this paper who wﬂl
send thom two Jet, stumps to pay malling

PUBLISH THIS DAY *

LESSONS IN LELEC’I‘RICI'I'Y,

At tho Royal Institution, 1876-76, By Joux TYNDALL,
D, C. L. 1vol,12mo, Cloth, §L.00.

“I had heard doubts oxpressed as to the valuo of
Sclence-teaching in schools, and 1 had heard objections
urged on the score of the expensiveness of ap us.
But doubts and objections wuum considersd, be most
practically met hy showing what' could be dobe, ln the
way of disciplin \mu'mﬂon. by experimental los-
sona lnvoly the use of apparatus so umplc and lnex-
pensive us to 'uhln everybody's reach. With some

W OE
nFINEJET BIACK every varietyof turned wood work
parts of machinery,casti ngs;linware and other inetsl
wark ENAMELED JET C000S ,in ermotal,mede te order
PROVIOENCE. R

EYSHANGCERS
GSETC

AMERICAMN ENEMELCOIT WasAzu S

SHAFTS

1o Stock, and tor Sale by
WILLIAM SELLERS & CO.,
Philsdelphia, and 79 Liberty 8t., New York.
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Falessuen to sell lght hardware to
WANTED Iealers, No PEDDLING, Salary, $1.30
var, Hotel and (uvrllnd CXpenses
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Pond s Tools.

Enziue Lathes, Planers, Drills, &c,

Send for Catalogue. DA VID W. POND, Succossor Lo
LUCIUS W, POND, Worcester, Mass,

$00 will buy one, and $1L.000 the other, of
Toro British FFatonts
"fu.'f"d" value to Ohair Makers o purtios producing

Maoker' or Builders’ Hardware, The articies
lmnnlml in Groat Britaln are sucoesafully introduced in
bis warketl under an American patent. But Nt capl-
tal i required In producing the nrticles ready for market,
and they sell gulckly nl lll-cmllL remunerstive prioo.
Hlustratod cataloguos of the American Goods will be sent
and detatled nformation given. on applloaion addross
10 POST OFFICE BOX 588, New York Uity

], OMEMADE TELESCOPES L gec-

thons for thelr construction, with engraving hm\ -\

Ing the proper arrangement of lonses and tu
I'rof. Van ﬁ:-r Woyde, Price, 10cents
AMERICAN SUFPLEMENT No. 1

and Morphine liabit cured pain.
P lean: No ubln:lli Dr CARLTON
187 Washingten b, Ohleago, 11,

Yisltiog Cards, with name, 100 and stamp.
50 Ag'ts Outdit o, L. . COE & CO,, Bristol, Ct

THONCHETE DOCKS OF NEW YORK. - With two

‘ungravings, showing the Foundations of the Doclks
and the method of waklng the Concrote Blocks, BUP.
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118 the sub; of our Christmas lessons is
given In the present volume, "-—and Jrom Preface,

ELECTRICITY AND THE ELECTRIC TELEGRAPH.

By Gronge B, PREscorT. With Illustrations. 1 vol.,
fvo, Cloth, $5.00.

“The object which has boen altned at In the propars-
tion of the present work bas been to farnish a treatise
on the sabject of Electricity and the Telegruph, which
should present a comprehensive and accurale summar
of the present advanced state of the sclence and
both at home and abroad, and at the same Ume serve n
useful purposo as a manual for the Information and
guldance of those engaged In the different branches of
the telegruphie service. The valug of the desoriptive
portion of the work bas boen groatl hnneod by the
ntrodaction of pumercus original Wustrations of high
artistio merit, which have been [freely employed
wherever they could bo made to serve 8 useful purpose
in the elucidation of the text."—Mrtract from Preface,

Either of the above sont free by madl to any address in
the United States on recelpt of the price.
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YALE
IRON WORKS,
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Bullders of the YALE VERTICAL,
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the Rider Cut-off.

SPECTAL TooLs made to order,
v, g all st that defy competi-
R e tlon. Send for Circular.

N ow :Et.e_a;c_iy.

ILLUSTRATED HISTORY

oF THE

CENTENNIAL EXHIBITION
oOr 1876.

The Full History and progress of the
| Exhibition, Maps of the Grounds, Engraviogs of
‘ tlie Baildings, and accounts of all the most notabie
Scientific and Mechsanical objects, profusely illus-
trated with Engravings, are given in the Sciens-
tific American Supplement for the
year 1876,  This work consists of T'wo Large
Volumes, comprising over 500 quarto pages,
equalin guantity of reading matter to over Seven
Thousaud ordinary book pages. The space devoted
to the great INTERNATIONAL EXHIBITION is
very oxtensive, and probably forms the most com-
plete and full history of the affair that can be ob-
tained. The illustrations pertaining to the Exhi-
bitiom are more than 450 in number. A copions
Special Index of all matters relating to the Exhili-
tion is given. Those who desire to possess a com-
plete and splendid Mustrated Record of the Cen-
| tennial Exposition should have the Sciextine
AMERICAN SurrLewesT for 1576

In addition to this splendid IHistory of the Cen
tennial Exhibition, the Screstivic AMenioax Suvp-
| PLEMENT for 1876 contains & vast amount of read

ing matter of great valne for reforence and preser
It preseuts to the reader, In attractive

vation,
form, full accounts of the Advances made during
the year in all the chief departments of Sciencr
and the Usoful Arls,
Chemistry and Metallurgy,
neering, Elcotricity, Light, Heat, Sonnd,

covering the progross in
Mechanies and Engi
Architee
ture, Photography, Technology, Piscloulture, Agri
enlture, Botany, Horticulture, Rural and Housel
Econowy, Materia Medica, Hygieve, Nataral Hi
tory, Zoology, Microscopy, Meteorology, Torrestrial
Physies, Goography, Geology, Mineralogy, Astron
iltustrated by over Tveo Thousand

omy. The whol

Six Hundred Engravings, The wide opo of this
splendid work, its surprising varioty of contents
Ite wealth of Hinstration, render it the most valu.

able contribation to sclentifio lterature extant,
while in price it s probably the most eoonomionl
Tur Sctexrtivie Axunicas Surrnesesr for 1876
complote, s supplied,
price of $5. Birougly bound, both volumes lu one
book, $6.50. Bound in two separgte books, $14 cach
| or $5 for the two,  Sold at the leading Dookstores
snd News Offices; and by

MUNY & CO,, Publishers,
37 Park Row, Yew York,

N. Bo-Wo nupply the Bomsxrormo AMeinioss sl
BurrLnamenT for 1877 to subworibors ot the oom-
{ bined rato of 7 for the two papers, wo paying posts
age.  Any person who hias already snbseribed to
the Borexririo Axsnicax for 1577 may oblain either
the Surrremext for 1876 complete, or for 1877, as
proforred, by rowitting to us the difforence botween
$7 and the amonnt already pald oo bis subseription
for BOorsxririo AMunoax,
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PNEUMATIC TRANSMISSION.

FROM " NLEOTRIOITY AND THE ELECTRIO TELEGRAVI WY
GRORAR 1. PRESCOTT.

The transmission of mossages between the branch und
central stations In the large cities, by means of pneumatic
tubes, constitutes an important and valuable featuro of the
modern telegraphic establishment,

Messages are sont from the Central office of tho Western
Union Telegraph Company, New York city, by compressed
anir, and to the Cen-
tral office by ex-
haust air, the en-
gine, pumps, and
valves being at the
Central office. In
our large illus-
tration, Fig. 1, is
ropresented the re-
ceiving and sending
station in the oper-
ating room of the
above named com-
pany’s building.
he tubes on the
right are those in
which messages are
dispatched; from
those on the left
mMessages  are  re-
ceived. The mode
in which the mis-
sives are propared
for transmission is
described in detail
furtheron. It will
suffice to say here
that the paper is
folded and inserted
in a felt-covered
case. A valve is
opened and the lat-
ter inserted in the
lower end of one of
the tubes, The valve
is then shut, and in
thirty-two seconds
the case travels
through about 2,100
feet of tube and ar-
rives at the Broad
street station, the
fact being an-
nounced by the
sounding of an elec-
tric bell at the send-
er'stable. Tomake
the journey through
the 8,808 feet of
tube, betwoeen the
Central office and
the Cotton Ex-
change,  occuples
about 63 seconds:
the compressed air
which empties the
case being under a
pressure of about 9
Ibs. Although by
using greater press-
ures a higher veloe-
ity is casily attain-
able, the above is
found to answer
practical requirements best
tions to the Central office a vacuum of some 12 inches is em.
ployed. The number of messages transmitted dally between
the hours of 8 AM H:8%0 P.M
formed, from two to three thousand
the apparatus s as follows: To the pumps are attached two
Inrge maing, one for pressure and the other for vacuum,
These mains are carried from the engine room to the oper
ating room, where the pneumatic tubes are situated, and are
of such dimensions ss 10 obviate the effect of the intermit
tent action of the air pumps, The valves are of two kinds,
single and double slulce, and are so arranged that they can
be employed for exclusively forwarding messages by com
prossod alr, exclusively rocelving messages by exhausting

(it “ “‘l“
“uigl% it

A averages, we are in

The arrungement of

PNEUMATIC TRANSMISSION
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air, and for alternate forwarding and receiving through a
single tube. The arrangement of tho single sluice valves is
shown in Figs. 2 and 8, on page 178. T is the tube which
forms the prolongation of the underground conduetor,

To recelve a carrler at the Central offico the lower end of
this tube is closed by raising the hinge valve, € (which has a
rubber packing); the stopeock, V, I8 then turned, which es-
tablishes & communication, through T and S, with the vacu-
am main. A vacuum is produced in T, and the valve is
kept closed by atmospheric pressure, Tho carrler, on arri-

ceives upon its arrival destroys its momentum, it is drawn
up by atmosphorie pressure and suspended against the open
ing, O, of tube, 8, A
shuts the stopeock, §
h.\' the outside pres

s00n an valve, (

, falls, the opemior
ure, falls out of the tube, T, by it own
welght, To send a carrier from the Central offlce, it is placed
in the tubo, T, Fig. 8, and the operator, by means of the
handle bar, m, pulls the sliding apparatus, formed by the
rods, g, and the crossbar, d, which latter moets the ring, 5.
The obturator,
K, fixed to the end of £, is thus made to close the extremity
of the tube, T. When this closure is complete, the fn¢ Ilnn‘i

plane, A, fixed on one of the rods, g, meets and pushes back

fixed on the rod, 7, and carries this with it

$3.20 per Avnnnm,
(FOSTAGE PREPAID])

the roller, J, thus opening a valve within the cylinder, L, and
establishing communication between the reservoir of com-
pressed air and the tubes, M and T. The carrier is there
forced forward in the tube, and whenever its arrival is an-
nounced by the electric bell, the slide is pushed back to
its normal position.

If the rod, 7, were connected rigidly with the crossbar,
d, a certain effort would be required to push back the
slider, owing to the friction due to the pressure on the sur-
face of the obturator. This effect is avoided by making the
rod, 7, slide in the
crossbar  between
the limits, d and 2
for, in pushing it
back, the inclined
plane first leaves
the roller, j, and the
compressed air ceas-
es to enter the tube;
then the crossbar
meets the ring, 1,
and the rod, f, re-
moves the obturs-
tor without difficul-
ty.

The greater por-
tion of the parts
which form the
valves are made of
brass. They are at-
tached to strong
boards, the one in a
vertical and the oth-
er in a horizontal
position. The latter
forms the table, and
receives the carriers
to be sent, and those
which are received
from the corre-
sponding offices.

The accompany-
ing diagrams show,
Fiz. 4a back view,
Fig. 5 a section, and
Fig. 6 a top view of
the double sluice
||n\‘llﬂl:|li<‘ valve,
The following is a
description of the

method of using it
of its action:
To send a carrier by
the forwarding or
outward tube, the
mode of working is
asfollows: The car-
rier containing the
messago is Inserted
up the mouth of the

and

IN NEW YORK CITY.

ind the carrier, being no longer held |

pneumatic valve, P,
Fig. 5, into the mes
chamber, M,
ita buffer is
held by the contrac-
tion at C, which is
the true diameter of

sage
until

the message tube.
(The illustrations

show the wvalve In
its normal position. )
The bandle, H, is
then for
ward, carrying with

drawn

F'o draw cases from the sta- | val, forees it open, but, a5 the shock which the carrier re- | it the sluice valve, 8, until the mouth of the message pipe,

P, is closed. By this time the stop, 8, strikes against the
tall of the quadrant, Q. pressing it into the slot, s, of the
steel alide bar, B: and by the continuation of the motion
necessary to bring the slulce valve, 8, tothe end of the sluice
box, &, bringing with it the tail of the quadrant, which is
centered at O, gives an opposite motion to its other extrem|
ty, which, fitting into the mck, R, opens the top sluice, T,
During this motion an inelined plane, I, Fig. 6, which is
fixed upon one of the side rods carrying the lower sluice,
passes between the fixed roller, F, and the roller fitted upon
the pressure valve, V, establishing communication botween
the pressure main and the message pipe; the air thus admit-
[Continved on page l:-‘l]
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SELECTION APPLIED TO MAN. [lmodﬂmny the lmulm nf' ctor;tll:i‘z;;sl:o"cl:::;:l‘::.a‘ed as
sulation of our globe is now about fifteen hundred | of existing bumanity; but h n
ml'lx;:':n:"zn"l l:bout an nvorige of thirty to the square mile of | struggle for "‘i““"“’earil':'“::::;c L";if““l:‘:"p“lsmﬂm and
land surface. With proper cultivation of both land and  knowing Il?c lmr.n'om.uf bl i “.h fony
wator, and the largest possible reclamation of waste and i must always lun. e m”x ,ﬁ,ion “f. e ,wmx 1o
desert land by irrigation and otherwise, the earth is capable ‘ dict that the |?h|mn‘lo ; lnnk i ur’ Bk wblchm willy
of supporting perhaps ten times as many people: probably not | that people, .\\‘hethul ) "f: l. )-R}cm ‘;8 o idl'v o will s
more, as that would require every inch of dry land to be as | shape its poln.l(.-nlnr?l Fm-:]"'l .:,\ o mdiomﬁ : (:lim] or the per.
densely populated ag China now is, and a very considerable ; |ml'unliun of its b('sl——"\' 'n; : v:n( rﬂ s lzle..ﬂ nate
portion of the earth’s land surface is and must ever remain | serious mor{ﬂ or Ph) sica : aint fro A em.  Asall
ractically uninbabitable. !c‘nunnt survive, it is becoming more and more the duty of
P J\.sulni'ng guoh an inoreaso of the world’s population to be | humanity to elect \\'is(:}y rrh‘mh Hh".l:, u::‘rvi:;;tht:: good or the
possible, the question naturally arises: When is the limit likely | bad: or more correctly, perhaps, whether chances of gn
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ants of the English people, if they continue to increase at!dure and improve as long as the earth remains habitable,

" Contents,
( Mastratod articles are marked with an asterisx.)

) Actds which attack steel (44)..... 157 | Lim cracking of (®)...... I | their present rate, will number (if statistics and mathematics | All others contain the seeis o{ thiir own destruction.
. :i ¥a for coinage (4. B ,‘SE W.m powerful (70; : }_g ' tell no lies) fifteen times as many as the world now supports, S
3 153 Magnots, wirs 10 9‘5-- 188 Land fifty per cent more than we have set as the limit of the EXPLOSION OF EEROSENE LAMPS,
3 19 | Mass ot & “"}d.fg»..‘.l... i carth's i,o&,;mc population. Inasmuch as the English are | A correspondent writes as follows:
197 | Mota canor & ?ﬁ'fﬂ"(m - , not the only people that are rapidly increasing in numbers, | « A foy evenings ago, a lamp burning in my kitchen sud-
o | e -u’auumtus) | it is clear that the struzgle for existence among the tribes of | denly went to pieces; the oil at once b up and ran off

188 |

]
£
g
£-3
;
]
-

‘ ite is B 3 3 e i si | the table in a burning stream, setting fire to the floor. The

] X ‘1? ungm ‘r‘y.i;:xgle:n i ;; humanity is likely to be rapidly and seriously ln.!'cmfgcd. - | oil blazed S0 0 orgthme fect high. s 3 TR Tor SO
2 1§ | Baria Extibition, spaceaken . ix1 | Thanks to the advancement of knowledge, scientific and | ¢ ;,, the results would have been serious. The lamp was

© 1% | Patents Almerican and forelgn - 14 | sanitary, the physical conditions of life are becoming more of glass, of the flat form, said to be the best; the oil vessel

llors, pressire 15 (55 :: 1 | Patents, oficial st of ... ' | and more favorable; the average duration of human life is | would hold half or three quarters of a pint; the wick was

oo, eata I B ey 308 | Pen weliing. 8¢ <. - 1% 3 former} ed | long enough to reach the bottom. The flame was turned

ollers, water In! 101 == 108 e e (1 % | increasing, and the plaguesand fevers that ormerly scourg rathir dow: i by soiinaans &a T e PoGis & o aTatp

Brushés, wfscﬂﬁl‘i‘: T | B e O e i< | the world and kept the population low are being brought had been burning the greater part of. two evenings Hinié it

5525

i oportions of (31).... 185 |
:\Tmp.ﬁ. n;'v'l ‘r'gljr P svenesise o IR2

indiu, fAinding tho, ote.® (63
Lopo for capstan use (1)
opes, duration of.......

'means of keeping down the number of the human swarms is
| likely to be lessened rather than increased; and the same may

Photo baskgrounds (7)., . ..- 15| under control, if not entirely stamped out. The tendency of | had been filled, 6o that. it could not have been foo fall. It

civilization is toward arbitration instead of war, and so that

previously. The oil was claimed to be able to stand 150*

5

' > .~ |test; and immediately after the accident some of the oil was
; corka (8). ..o be said of the increasing abolition of personal strife and in- | {rieq with a lighted match, but it would not burn. The
% bber in telography (if). dividual murder. The means so frequently resorted to by | explosion did not throw any pieces of“;hde lm:&momu?;
o | B moe o e it | crowded peoples heretofore to keep the natural increase |a few u;;:.hft, ?:a(} l!:shte);l :as n?::sae;t:djoing - i:mwai
8 | Bimcks. cube: underground (#)... 1% | within bounds—the general destructions of infnnts-—[_;rows ;:’: p:c?ed:%at ths chriingy wh uldbroken ol enwdom'
2 B vatlon caleulations (1972 185 | Sheans eondensors (5. .\ 1. 1w | more and more abhorrent to human instinets, and 18 MOt | tjon 1. Why did the oil that ran from the lamp burn as
& e T RIS 1 s | likely to be revived: certainly not by people of the higher | freely as turpentine, while the oil poured from the anvguld
i ey chput mmﬁ,‘: B types that are destined to inherit the earth. The multiplica- (ot burn at all s O oil safe, and (3)
A Frogs o oraos Tost. . 3 | tion of facilities for transporting food, incident to modern | 80, 10w can the consumer P
$ Fjase bathirepairing (€. S A sl . : ke| As this subjectinvolves the protection e and property,
4 OGE:. cutting noiaein (i % | civilization, with its improved agriculture, combine to make 5 i e el
¥ o Y the famines once so frequent and destructive of lifemore and | 20¢ 8S Similar iostanc Iately become common, we
| Jusat sondnotion by macald 7). i ; think it of primary importance that the causes of such acei-
B Indaction colls (83)...... : more rare, more and more impossible.  The great scourges s 4 that X >
[ : 18 | of humanity—pestilence, famine, war, and murder, domestic | dents should be we ohwn'lae:d . some prevailing errors
i 1o entigas patasted 1n Bogisud. and social—are thus clearly on the wane; and as no substitu- | Should be corrected, as they o precisely such catastro
2 P Ol KB R:s2s tion for them can be foreseen, there is no reason to infer that | Pes as the one in question. But °‘::f eorresp:,dmt?u
g 'ﬁ%‘égﬂ:‘ it | the present rapid increase in the earth’s population is likely | more fortunate than ons scquain;ml::: et eomm{
§ ;“"-g“"“ g A 158 | to be stayed by natural means. Such being the case, the |home late in the Syenins f°‘;n, hom,gmmd’hmm"‘
5 A o earth’s sustaining capacity will be reached before the race is | 40Wn, the only possible cause being that a servant wd
5 i and troes (H). *® | many centuries older. kerosene lamp, partially burnt out, alight in her room, an
i'u_ TABLE OF CONTENTS OF ‘What then? Will the fittest survive? If natural selection |88 the ﬂnme.bumed down an explosion doubtless followed,
& THE SCIENTIFIC AMERI: SUPPLEMENT were the law with man as with brute nature, that would | SPread the oil, and set the house in flames. _
- s : 0 dent’s accident illustrates the following pop-
K No. 64, most probably be the result; but it is not. That is, not ur-corresponcentsaceicon o
» For the Week ending March 24, 1877, wholly. Under the influence of charity and other religious | ular errors: 1. He states that the lamp was s kind,
Et Ao Sclence. By ALPRED MIy L ATICls No. 5 On ohe Reads | Sentiments, it is usually the weakest, often the worst, that is | $8id to be the best. Some of the flat lamps have

.—On
croscope. A valuable cal r showing the simplest and
'&'u"n':m’&.?xgt thopmcrocoop;eww olm:rvu‘und measure the
minute motions of the Micrometor Sorow, with 4 o vings. The Mi-
aomole; %mom]:pe: Men!sgxr:{‘nnnz of Liune Error {n Rules; Measure-
ination o J
mevn:a.unn.hom'u mro?‘n. rshpood_n}ndll:;gr. v“l,v.l:1 4 Illmtanuonu._?:
Stroet Cars o] —Tho on Underground Rallway;
Massachusetia,—N

) but the idle and the vicious and their multitudinous spawn.
\'o'u'n’;":ﬁ‘:‘;mé&enu in mﬁ&@m"ﬁiﬁﬁu—no The artificial selection which religions, governments, and | 2. He also says: “ The Jamp had been burning the greater
mﬁngﬁéuh zinlmmuh ioals. af tho Appiica ion of So societies chiefly foster tells steadily against the best.  The | Part of two evenings since it had been filled, and so cou
< )

stem. The Pneumntio System,—On the
of I’nnrar. By M.,Vussznr., Chief of notufv
Personnel of tho Ization of Paris,  Materials and Disente ts.
S-renmolmos . Use o!swwplnnbunehmm. Romovyal of fith,
sDOW oo, Stroet W . A valuable papor, —Portable Wind
Engine, with 2 vnxnvlnfs.- orki in Comprossed Alr.—Turner's
Vertical ne nnd Boller, 1 engraving, ~New Hot Alr Drylnﬂ Appa-
ratus, for fabrics, linen, cotton, yeing. br«wln&; oto., with 4 1))
tions. —New Mechanical Movement, By IH. K, PORTER. 4 {llustrations,
= r.u?ulor. BECHAPLIR & Co, 1oengraving,
Moulding. By E. W. ASDERSON,
0 Hydmulio nnd other Cements ut the Centonninl. By Gon.
Q. A, leouﬁ. U8 A. A valuable papor, showing the best mothods
of making Portland C now practisod. L nethods of muking
and using Conoretes,  Descriptions of the Manufaoture of othor co.
Catalogue of the Portland, Roman, Belonitio, and FParian
s exhibiled at the Centennial, with tablo of the Btrongths of tho
Bits, 48 doduoed from sctunl

A,
perete Cons on, Report of B, CATL, O, ., on tho pr d con-

straction of the Tyne plors with conorete.—Tho Albert Jiall, s onaon.

n, Tlﬁ_l!NOLOG\'.—DMII of n new and execellont P'rocess for Printl
In Water Colors.—Frooess for obtalning Improssions from Leaves an

objects,
DAL~ n e modl valaaple eackes and, Enlargements without Ni-
Wieaching Corton indlas bianes Bracss¥ oo Fotog “haversi
"ﬁ.:‘ :;.5‘.."" ...‘5".&'.’.‘;, rposes, with 9 {llustrations, showink tho
i s o el v o movable donees s rockingt
and Chooolate, as ingh ~Export of Lobsters

most favored in the struggle for existence. The burdens of
social and political life fall chiefly upon the worthy, who
have to support not only themselves and their own offspring,

sense of responsibility which the struggle for existence cre
ates in the minds of the thoughtful tends in the same direc-
tion, in putting a check upon the natural increase of the
higher orders of humanity; while the heedless animalism of
the unthinking and the vicious, on the contrary, leaves
them free to multiply without stint, and the superior life-
power of the higher is no match in the long run for the
unrestricted fertility of the lower. Our civilization, like all
those which have preceded it, thus carries in itself the ele-
ments of its own ultimate destruction: or, at the least, ele-
ments which make its overthrow possible at any moment, by
causing the lower grades of culture to preponderate in num-
bers and political power. This, of course, on condition that
buman societics continue through future agesto be regulated
by the social laws which now prevail: a condition which, we
are happy to believe, must sooner or later cease to hold. The
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danger is too serious, and the enlightening influence of
Science too persuasive, Already there is a growing disposi-
lllon on the part of intelligent lovers of humanity to break
| away from the unscientific customs that have come down to

arly those which determine our treatment of the physically
{and morally tainted, Preventive measures are rising more
; and moro above those that are pallistive and remediable;
{ charity is becoming broader and more far seeing; the rights
| of future genorations begin to weigh against the privileges

| of the present; and thero is infinite promise of good in the
change,

s0 near to the body of the lamp that the containing vessel
and the oil become warm; then the latter easily reackes ﬁ!
temperature of the fiashing point, 110, 120, or more degrees.
This shows that flat lamps are not by any means the safest.

not have been too full.” A full lamp cannot explode; ex-
plosion is caused by the space in the lamp over the oil,
which, when filled with air mixed with vapor of the oil,
forms an explosive mixture. A barrel full of petroleum can
take fire, but will never explode. Not long ago, we had an
illustration in New York of the dangers of empty petroleum
barrels: A man struck a match, in order tolight a pipe, upon
an old petroleum barrel, and it exploded at once, nearly kill-
ing him. The barrel was filled with a mixture of petroleum
vapor and atmospheric air, which happened to be in the
proportion necessary to make an explosive mixture, namely,
1 volume of vapor to about 10 volumes of air. In fact, the
addition of 10 per cent of petroleum vapor to common ir
makes a most dangerous mixture. Itis, therefore, an error
to suppose that a lamp can be too full; and we advise house-
keepers to fill them, and never let them burn out, and {0
avoid as much as possible any empty space over the oil.

8. Tt is a popular mistake to test the oil at the common
temperature. Only benzine and naphtha will take fire under

the vapor will first flash on nearing a flame; if we warm
more, the oil itself will take fire. = '
We should, therefore, warm the oil when W
simplest way is to pour some in a tablespoon and
contact with the surface of hot water, of which th

ture can be found with a common thermometer; if |
clnimed to stand the fire test of 150%, it not to burn

It would be sheor prosumption and foolishoess to predict

fore being heated to that degree, '*0. u




our volume XXXIV.

1t will thus beseen that our correspondent’s lamp exploded
because it had burned for a long time since filled, leaving a
space over the ofl, which filled with its vapor as the lsmp,
being of the flat kind, became warm. When the flame was
turned down, the lamp cooled a little, the vapor contracted,
and in its contraction drew in air, until enough of it had en-
terod the space above the oil to form the explosive mixture
above referred to. This mixture was set on fire by the flame;
and, of course, the lamp was broken by the explosion. The
keroseno loft in tho flat lump became beated by the flame,
being much nearor to it than it would have been in a lamp of o
taller or more nearly globular form, and of course was there-
fore ready to burn, while the cool kerosene in the can was
not.  The pieces of glass were not scattered much and the
explosion made little noise, because either there was not a
very largo space filled with the explosive mixture, or the ex-
plosion took place as soon as the mixture became inflamma-
ble, and before enough air had been drawn in to give the
mixture the most effective proportion.

Wo believe that these remarks solve the difficulties which
many readers have encountered; and we will close this arti-
cle with a few words of advice. 1. Do not buy lamps in
which the flame is too near the body of the lamp. Kerosene
can nsoond in a long wick; and short wicks only tend to
heat lamps and oil, and to encourage accidents, 2. Use the
cylindrical wicks, with the draught in the middle; and use a
long burner, which brings the flame to a distance of at least
three inches from the body of the lamp. The form of the brass
student’s lamp is a very safe one, as in this the oil reservoir
is at a long distance from the flame. 3. Be always prepared
to test the oil you buy, as already described. You can heat
the water to boiling point, and then mix it with cold water
until it shows 150*, or any other desired temperature. If
poople would take the trouble to apply this simple test oc-

, they would largely diminish the number of acci-
dents. 4. Keep the lamp full of oil, and never let the kero-
sene burn away much, and so avoid the dangerous empty
space above the ofl, especially when the lamp is flat and the
flame not far above it. 5. Never turn a kerosene lamp low;
rather extinguish it, as, besides the possible danger already
described, there is the nuisance of an unpleasant and un-
wholesome smell given off when the wick is turned lower
than it is intended to be used. The cause of this is imperfect

A LESSON IN ARCTIC NAVIGATION.

For a number of years an enterprising Canadian, Mr. E.
W. Sewell, of Levis, has maintained the possibility of safely
and profitubly navigating the ice-bound waters of the St.
Lawrence river and gulf in winter, thus practically over-
coming the hitherto unbroken blockade of Canadian ports
during half of each year. Aftor long and strenuous efforts,
he succeeded last year in persuading the Dominion Parlin-
meat to subsidize a line of mail steamers for winter service,
and proceeded to build and equip a vessel for the arduous
work. The steamer was completed, and her first trip suc-
cessfully made about the middle of January, between Pictou,
Nova Scotis, and Georgetown, Prince Edward's Island, a
distance of about fifty miles.

The ** Northern Light,” as the ploneer navigator of Cana-
dian ice floes has been named, 8 a small but powerful pro-
peller of 400 tons register, 145 feet in length, and 25 feet
beam. She is driven by a pair of compound engines of 700
horse powoer, and is immensely strong, her horse power per
foot of displacement being greater, it is said, than that of
uny other vessel of the kind. Her scrow is twelve feet In
diameter, 10} feet pitch, and well submerged, it being in-
tendod, us & protection against ice, that at least four feet of
water shall in all cases cover the upper blades, Her draught
varies from eight forward to sixteon feet aft, to enable her
to ride upon nod break down the lce floes ns well ng erush
them by her momentum.  Very little iron was used in her
construction, except a plating 4} inches thick for fourteen
feet abaft hor stern, a 2§ inch plating on hor keel for part of
its length, and o massive rudder of solid wrought iron.  The
rest i shoathied with 2} inches of fronwood.

The first trip of the Northorn Light demonstrated her
ability to overcome the heavy lce floes of Northumberland
Strait, and to make good progress through continuouy flelds
of unbroken ice nearly o foot thick. The only nceident oc-
curred in s narrow channel nesr Plotou Inland, crowded
with heavy floes: in charging an unusually heavy mas of
foe the fron cutwater was torn from its bolts by the shock,
but no other damage was done. A correspondent of the
Tribune reports the incidents of the first trip at considerable
length, and is naturally exultant at her succoss:

“ We bad done what no man has done before, Wo had
salled in midwinter across the Strait of Northumberland,
and shown that with proper appliances men may defy the
ice blockade which for nearly two centuries has shut out
Prince Edward’s Inland from trafflc with the outer world.
And if the narrow strait can be crossed, it follows that
the wider waters of the Gulf can be more easily penetrated
to ports like Gaspé, Richibucto, and Miramiobl. With these
connected with Halifax, Cape Breton, or Newfoundland, by

8 line of powerful ironclad steamers, the present water

isolation of Canada will be exchanged for an uninterrupted
aud profitable, although limited, winter commoerce. Who can
say that Loulsburg's deserted harbor, or Placentia’s squalid

combustion, and the consequent evolution of injurious gases.

Scientific Qmerican,

Mr. Sewoll's scheme involves the winter navigation of the

St. Lawrence river, below Queboec, ns well as the Gulf: the
beginning being made In Northumberland Strait, not because |
its navigation is casler than elsewhere, for that route Is

really the most difficult of all, but because of an agreement

mads when Prince Edward’s Island joined the Cansdian

Confederacy, that strenuous efforts should be made for the

winter navigation of that channel,

LIGHT AND THE DISTANCES OF THE STARS.

A correspondent writes ns follows:

“One of the New York daily papers gives an account of
a recent lecture delivered by a Pro?e‘nwr Grant on astronomy,
in Great Britain, and reports him to have said that some stars |
are so distant from the earth that light, traveling at the rate
of 185,000 miles a second, would take half a million of years
to reach uw, and that consequently wo would observe now
what had transpired on such stars half o million years ago.
Is not this lnst statement entirely erroncous? Does not tho
eye travel almost instantaneously along the line of direction |
oiany objeot within the range of ecither unassisted human or |
telescopic vision, and do we not accordingly see what is
transpiring now at any point within such range? Please state
whether this view or that imputed to Professor Grant is
correct,”

To point out the error in our correspondent’s reasoning,
we have only to apply it to the propagation of sound and to
the ear; and then we may ask, almost in the same words:
“Does not the ear travel almost instantancously along the
line of direction of any sounding object within the range of
either unpssisted or assisted human hearing, and do we not
accordingly hear what is transpiring now at any given point
within such rangoe?” Weo may ask this with good reason,
because the natures of the propagation of light and sound
are identical, the eye being the organ for the perception of |
the first, the ear that for the perception of the second. Now
the fact is that the eye (or the sight) travels as little toward
the luminous object a4 the ear (or the hearing) travels to-
ward the sounding object; both organs merely receive im-
pressions from the luminous or sonorous rays. It is per-|
fectly well established that we see astronomical events later
than they occur, and it was this fact which taught us that
light moves with a velocity of 185,000 miles per second.
The eclipses of the moons of Jupiter revealed to Roemer,
the celebrated German astronomer, this fact; he found an
irregularity which no astronomical data could account for,
and he observed that the periods between these eclipses were
longer when the distance between us and the plinet was in-
creasing, while, inversely, the periods became shorter when
this distanco was diminishing. He found at last, by close
observation, that every time that the planet was, say
109,000,000 miles further off, we see that eclipses happen 9
minutes later then they do whea the planet is at its nearest
distance. As9 minutes is 540 seconds, we have only to divide
540 into 100,000,000 to find the velocity of light per second,
which is very nearly 185,000 miles. This has been verified
afterward in various other ways; the velocity of light has
been directly measured (by the help of most ingenious and
delicate apparatus) by Foucault and Fresnel ; while the
aberration of the fixed stars, which consists in an apparent
cisplacement of the same, produced by the yearly motion of
the earth in its orbit, fully corroborates the scientific theory.
It is, therefore, a positive fact that we see the stars as they
were at the time when the light which reaches us now left
them; and we see¢ the sun as he was 8 minutes ago, the near-
est fixed star as it was 8} years ago, and the pole star g it
wns 86 years ago. Of the other stars, very few are near
enough for us to measure their distances; but most of them
are thousands of times further off, and therefore we seo
them as they were thousands of years ago; and when the
telescope reveals, in the depths of infinite space, stars thou-
sands of thousand times further off still, we are convinced
that, as their light can only reach us in millions of years, weo
see them as they were millions of years ngo. Perhaps at
that remote period, in those unfathomable distances, blazing
suns have been created of which the light has not yet reached
us, and inversely those may bave becomo extinet of which
the light reaches us now: in the same way as when the sound
of a gun, exploding ata great distance, reaches us, the real
explosion s a thing of the past, and may have tuken place
50, 60, or more seconds before, according to the distance,

S o -— -
THE NEW ENGLISH PATENT BILL,

For the third time, o bill providing for mutorinl alterntions
in the English patent systom has beon brought before Parlin-
ment. o 1876 and 1876, one was Introduced by the Lord
| Chancellor in the House of Lords; at present the bill is
under the sponsorship of the Attorney General, and mnkos
Its nppearance in the House of Commons.,  The ehlef feature
of the new law I8 the abolition of the present system of
granting protection, and substituting therefor a system of
| examination similar to that practised in the United States.
| That glgantic appendage of wix, with its elaborate attach-

ment and tin box, known us the Great Seal, s to disappoar;
and in leu thereof the patent will be sealed with a simple
[stamp. The lifetime of & patent 4 to be twenty-one yoars;
but unless the patentee obtalng a certificate of renewsl before
| the end of the third, seventh, and twelfth years respectively,
the patent will cease at the end of any one of these periods,

One good thing at least is proposed in this bill, and that is
the reduction of the expense of an application to one half
the present cost, The scale of taxes is to remain the same |
| a8 under the previous Inw: namely, before the end of three

haven, way not yet become of renewed importance s the | years, $250; before the expiration of seven years, $500; with

depot of the winter exports of the Dominlont”

& further $300 before the end of twelve years, thus extending |
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the full term of & patent to twenty-one years, being seven
years more than are now allowed for the full term of a patent,
The Lord Chancellor Is empowered, under the new bill, to
grant a longer time for the payment of these taxes in cases
where patents have been accidentally allowed to lapse.

Among the other more important provisions is one giving
the Crown unlimited powers to use any invention at a price
to be decided by sgreement of the parties; or where there is
no sgreement, the ‘Treasury or some other tribunal” is
charged with arbitration. The objectionable feature of
compulsory licensing is introduced in one clause, and in an-
other patentee risks the revocation of his patent if within the
three years he fails to use or put the invention in practice in
Great Britain, If the patentee does not see fit to grant
licenses, the Lord Chancellor nas the right to do so. This s
an interference with the right of every man to his own
property, for which it 1s difficult to see any justification.
Lastly, the old system of granting patents to the importers
of foreign inventions is to be abolished; but the bill does not
propose to prevent foreign inventors from sccuring patents
on the same conditions ns British subjects, provided the in-
ventions have not been patented abroad or introduced into
the realm for more than six months, The granting of
amended or supplementary patents—similar to the French
brevets d'addition—is provided for,

The nbove are the outlines of the bill which is now under
discussion, and of which the British Government are using
every endeavor to secure the passage. Our English contem.
poraries, in very lengthy discussions of the subject, think
that, before it becomes law, several of its provisions will
meet with material modification.

In the early days of our Patent Office, say from 1836 to
1850, but few applications for pateats were made in 3 year,
and as a consequence the range of cases available to the ex-
aminer for purposes of reference was obviously much
smaller than it isnow. But since the aggregate of Ameri
can patents has reached nearly 200,000, while thousands have
been granted abroad—for nearly every country on the globs
now has its patent laws—it has manifestly become impossi.
ble for thorough searches to be made, and hence it is almos
useless to employ an examining force to decide whether or
not a patent should be granted.  After thirty years' experi-
ence in soliciting patents, not only in this country but all
over the world, we think we have had superior opportuni-
ties for observing the working of the various patent systems:
and as a result, our opinion is that the existing English
system of issuing patents presents the fewest objectionable
features, To abandon that system in favor of a plan of offi-
cial examination, similar to the necessarily imperfect one
which exists in this country, would be a blunder.

The London Engineer, reviewing the new bill, says:

“It is somewhat unfortunate that the existence of the
system in the United States should be cited as an argu-
ment in favor of its adoption here, because it is a matter
of common notoriety among those who have taken the
trouble to inquire that the fact of a preliminary examination
being required is in truth not an obstacle to the re-patenting
of old inventions; and the further fact, which we have
already pointed out, that during the years 1872, 1878, and
1874, from 212 Eatent actions reported ‘in the United States,
there resulted the destruction of no less than fifty-three pat-
ents on the ground of want of novelty, is very significant.
Moreover, the American technical press has constantly com-
ghlned of the serious defects of the system followed by their

atent Office, a system which, it should be borne in mind, Las
been in Etocesa of elaboration ever since the year 1886, a
Ef:iod which may be regarded as almost caincident with the

wr{ of invention in that country. There is, however, to
our mind, a vital objection to any system of preliminary ex-
amination. It is an objection which no refinement of prac-
tice can remove, because nothing short of infallible wisdom
or omniscienco in the examiners would neutralize it, We
allude to the possibility of the destruction of an invention
almost in its inception, in consequence of the difficully or
impossibility of inducing an examiner, or the Court, to per-
ceive in it the one, perhaps delicate, distinction between it
and something that has ‘ﬁone before—a distinction which
may be the means of building a great success upon the ruins
of muany previous failures. This is not a novel objection,
but 1t cannot be too strongly ur To take an example:
In his able pa‘pcr on the expediency of a patent law, Sll’.
Bramwell alluded to Watt's invention of the separate con-
densor, If we Imagine to ourselves a reference of Watt's
application to an examiner, fully informed for the perfod at
which the invention was made, {s it not more than concely
able that the examiner would have pronounced against Watt
on the score of novelty? His engine resembled other en-
gines, but he separated his condenser from his cylinder, a
ohange which in all probability the examiner would have
said waa o mere detall introduced for the purpose of setting
up & claim to invention. Again, wo have a still more strik-
Ing lustration in the case of the regencrative furnace, a pat-
ent for which was refused to Mr. Slemens® simply because,
in_an old house belonging to an order of medigval knights,
It hnd been found that the hall was warmed by means of air
drawn through heated stones.  The sctual apparatus, we be-
lieve, consisted of two chambers under the tloor filled with
stones, Each was alternately heated by o furnnce and alter-
nately cooled by o current of air, which, after it had ab-
structod heat from the stones, was turned into the building,
No othor such apparatus had been known to exist, but the
authorities found {t out and judged Mr, Siemens' stove to he
an old fnvention, Fortunately, the doors of the English
Patent Office were open to him, and we know the result,
How often do we find that the novelty of an invention is
only determinable after prolonged and costly litigation—liti-
gation which is generally in gznwrtlon to the value of the
patent? It should be rememberad that the law is satisfied
with the barest amount of novelty; and if that little is often
so difieult to discover, It Is fair to ask what the examineis
will do for us, and what estimate we may make of the costs
of an elaborate argument on appeal from them. "

* The rejection of Dr, Mamens' ] Lo ndo
Delleve. by l‘nntu.'ﬁu‘: is almost t ;?55”«"; try vy b el
- Intalie &g v v an the nov ynl?‘lm
of lnveations
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[Continued from first page.] munication between the pressure :
ted immediately acts upon the lower part of the carrier | main and the pressure valve, V,
(which portion it expands, so as to make it fit the pipe with | is first cut off by means of a stop
cock fitted upon the tube, E, but
Jower than is shown in the dia-
| gram. The handle, H, is then
'(lm\\'ll forward, and the stop-
| cock, D, opened, thereby estab- - s e “}- =
{lishing communication between
| the message pipe and the vacuum s
{main. The carrier inscrted at /
|the distant end is then pushed 7
| forward by atmospheric pressure, 7
{until it arrives in the message
box, M, and signals its arrival by
the sharp noise caused by its
|striking the sluice valve, 8, The . h i
handle, H, is then pushed back, oAl | o
| the stopcock, D, having been i
previously closed; and, by the 817
arrangement already described, %
|the message pipe is closed by ;
‘means of the sluice valve, T,
| Fig. 4, and the bottom of the
| tube being open the carrier falls
' | out of the message chamber, M.
as little friction as possible) and forces it onward to its des- It will be remembered that be-
tination. If it be necessary to send a second carrier while fore the admission of compressed

Fig. 2

Ny

ol
A———

« the first is in transit (a process which is undesirable), the air the forwarded carriers are
g held at C. The buffers of the
Fig. 8. received carriers, however, hav-

ing passed this point, the carriers

| rest free in the chamber, M, and

' drop out. Fig. 5—THE PNEUMATIC VALVE.

|  When the tube is used for a

| constant succession of carriers from the out station, it is|as previously described, and the handle, H, drawn forward.
necessary to pull forward the handle, H, immediately after | The sluice valve, S, first closes the orifice, P, after which the
| the taking out of any carrier. The short space of time oc- | continuation of the motion opens the pressure valve, by
| cupied in this operation will not have any appreciable effect | means of the inclined plane on the slide rod, aud the carrier
!upon lessening the speed of the succeeding carrier. It will |is forced to its destination. The handle, H, is, immediate.
| be seen, therefore, that a number of carriers may be contin- | ly on the arrival of the carrier being signalled, pushed back
| uously passing in succession through the tube. It is, how- | sufficiently far to remove the inclined plane from between
| ever, undesirable to per-
imit more than one carrier
{to be in transit at the
same time. Where the
traffic is not sufficient to
{ warrant the expense of an
‘jup and down tube, one
tube only is worked in
both directions in the fol-
lowing manner: The top 44

Fig. 7.—CARRIER FOR PNEUMATIC TRANSMISSION.

the rollers, so as to close com-
munication between the mes-
sage pipe and the pressure
main, but not far enough to
remove the sluice valve from
over the mouth of the mes-
sage chamber By this means
the compressed air which re-
mains in the pipe expands to
the atmospheric pressure

handle, H, Fig. 5, is pushed back to its normal position, thus :
producing a reverse motion of the valves by closing the up-

% per part of the tube before the lower Fiz. 4. Flg’ 6—PNEUMATIC TRANSMISSION SLUICE. :ﬁ:o:if: :::y dh’;n:«::?tolt
ﬂ. g:ﬂ 15 opetucd. and va_fn"ng any 8- 'sluice, T, is entirely thrown out of use. This is done by re- | carrier, the cock, D, Fig. 5, is opened, and a communieation
! m‘chxndm:ml:e i:nl;:::g; :::):d - mo_ving the plug, G. The rack, R, is then removed, and the | is thus established between the vacuum main and the mes-
b L e el r; i :‘ : gluice valve, T, drawn back, and held in that position by a|sage pipe. The carrier is pushed forward from the distant
! st . z*:ed { ) 1 1§ | small clump made for the purpose. The tube is then in its | end, as in the case of the continuous working, and signalsits
: ¥ 5y exp alned, again opening i \ normal state for alternate traflic, and entirely open. to the at- | arrival by striking the sluice. The vacuum is then cut off by
2 :ion:mulmmu?n with lltc compressed i !lil i mosphere, closing the cock, D. On pushing back the handle the car-

. o: 'l;l i'; n: pr:::;;m'l‘ll:i::ca :oc:::s:;‘?; ” = : To forward a carrier, it is inserted in the message chamber | rier falls out.

seconds, it can be easily understood Al

that in the length of pipe the mo- |

mentary cutting off the pressure is i

hardly felt, so that the speed of the (i

first carrier is not necessarily less ‘l

ened. It must be understood that
the cock, D, Fig. 4, isalways closed.
The foregoing description applies to
a pneumatic tube used entirely for
forwarding carriers by means of
compressed air,

For receiving carriers, the com-
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Fig. 8.-MESSAGE COPYING PRESS, DRIVEN BY AN ELECTRO-MOTOR.
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A system of eloctric signals s used between the central
station and the outlying stations, consisting of a single stroke
bell with indieator, to signal the doparture and arrival of car-
riers, and for answering the nocessary questions required in
the working.

The carriers or pistons in which the messages are placed
are made of a cylindrical box of gutta percha, one sixth of
an inch thick and six Inches in length. A section of one of
those carriers is shown in Fig. 7. The gutta percha is cov-
ered with felt or drugget, which projects beyond the open
end of the carrier. This part expands by the pressure be-
hind, causing it to fit the pipe exactly. The front of the car-
rier is provided with a buffer or piston, which just fits the
brass tube.  This buffor Is formed of several picees of felt,
To provent the messages gotting out of the carrier, its end is
closed by an elastic band, which can be stretched sufficiently
to allow the message to be put in. At the branch stations,
where no apparatus is required, the message tube terminates
with the end downwards, above the counter or table, so that
nothing can fall into it by sceldont,

Tuabes are mado of load, fron, and brass. In London lead
tubes aro proferred.  In Borlin iron only are used. In Paris
both iron and brass are employed, In New York brass tubes
are exclusively used,

All messages recoived at the ofMices of the Western Union
Compuny for delivery, cither by the tubes or by messenger,
aro written by the operator on the proper blank forms with
copying ink, and a duplicate is taken, for filing, hy laying a
sheot of dampened unsized paper upon the message, and pass-
ing the two through a copying press. The latter consists of a
pair of rollers, which are turned by steam power, an electro-
motor, or by hand, according to circumstances. Fig. 8 shows
one of theso presses driven by a Phelps electro-motor.  This
method of taking duplicate copies is much neater, and is in
many other respects preferable to the manifold process em-
ployed in Europe, which is only used in this country when
a large number of copies are to be taken of the same des-
patch, as in the case of press news.

- —— A —
NEW EXPERIMENTS ON MECHANICAL FLIGHT.

M. V. Tatin has recently published a report of results of
exporiments conducted during the past year, the object of
which has been the reproduction of the flight of birds by
mechanical contrivances. He has studied, by the aid of small
models set in motion by rubber springs, the best form of
wing, in order to determine the nature of the large wings
most suitable for use on s machine actuated by compressed
air. After many trials, M. Tatin finds the larger proportion
of advantage to be with long and narrow wings. Other in-
vestigators have already shown that a wing may be as effec-
tive when narrow as when broad, and Professor Marey has
pointed out the fact that those birds which have small am-
plitude of wing movement always have very long and nar-
row pinions. With this form (Fig. 1) M. Tatin has rendered
as short as possible the period during which his artificial
wing takes the proper position to act on the air during its
down stroke.

As a bird flies the more casily as his wings act upon large
masses of air in shorter periods of time, it will be evident
that the velocity of maximum translation will be the most
advantageous pace in point of reduction of expenditure of
power. M. Tatin, not being able to prevent his mechanical
birds expending considerable power in order to obtain a use-
ful velocity, seeks to remedy this difficulty by moving their
centers of gravity forward, A bird in full flight then keeps
the same equilibrium ns one that soars, and its veloeity is in
one sense passive, new bodies of air, as it were, placing them-
selves under the wings. All the expenditure of power may
then be utilized for suspension. In this way M. Tatin has
been able to augment the weight of his apparatus without
incrensing the motive power.

The movement which the wing makes around u longitudi-
nal axis, and which allows it to present always its lower
face forward during the up stroke, is obtained by the appa-
ratus illustrated in Figs. 2 and 8, which are respectively side

Fig. 1.

?

and rear views, The device consists of a frame of light
wood, on the forward part of which are two supports, be
tween which is a shaft bent 50 a8 to form crunks at right
angles. This shaft is rotated by the untwisting of the rub
ber spring shown. The forward crank, B, produces the up

Seientific Amevican,

s common axis, A. The latter is Inclined downward and

tion during their stroke

Fig. 2

and down movement of the wings, which are movable around '
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A New Compressed Alr Hallway.
Some Interesting experimonts have lately been made in Ge-

rearward by the second erank, €, when the first s possing | neva, Bwitzerland, on & new system of compulsion by com
its dead polnt, and when the wings nre at the lowest posi- | pressed alr, the Invention of M. Gonin

The rond upon
which the invention is to be practically employed connects

Ouchy, on Lake Geneva, with Lausanne, the line
For two thirds of
the distance, which s but 4,800 feet, traction is

following a grade of 12 in 150,

sccomplished by metallic cables driven by by
draulic motors; over the remaining third, the
vehicles are moved by a piston traveling in a long
air tube and impelled by compressed air

In the recent experiments, a section of the tube,
128 feet in length, was used,
ter was 970 inches, and the thickness 048 inch
The total weight was 830 1ba
a slit was made, with its edges flaring inwards, in
which an angular valve fitted. The lateral faces
of the valve were covered with leather: and it

The interior diame

On the upper side

But the wing should not only change position in Its en-
tirety; onch point on its arca should have, especially during
the up stroke, an inclination as much more marked as It is
nearer the extremity. The portion ncarest the body alone
should keep o uniform obliquity, M. Tatin therefore con-

Fig. 8.

cluded that it would be necessary to produce this torsional
movement by the wrist; and he therefore substituted, for
the wings of silk hitherto used, wings of strong feathers,

Fig. 4

which would not bend like the former, but which would
slide one on the other during the torsion. This apparatus
worked admirably in the model; but when tested on-a
Iarger scale the results were inferior, and led the authorto
return to the silk wings, which he now definitely adopts.

By means of many slight modifications in the shape of
the wings, extent of their amplitude, ete., M. Tatin has
finally brought his compressed air bird to a remuarkable de-
gree of perfection, e had proviously made the appara
tus lift a lond corresponding to three quarters its own
weight; now it lifts one equalling its welght, The only
difficulty seems to be to eause the deviee to follow o hori
zontal course; but this ean doubtless be adjusted by a suit
able disposition of the tail,  The value of M. Tatin's re
sults is shown by n comparison of the curves, graphically
produced on Professor Maroy's rogistering apparatus by
the motion of the wings of birds, and that of the flying
machine. No. 1 in Fig. 4 {s the curve produced by the
up and down movement of a pigeon's wing; No. 2 is that
of the mochanieal wing sctuated by u rubber spring; and
No. 8is that of the mechanical wing driven by compressed
air.  The analogy between Nos. | and 8 is striking. M

Tatin believes that he will soon reach a formula which |

will show definitely how many foot Ibs. per second are ne
cessary Lo cause the flight of a given weight
—_—_— - e - -

Frexcn journals state that M. Henri Giffard is building a
steamboat that will make 45 miles per hour.

was pressed ngainst its seat by coiled springs fast

ened on the outside of the tube. The piston in

side the tube was composed of six cost fron disks, with leather
washers between them, the latter being cut a little large so
as to pack the tube tightly. The piston rod supported three
rollers, which served as guides to keep the piston in the axis
of the tube, Betweon rollers and piston,the propelling bar was
attached, This was made of such a form as, when the valve
in the slit above was lowered, to extend up between said
valve and one edge of the slit.  Its upper end then came in
contact with the vehicle; and thus the motion of the piston
was transmitted to the latter. In order to cause the lower-
ing of the valve just in advance of the bar, the car carried s
roller which pressed upon a band of metal which rested on the
valve rods, the latter being extended up through the springs

A small compressing engine supplied air to a reservoir,
whence it was drawn at a pressure of about 12 atmospheres.
The object of the experiments was principally to determine
the staunchness of the valve, and in this respect, the Revue
Industrielle states, they were entirely successful.
e — -

A NEW KEELY MOTOR DECEPTION,

Professor E. Stebbing writes from Paris to the Philadel-
phin Pholographer as follows:

“For the last few days all the &lite of Parisian science
have been deep in thought, as an engineer has given the
news to the world that he had discovered a new power which
would revolutionize the art of the engineer. The inventor,
M. Charles Boutet, is well known; he is the author of the
project of a bridge over the Straits of Dover, which would
probably have been finished but for the overthrow of the

French Imperial Government. Since the war he has di-
rected his attention to hydraulic machines, and upon
the following experiment he has based his idea of a new
engine: He takes an apparatus composed of a two-inch
bore iron tube, of a yard and a quarter long: to each
end is brazed an iron disk, intended to support two
india rubber balls in communication, the one with the
other, by means of the iron tube. This communica
tion can be cut off at will by means of a tap (see Fig.
1.); a small tap is also placed in the tube to inflate the
india rubber ball. When this is done the apparatus is
pressed down into a large tank of water (Fig, ). This
requires a force which can be calculated at about 10
1bs.

“A charge of 160 1bs. can be placed upon the up-
per ball; and when the communication cock is opened,
the 120 Ibs. will be raised up (see Fig. I1.). By this
simple experiment it is clearly proved that a gain of
120 Ibs. of force can be obtained. The author intends
to avail himself of this force, and to make a 20 horse
power engine for the next Exposition of Paris in
1878,

“Such is the invention of which every one speaks
—n constant force obtained without expense. A
machine of unlimited power, which feeds itself, No
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Als an tron tube | B Baretron dlaks; O Care India rubberballs; D 1s
| the communioation tap ; K is the air cook ; F is 1680 e, weight,
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crown to the glory of the nincteenth century. ™
i A o
To rrovoxo the duration of ropes, steep them in o solu.
tion of sulphate of copper, 1 oz to 1 quart of water, and

Another

then tar them
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Ahe Curve Describod by a FPolnt on a Connocting
Rod,
To the Bditor of the Seientifio American :

In your issue of January 20 appears a noto from W. IL
P., in which he repeats the erroneous statoment that the path
of a point on the conneoting rod, between the crank pin and
crosshead conters, is always an ellipse: adding that an in-
strument constructed on that principle would be a most per-
fect olliptograph. A trinl would convinee him of his error,
and that would do no harm; but as some one clse may be
misled into such an experiment, by supposing that W. I
P.'s diagram proves the truth of his assertion, it may be
worth whilo to point out that, on the contrary, it clearly
proves its fallacy.

Let the circle in Fig. 1 be
the path of the crank pin; if
wo draw ordinates, AD, JC,

Srcientific American,

Supporting a Ball on a Blast of Alr.
To the Bditor of the Soientific American :

In looking up some other matters, I came across an ac-
count of some experiments in the dircction indicated by the
aboye title, which may possoss some intercst, and furnish
gome suggestions in connection with the oxperiments of the
samo character exhibited at the Centennial, and which have
beon discussed fn the ScrexTirie AMERICAN within the last
two months,  Seo page 202, volume XXXV,

In the Glasgow Mechanie's Magaeine for July 2, 1825,
volume LXXX., pagoe 888, In an article entitled ““ Account of
goveral experiments, performed with a compressed gas ap-
paratus, by John Deuchar, Esqr,,” occurs the following:

“Reperdmont 1, When o common brass blowpipe nozzle
is put i\”mn the top of the condensing gas-holder, a mahogany

bail will be supported upon the column of gas as it isallowed
to escape; and whon the ball is at the distance of from one

[MARCH 24, 1877,

supported on a column of water. Now, 8o far as my inf,
tion goes, Mr. Leslie leaves the far less ﬁ'mgulnr circums
of a ball being supported on a pvr;mgdlculnf column ither
of water or air, to Lr claimed s the discovery of those ey
philosophers, from whose ingenuity the Swiss and Germgy
schoolboys (of whom the correspondent in the Ohomuat §
g0 highly) had learned their nmusing recreation; but the Pry,.
fossor deservedly, I think, is entitled to the merit of firg
proving that a brass ball could be mlm_)or_tcd upon & columny
of water or of air, when that column is inclined even (g gn
angle of 46° from the perpendicular,”
In the volume of the Chemist referred to, which T chancg
to have also in my library, I find on page 15 the following.
"« HYDRAULICS,— Curious Boperiment.—The following ex.
periment has recently been exhibited in the northern part of
this country by a celebirated professor. A jet of water,
means of a great pressure, was made to spout upwards, and
bear aloft, almost as high as the ceiling, a hollow copper
ball as large as an egg; and sometimes an egg itself is used,

The water was made to spout up in one unbroken jet, about
the thickness of alady’s finger.
Btriking the ball on the under
side, it spread out into a thin
shell or film, which invested

FG, and bisect them, the " S the globular surface on all
2 o = "~ sides, and afterwards desceng-
curve, R.\_P. thron‘xgh the ’_,_/ S od in rafn or sprey.  THOW
points of bisection, is an el- e kept playing on the top of the
lipse:and the equal ordinates, ”~ 5 et, not leaping up and down
pse eq \ping 2
8D, TG, are equidistant from /< S ut vibrating & litle from
the minor axis. Now let o, i N 1 @ﬁf? 2. ;lgrcfctgmlgde;t?i:e ﬁ:?uhnyei:
the middle point of the con- /i R i slow vertical motion on its
necting rod, EH, be the trac- /] e axis. It is remarksble that
ing point; then ok will be the /1 A x it is not necessary for the
greatest ordinate of the de- I \‘ : x | N :jalcr. to ns%h in a vertical
scribed curve, and equal to i ‘\\ A N7 E\ 1 m':c"",‘e’a nndethem
CX. But it will not be at ! Y/ : iy i ! < supported equally well, when
the middle of rs, the length e x - H 2 & Lam the jet was inclined ten or
of the curve, nor will equal ‘ NS = i fifteen degrees.”

ordinates be equidistant from \ < s And on page 175:

it. For instance, mg, nl are W" Cmgvse]‘:i‘.xrmnm'ri;
i ing ¢ mentioned some mon

ordinates corresponding and z ago an experiment exhibited
equnl to SD, TG. But the in Professor Mev' class
triangles, ABD, FIG, having o = J room, in which a hollow brass
the same hypothenuse and @“?-J- A > sphere was balanced on the
the same altitude, have equal top of a jet of water, and
bases; the triangle, HEC, has - = E’;’;‘;’mﬂ:{ upsa?ldi 03&
the greater altitude, CE, while “t --------- = n G = beautiful. We:ysaw theng-
the hypothenuse is the same, : i fessor exhibit subsequently an
: : - G experiment of the ssme kind

therefore its base, HC, is less

than BDorIG, andasg, &, |
{ are the middle points of

these bases, gk is greater than

K. The curve in guestion,

then, is nof an ellipse, nor is

it symmetrical with respect to

any transverse line; if not

““ slightly wider " at one end

than the other, it is at any rate slightly longer.

The deviation from the elliptical form may not be great
under all conditions, but it exists in all cases, with one ex-
ception, and is sufficient to preclude the adoption of what is
usually understood by the * crank and connecting rod move-
ment” in an elliptograph. The exceptional case I mentioned
in a former note; if the length of the connecting rod be equal
to that of the crauk, and the stroke of the crosshead four
times as great, the described curve will be a true ellipse.
Such an arrangement would hardly be adopted in a steam
engine, but is perfectly practicable in a drawing instrument.
The movement is shown in Fig. 2, which is lettered to cor-
respond with Fig. 1. Itis also clear that in this case the
tracing point being as before at the middle of the connecting
rod, the whole length, vz, of the described curve will be 1}
times RP; and in order to prove it a true ellipse, it will suf-
fice to show that all the abscissas are Increased in the same
proportion, the ordinates remaining the same as In RXP,
Now, when the crank pin is at A, the ¢rank and connecting
rod, AC and AB, form two sides of the isosceles triangle,
CAB, whose base, BC, is bisected at D by the ordinate, AD,

with air, but of a more novel
and singular description.Two
or three atmospheres of com-

@?}. /.

inch to one and a half inch above the opening, we may in-
flame the gas, and still the ball will be supported, and per-
form a double rotatory motion in the center of the flame
(as shown in Fig, 1), Al-
though this eriment  be
continued for five minutes,

et the wooden ball i8 not

urned, nor even much
warmed. In order to mark
the motion of the ball, it has
a white ring round it.

“There are two causes
which operate here in keep-
in? the temperature of the
ball below the point of com-
bustion. The first is the hol-
low nature of flame; it is on
the outer surface of the gas
alone that the combustion
takes place, for there only it
has the necessary supply of
oxyﬁen to carry on its com-
bustion; the interior, there-
fore, in which the ball is situ-
ated, consists of a mixture of
the gas, (;]mninlly scorched or

mon air were condented into
a close copper vessel, of a
size which might be conve-
niently carried in the hand.
A stopcock, with a very
minute sperture, fixed on the
top of the vessel, being opened,
the condensed air rushes out in a stream.

If a wooden ball of the size of a schoolboy’s marble,
or larger, is placed by the hand in this current of air, it is
not b%own aside or suffered to fall, as we would ct,
but continues to leap up and down some inches above
the orifice, generally performing at the same time a vertical
revolution round jts axis. Though the air and water in the
two experiments perform the same office, they act in a very
diffcrent manner. The water, thrown up by pressure, ri
in one unbroken filament, of the thickness of a slender rod,
to the height of twenty feet or more; but the air being
greatly condensed, the moment it escapes from the tube its
particles exert a lateral repulsion, and, instead of pouring u&
wards in a uniform slender stream, it spreads out into t
form of an inverted cone, in the axis of which, where the
rarefaction is great, the ball playsup and down. So&e
is the ball confined by the conical shell of air which invests
it, that the vessel may be inclined at an angle of 80 or 40°,
or carried about freely in the hand, without the ball fallin
off. The experiment has, in fact, something of a magi
effect; for, when viewed at & distance of three or four ya
50 that the whizzing noise of the air is not heard, the
seems to leap and play, and attach itself to the vest:glhy
some sceret and invisible power of its own.—Scotsman,

The article alluded to as occurring on page 381 is simply &
rather unamiable criticism on something which was nof as-

| - S v = : converted into smoke, united
¥ cti;el:)x:d‘clrzc.!s;‘b)i{%, iw.ll{ b;ing bisected at 8, gives 8D, with some that has not been |serted concerning Professor Leslie, and is not worth repeat-
i & wdlml o ;tlo w IIIC lll;!llih ti'qull:l." Bfu;}g B bt;“;g nlt] all chi:(;lngcd. And, secondly, | ing,
i sected at m, ma or its equal, gD, is the half o or of its the rapid rotatory motion of
¢ oqual, DC; that is, Cg is 1} times CD: and 80 of any other the ball further prevents the bbbttt i memvomnndﬁ;
i position of the crank. It may be added that th ; action of the interior unin. | §eneral ttle of the pneumatic il
| - ¥y ¢ movement | flamed column of gas, and completely prevents the wood | discussed and may be found in some text books; but it i
I of AB, the connecting rod in this arrangement, {8 identical | burning. ? : i curious t 1“) th rii f o ball b n'n obliquo
b with that of the pencil bar in the common trammel, which| 1’71’;1"‘""’;”‘:"3' ’{"l’”"l the Inst experiment, and, at the bh:s:)::: u?ralfzs cll?:(vl mft :‘;pll'):collneiti%nu =
& will be seen 1 longl " S W | B0me Ume, incline the apparatus to one side, and we y 7
, )y prolonging BA to moet the vertical center |y o ball supported on o m!lumn of flame (:hli(;‘lil(:l'\'?‘t(:\':l:“;: I have encountered in many places s general reference 10

line In W; for in that case the triangle, CAW, Leing also
isosceles, it is clear that, ns B moves to and fro on the hori-
zontal line, W will rise and fall in the veortieal line: and If
these points be compelled to travel in those lines by the slots
a8 shown, the crank may be removed without affecting the
result. The mechanical device of the crank, however, ;glvm
some advantages; one of which, jt may be mentioned, is
that, by altering the length of the conneeting rod, the instru-
mont may be adjusted to draw curves which are not ellipti-
cal, but very decidedly cgg-shaped; Fig. 8, for example
would bardly be mistaken for an ellipse by any one. '

It may be of interest to kome 1o note that the result at-
tained by either of the devices mentioned, and Hlustrated in
Flg. 2, may also be necomplished in another manner. If the
whieel shown in dotted lines, whose conter is A in that figure
roll within the annular wheel of twice its own -liamv-u-u;:

an angle of nearly 45° (as shown in
Fig. 2), from the perpendicular. The
Inflammation of the gas in this in-
stance- shows how correct Professor
Loslie's ideas were with regard to the
nature of the phenomenon which he,
I bolieve, first noticed, of & eolumn of
air supporting a hollow brass ball at an
angle of 45°; namely, that the ball was
enveloped by a sheath of the air; and
the inflammation of the gus renders, so
far, unnecessary any mathematical de-
2 monstration with regard to that point.
Here is shown, In a very heautiful manner, the inflamed
sheath of gns surrounding the ball, by the rapid motion and
force of which it Is that the ball Is enabled to resist the power
of gravitation even at the Inclination of an angle of 45°; but
when we slant the apparatus more to one side, we then find
that the attraction of gravitation becomes stronger than the

investigations of Faraday on the above subject, but have
found no trace of them as yet among tho list of his papers
given in the ** Catalogue of Scientific Papers” published by
the Royal Socicty, nor have 1 encountered any publication
by Professor Leslie in relation to the matters quoted above.

HEeNRY MORTON.
Stevens Institute of Technology, Hoboken, N. J.

A Segmental Parabolic Reflector.

To the Editor of the Seientific American :

The descriptions published of the so-called Balestrieri re-
flector (repeatedly pre-lnvented by Americans) have re
minded mo of an instrument which I designed in 1867, when
living in Mono county, California, and which has remained
on paper because T bad no chance then of getting it made,

!;:::I:*-(Ill:::ﬁlf',‘.r.... of the Inflamed gas, and we see the hall | *d have ever since been occupled with other affairs. Itis

horizontal and vertical lines, and m will trace the ellipse rnv!vl..‘...,LL' 1 the burning sheath in which it was previously | 8 reflector consisting of concentric parabolic rings or seg
4 Stevens Institute, Hoboken, N. J. 0. W. MacConn “In alluding to the very curious obsery i f Mr. 1 meuts of copper, coated inside with nickel or silver, w!

1 —_— i <5 * | regarding common air, I' eannot help :::l::: O""“r' hfﬁl: are %o curved and arranged that all solar rays falling upon

Tie average welght of 20,000 men and women, weighed : :'uu:!'. volume I, page 381, it has, by misreprosentation, them parallel with their sxis are bent to & common focus.

t Boston, Mass., was: Men, 1415 Ibs., women, 1245 Ibs. | had ¢ ,’:“"",'L'}‘Y'l‘l‘" to "lmk" it appear that the learned Professor | In consequence of the latter being behind the reflector and

1o merlt of discovering that a brass ball could be | quite near to the same, manipulations which would be very

whose center ia C, the points, B and W, will move in the
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ST " a concaye mir | In the middle; while, if the center of the plate moves the
W (2 W, mn:n% refloctor may | most, it demonstratos that itis expanded in the middle. And
SRR st iabie’ the to keep Its axis | the same rule applies to any part of tho plate, This way of |
8 AR The wan; and thus to maintain & complete | testing may be implicitly relied upon for all plates or shoets |
d tow Nﬁﬂwwhm of time; und means may also | thin enough to be sprung by hand pressure,
gy 0 ating the solar rays by filtration through ul',Adnouwl' pll.ln, n?&ll(;nblg forclthm; tll;lck or thin plates, and
b '-“ e mnedle. physicist will know conjointly with the first named, is to stand the plate on
m WW ww-‘mm. how to eonumc; ! edge with the light in front of us, but not overhead, a8 in Fig. ‘
the {nstrument, which may, indeed, be done in somewhat dif- } 12; wo then cast one eye along the faco of the plate upon whioh |
ferent ways, it being necessary only to give to the concentric  the light falls, and any unevenness will be made plainly visible
rings or segments (which might best be made by depositing | by the shadows upon the surface of the plate. The eye should |
copper upon moulds of wood, covered with plaster and cor- also be cast along the edges to note any twist or locate any
roctly shaped on a latho) such a curvature and position that kinks.  Perbaps our trial by these tests, employed either
the parallel rays, striking them at various angles of incidence, : singly or in conjunction, demonstrates the plate to have the
bo reflected to the samo point,  There can bo no doubt that, | bulge ia it, denoted in Figs. 10 and 11 by the inclosure
with o large reflector of this kind, it will be possible to pro- | within theline, A. This bulge Is called a loose place; and if
duce ealorific offects of which we have at present no con- | the plate is bent or springs back and forth u little, this spot
coption; and the instrument may not only become an impor- | will be found to move the moat,  The plate Is, in fuct, edge-
tant aid to Science, but may also find some useful applica- | bound, as it might aptly be termed; and hence, to straighten
tions in the arts. By the Balestrieri reflector, which consists } it, we do not attempt to batter the bulge down by placing
of concentrio conical rings or segments, the solar rays can | the plate on alarge block and hammering away at the convex
naturslly not be brought to a focus, but only be collected in | side; but we place it on n small block and proceed to stretch
an axial line. Its proper purpose is to cast the light of a the plate at and near the edges, nnd %o remove the bulge or

focal flame in a cortain direction into space, and it must an-
swer that purpose quite well A. Panrz.
Paris, France.

Plant Vigorous Young Trees.
T the Blitor of the Sciontific American :

On page 70 of your current volume, you advise farmers
and fruit growers to buy small trees rather than large ones,
In & general senso you are perhaps correct; but practical
pomologists know that to judge rightly of the value of a tree
by its rings alone is quite impossible, there being other con-
ditious of growth quite as important, and even more o, than
the relative size and height of its trunk and branches, Hav-
ing a pretty extensive experience in the planting and growth
of young fruit trees especially, I have foand the roots to be
the most important consideration, and the best indication of
vigor and quality; and were I compelled to purchuse trees
without seeing them, roots and all, I should much prefer see- |
ing the roots than the trees proper; and indeed, with such
evidence of their quality, I could not be greatly deceived.
A tree with a fine mass of fibrous surface roots of a healthy,
vigorous color, and thin, small, rather than thick, bmkcnl‘
main roots, is sure to grow and thrive with any sort of fair |
treatment, and in almost any soil; but without such fibrous
roots, and having only two or three large mutilated horns or
prongs, and s heavy stub for a tap root, which must from
necessity have been broken and skinned in removal from the
nursery row, the tree were better thrown on the brush heap
than given space and trouble in the orchard. In view of the
fuct that most of our nurserymen work their trees upon seed-
ling root stock and leave them standing in the rows where
first planted, it is easy to understand why %o large a percent-
age fails to grow and thrive when removed to our gardens
and orchards, and why in some cases, with the utmost care
and attention, so many years of doubt and uncertainty must
intervene before the fruit appears. In the deep fertile soil
of the nursery, they send down long tap roots which, if left
undisturbed, grow to the exclusion of unything i the shape
of fibrous roots; and when the trees are finally removed for
sale, this long tap root must of course be cut or broken off,
and it is thus somewhat miraculous if the tree lives at all.

To buy only small trees will not entirely obviate the diffi-
culty, although it is in every way poor policy to purchase or |
plant very large trees of any kind. But in procuring small |
trees, it is very important to know various other nucndingi
conditions: whether they are small simply from a stunted
condition of growth and general lnck of constitutional vigor,
or becanse they are young, which of course is the only ad-
missible condition. 1 have trees of three years which far
surpass in vigor and size others of ten. I would certainly |
prefer even large trees, if vigorous, to small, stunted trees of |
like age. 8o it will be scen it s not safe to rely upon small
trees altogether. A better rule would be perhaps to buy
young trees rather than small, if, indeed, the matter can be
narrowed down to one short invariable rule, which 1 very
much doubt. Show me the roots of u tree, and I'll tell you
how it looks above ground.  Look at the roots first, then the
wood and bark; do not care about the size so much, and you
need not ingquire very particularly about the age after having
made the examination indicated.  All reliable nursorymen
are well sogquainted with these facts, and should not mislead
their customers in their eatalogue classifications.  The real, |
true quality of a fruit tree exists in its degree of vigor and |
thrift; and it ix with reforence to this, together with age, |
that the various grades and prices should be arranged.

Kingston, N. Y. H. Hexprioks,
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STRAIGHTENING WROUGHT METAL PLATES. I

No, IL

'loose place without hammering it at all. The method of at-
tack is to first hammer the plate, letting tho first series of
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blows be delivered as denoted in [Mig. 10 by the marks at B;
and we then deliver the blows denoted by the marks at C
and st D in the same figure. These blows will, if sufficient
of them are delivered, remove the loose place, While giv-
ing these blows, the workman takes care to hold the plate
#0 that his blows fall solid and do not ““ drum:" that is to

say, if the spot where the hammer falls does not rest upon |
the anvil, the effect of the plate is similar to that produced
by a drumstick upon a drum, producing no result save to
jar the fingers holding the plate. And this jar is frequently
sufficiently great to cause severe pain and sometimes injury

to the fingers. In removing the loose place, we shall find,
in almost all cases, that we have induced contraction in the

process shows the edges to move the most; and in this case
all that is necessary to remove the contraction is to strike the
plate a few blows about the contracted part, as we did to re-
move the contruction at D in Fig. 10. The blows in this
caso, howover, may full perpendicularly, and be delivered
(for fine work) with a broader faced hammer.

To remove a kink or crooked place at or near the edge of
n plate, we proceed sy shown in Fig. 12, laying the plate
with the convex side of the kink resting upon the Anvil (the
shaded part, A, representing the kink), and delivering the
blows denoted by the marks at B, In Fig. 124.  We next turn
the plate upside down, and strike the blows denoted by the
marks or dashes at C, Fig. 13; and the kink will be removed.

Fiig. I3,
g™

it

To straighten the plate shown in Fig. 9, we place it upon the
anvil, as shown in Fig. 14, striking blows as denoted at A, and
placing but u very small portion of the plate over the anvil
at first; and as it is straightened, we pass it gradually fur-
ther over the anvil, taking care that it is not, at any part of
the process, placed so far over the naovil as to drum, which
will always take place if the part of the plate struck does
not bed, under the force of the blow, well upon the anvil.

Fig. 12a.

We have now explained all the principles involved in
straightening wrought metal plates; and no matter in what
shape a plate is bent, it can be struightened by the applica
tion of these rules, applied either singly or in combination.
As a rule, they require to be used in combination: thus a
plate may have a loose place and a kink, or a kink and o
twist, andin these cases the operation to remove the one is

Fig. 3.

e

{

plate round about the spot marked D in Fig. 10; and this
contraction we remove by afew blows, as denoted by the
marks at D, In this operation, we have merely stretched
the plate where it was necessary Lo releaso the loose place.
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Let us now suppose that our testing had shown the plate
to be twisted.  We then carefully note which edge of the
plate is the straightest, and which is the one that Is bent, and
then place our plate upon the anvil, as shown In Fig, 1la, in
which that part of the plate on the left hand side of the ding-

| performed conjointly with that necessary to remove the
| other, either being slightly modified to suit the other oper-
ation. The anvil, it will be seen, must be small enough to
permit of the plate being attacked in individual spots or
places; for the plate must always lie so that the part being
struck is solid upon the anvil. In constcquence of this re-
quirement, the holding of the plate becomes an important
element; for, with a good helper, the plate may be quickly
and readily adjusted, thus saving much time and labor.

ﬂ{/.]sﬂ. !
A

1

| A rude system of straightening is sometimes performed
| by the aid of ateip hammer, the finishing process belng per-

| onal line is supposed to be the one that Is boat, the bend ly- | formed on a large fron block. This plan is crude, however
’ .

As oo example, lot us take a plate, say 18 inches by 24, as
in Fig. 10, The firat thing to do is to ascertain where it is
out of straight, which is donce as follows: If it isa thin plate,

~ say of 10 gauge, we rest one end of it on the block and sup-

port the other end in the left hand, as shown in Fig, 11; then
with the right hand we exert o sudden pressure in the mid.
dle of the plate; and qulckly releasing this pressure, we
wateh where its bending movement takes place.  If it occurs |
most at the outer edges, It proves that the plate is contracted |

| Ing downwards (the edge, A, being the straightest), We | sl is more productive of hammer marks than it is of true

then attack lh.n plate, if a thick one with the long eross face | work. Very thick plates, those too thick to be readily af-
hammer, and if a thin one with the twist hammer; and in | feoted by the blows of a sledgoe hammer, are made red hot
cither case we deliver the blows denoted by the marks, the | and stralghtened upon fron blocks larger than the plates.

sction of the hammer being to lft the platein front of It | For this operation lurge wooden mallets with very long
The blows at and towards the edges are always delivered | handles are somotimes used IR

first, the hammering being carried towards the middle, and | . s e —

being also wider apart as the middle of the plate is ap- . OvER 18,000 spplications for space have already been filed

proached, | by the authorities of the French Exposition next year; 7,800
A plate Is said to bo contructod when the hand bending | are from the city of Paris alone.
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NEW ROTARY PUMP,

We extract from the Recue Industrielle the snnexed en-
graving of a4 now rotary pump, which s quite simple in con-

struction, and which, our contemporary states, hing success-
fully withstood quite severo tests. :

Placed eccentrically in the cylinder is a drum, as shown in
Fig. 2, to which are binged three bronze pallets which close
into recesses in the drum.
These, "hs the drum rotates,
draw in the water through
the ball valve in the suction
pipe below. The drum shaft
js mounted independently of
the pulley shaft, Fig. 1, so
that any strain on the latter,
by the belts, will not tend to
throw the pump mechanism
out of line. The connection
between the shafts consists
simply of the end of the
drum shaft entering n socket
in the end of the pulley
shaft,

The pallets may be easily
removed without taking the
drum from the cylinder. The
joints of the cover are packed
by rubber packing, which fits
in a groove made half in the
cover and half in the cylin-

der.
————e——

Dyecing Raw Cotton.
The following is considered
the best and casiest way for
dyeing raw cotton. Boil with

at any time during the past two or three years. Indeed, their
production is lessened, and is scarcely 060 por cont of that of
last year. These facts have attracted ofticial notice, and a
committee from different French vine growers' associations
have lately undertaken and completed an extended course of
cxperiments based upon them. These substantiate the conclu-
sions drawn from the foregoing, and also show the further

The Coffee Photographle Process,

A correspondent in Switzerland lately sent some
of this process, which, by reason of their depth, vlm‘m
richness, were equal to the hest wet-plate photographs; gng
now both M. Haakman, the President of the PllOlognch
Society at Amsterdam, and M. Victor Angerer, a well known
Viennese photographer, bear testimony to the efficacy of thie
process. M. Haakman says
he has given some attentipy
to dry plates, for, as he prag.
tises photography simply for
pleasure, these are generlly
more convenient to use thay
wet films. He has tried, he
tells us, tannin, tea, tohaceo,
morphine, and several other
substances in the preparation
of his dry films; but none of
these, to his thinking, afford
such clean and satisfactory
films as coffee.

M. Haakman prepares his
plates in the simplest man-
ner; and although we hayve
several times published form.
ulie in regard to the produc-
tion of coffee plates, our read-
ers may like to know the
precise plan followed by M,
Haakman. His coffee solu-
tion is made up of: Boiling
water, 6 cubic inches; pure
Java coffee (burnt), 77 grains;
white sugar, dissolved in a
little water, 89 grains, This
infusion, when cold, is poured

22 ]bs. extract of logwood
for 100 Ibs., till it is all well
penetrated, then dry; then
boil slowly with 10 Ibs. chromate of potash and 5 lbs. sodn
crystals ; make run the liquor, take out, and keep over
night, or one or two days; then wash well. That is the best
and fastest black, and stands well.
A FEW PHYLLOXERA REMEDY—DECORTICATION,

It was recently announced in the French Academy of

Sciences that the decorticating or removing of the barkfrom

Fig. 1.-SABATE'S DECORTICATING GLOVE.

HOUYOUX'S ROTARY PUMP.

benefit that, by removing the bark, a large number of harm-
ful insects, which take refuge therein in winter, are at the
same time destroyed.,

The modes of decorticating the vines are represented in
the annexed illustrations. The workman wears a glove, Fig.
1, made’of mail or rings of galvanized iron. It weighs about
20 ozs., and with it a man can easily bark 500 large three-
branched trunks per day. Fig. 1 shows how the bark is re-
moved by rubbing the branch longitudinally. In order to
reach crotchets and sharp angles, the bow, shown in Fig. 2,
is used, the cord being a twisted line of galvanized iron wire.

A Machine Switchman,

About as curious a railway signal as we have ever seen
has recently been patented through the Scientific American
Patent Agency by Mr. J. D. Hughson, of Prairie City, IIL
This inventor believes that, where an engineer might fail to
heed the indication of a semaphore or some other purely me-
chanical apparatus, he would be sure to notice the frantic
gestures of a man posted beside the track. As men of flesh
and blood cannot probably be found who would be willing
to stand on a highk pedestal for indefinite periods of time
and wave their arms .t exact intervals, & machine man has
been contrived who flourishes a flag, hammers a bell, and
displays a changeable light in his hat with unfailing regular-
ity. The man owes his movements to clockwork operated
by weights, and the latter are controlled by electricity.
When a train passes, it moves a little stop beside the track,
which, by a mechanical connection, shifts a switch so that
the current from a main line of telegraph wire is diverted
into a short circuit. An electro-magnet inside the machine
man is thus excited; and as it attracts its armature, the lat-
ter releases o detent, The weights then descend, and the
man waves his fing and pounds his bell, while the light on
his hat changes to red. When the train has passed, the cur-
rent is broken from the short circuit, but the man keeps on

grape vines is n valuable preventive of phylloxera ravages,
and that the vines thus treated also soon showed very per-
ceptible signs of improvement in vegetation, M. Sabaté now
gives, in La Nature, some positive facts regarding the effi-
cacy of this process, based on actual trinls '

his motions until a wheel in his interior comy. \etes its revolu-
tion and thus allows the detents once more to engage. Of
course the time during which he waves his flag, ote,, is long
cnough to allow the train that has passed to travel a con-
siderable distance,

twice over the sensitized col-
lodion films, which are then
dried.

ol

A NEW BATHOMETER,

We extract from Za Nature the annexed engraving of a
new and simple instrument for measuring great sea depths.
It is the invention of Dr. H. Fol, and consists of a spherical
glass reservoir filled with a liquid very slightly compressible
—water, for instance, or, better still, ether. The only orifice
to the vessel is a capillary tube
which communicates with a small
reservoir above, which is filled
with mercury. The latter, at
the presumed temperature of the
water at the sea bottom, should
just stand at the level with the
orifice in the pointed stopper in-
serted in the large reservoir. The
upper surface of the mercury is
exposed to contact with the sea
water.

Inusing the device, it issimply
lowered by a sounding line, The
liguid within the large reservoir
will be compressed as the appa-
ratus descends, a given amount
for each atmosphere of pressure,
and a corresponding quantity of
mercury will escape through the
orifice and sink to the bottom of the large reservoir. This
mercury on the apparatus, being hoisted, is accurately
weighed, and its weight indicates exactly the pressure to
which the device has been submitted. The pressure known,
the depth of water is easily determined.

Do not Allow the Frogs to be Pared,
The frog of the foot of every horse is the natural support
of the foot, and should never be cut away except to remove
the rough edges which oconsionally appear from common
wear. At a late meoting of the farricrs and horseshoers in
Wilmington, Del., there was a great deal said in condemna-
tion of the manner in which horses are shod, especinlly in

the rural districts. A leoturer, a veterinary surgeon (accord-
ing to the Now York Herald), said that

in hix own vineyards, He states that n plot
of about 20 acres had it vines (white
grape, age 60 years) ncarly destroyed in
1875. During the winter of 1875-0, the
vines were barked during the coldest
weather, They have since become in a
flourishing condition, and last autumn
yielded an amount of grapes double that
of the preceding year; nnd 48 acros of
other vinea (red grape, sged from 15 to 20
years) were similarly treated in February,
March, and April. Bince then they have
not been attacked, and the old phyloxers
pointa of lodgment have not enlarged,
while s far larger yield was obtalned. In
general, the vegetation in both of these
vineyards offered a striking contrast to
that in adjoining ones where decorticstion
had not been practised. Although the
vines In the latter were planted in fully as
rich soll, and were identical in variety snd

“the frog of the foot was often pared
nwiy %o urtistically to make a neat job
that the tendon or muscle that extended
down the log, over what is known as the
pulloy bono, and gave the foot its mo-
tion, was often injured, and then the horse
would bo weak in the logs, and blunder.
He soverely characterized the habit of
burning the hoof with a red hot shoe to
make It fit, and sald there ought to be s
law pussed to hang any blacksmith who
would uso red hot shoes in this way.

in age, they are now as budly attacked as

Fig. 2—SABATES DECORTICATING BOW.
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A PERSIAN DWELLING.

There is little to bo seen in modern Persia that tends to
substantinto the tales of anclont travelers concerning tho
maguificence and wealth of the cities ruled by tho Bhal,
Colossal ruins attost the grandeur of former days, but cen-
turies of misgovernment have reduced o people naturally in-
dustrions and energetic to a moro horde, existing under
scarcely more than the semblance of civilization.  Porsia, or
rather her cities, might be termed the abode of shams; for
decoption relgns everywhere, from the huge paste dinmonds
of the Shah to the Imposing pillars of dust and straw which
decorate the wretchedly constructed buildings.

An excellent idea of the exterior of a Persian dwelling of
the better class in Teheran is afforded by our engraving,
The courtyard, and probably the most attractive portion of
the structure, is represented; and the picture shows nothing
of the intolerable filthy surroundings of even the finest pri-
vate grounds, The materials of construction used are sun-
dried bricks, which have little cohesion, and which before
long render the walls in a very dilapidated state. The elabo-
rate cornice and columns represented in the engraving are
scarcely more stable than so much theatrical scenery, being
merely of wood stuccoed over with mud. In some struc-
tures stone is used, and tiles are employed for decorative
purposes; but this more substantial mode of building is con-
fined to the houses of digunitaries, or to the bazaars or
mosques. In the latter the relics of past maguificence are
yet discernible, and ono edifice is asserted to be roofed with
plates of pure gold. In view of the acquisitive nature of
Persian officials, and the unconcealed corruption which
reigos in every department of the government, the statement |
that so much treasure is allowed to remain unappropriated
to some one’s private use is rather questionable. Persian
architecture, however, is not without its importance; and as
it involves the application of the singularly beautiful
arabesques known the world over as Persian patterns, it pre-
sents suggestions to our designers and decorators, of which
at the present time advantage is widely being taken. The
arches shown in our engraving are by no means of the con-
ventionsl pattern, and are exceedingly graceful; while there
is a harmony of design between the general form of the
building and its flat decoration which appeals strongly to
correct taste. To perceiveto what excellent use it is possible
to turn the Persian arabesque and the closely analogous

Moorish designs, the reader has only to examine the archi-
tecture of some of the larger Jewish temples in this city.
There—where, as a matter of course, the Gothic and other
well known styles which, by custom, are almost wholly ap-
propriated to Christian churches, would not be suitable—
architects have been compelled to seek other sources for
every varioty of decoration; and the results are adaptations
of Oriental design, pleasing both intrinsically and because of

—

-~ Scientific Amervican,

thelr non-conventionality.  Workers In other branches of art
havo likewlise recently resorted, to an unusual degree, to
Porslan ornamentation, and some of the most exqulsite pro-
duetions In repoussd silver and niollo work are based entirely
upon Persian patterns,

Individunl design apart, the aspect of groups of Persian
houses iy not Inviting, but rather monotonous; and the eye
finds its only relief in the courtyards or in the gardens,
where trees are allowed to grow. The interiors of the
dwellings, especinlly those of the richer classes, often, how-
over, besponk an unlooked-for degree of comfort: that is, if
comfort can be had in any structure which is liable to fall
down unless constantly repaired.  The courtyard represented
in the engraving is entirely inclosed by the dwelling, and is
reached from the strect by a narrow corridor.  On two sides
of it are simple blank walls; on the others are the fronts of
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because when the sun {4 in these points the days and nights
at all places are supposed 1o be equal, Not that they aro
exactly equal then, though they would be if the sun were
only obliging enough to stay on the equator when it reached
it.  As n matter of fact, however, the sun's motion north or
south when crossing the equator Iy more rapid than in any
other part of his poath, and so the days and nights are not
quite equal at the equinoxes.  Take the equinoxes this year
ns examples: At New York, on March 20, the sun rises at 3
minutes past 6 ADM., and sets at 12 minutes past 6 P.M.,
making the day 12 hours and 9 minutes long, Since the sun
sets on the 20th at 6:12, and rises on the morning of the 21st
at 6:02, the night of the 20th is only 11 hours and 50 minutes
long, or 19 minutes shorter than the day. Again, on Bep-
tember 22, the sun rises at 5:48 A M. and sets ot 5:57 P.M.,
the day being 12 hours and 9 minutes long.  But as the sun

two distinet buildings (one of which is represented), one be- | rises at 5:49 A.M. on the 234, the night of the 22d is only
longing to the mastor of the house and the male portion of | 11 hours and 52 minutes long, or 17 minutes shorter than the
the houschold, the other to the harem.  Each consists of a|day.

large saloon, separated from the courtyard by glass windows, | The place in which the sun crosses the equator in Spring
with two smaller apartments on the ground floor, and a bal- | is also known as the first point of Arics. Aries is the con-
cony chamber above, The flat roofs are reached by an un- | stellation of the Ram. But when on the 20th of March this
covered flight of steps, and are places of frequent resort in !ymr the sun crosses the equator, it will be in the constella-
the warm season after nightfall. In winter the rooms are |tion of The Fishes, almost in a direct line beneath the Al-
heated by jars of charred fuel, half buried in the floor. The ‘ pherat and Algenib in the square of Pegasus, Why do as-
houses of the richer classes in Teheran are seldom occupied | tronomers call this place, then, the first point of Aries? Well,
during the summer, as, owing to its filthy condition, the city | the two points in which the sun crosses the equator are not
then becomes unhealthy. The monarch and aristocracy then | stationary, but are changing every year. The earth is like a
betake themselves to tents on the neighboring plain of Sul-| big top spinning around on its axis at a great rate, and at

Il

tanich; while the rest of the population accept the ravages of
pestilence with that fatalistic indifference peculiar to Oriental
races.

=S ORAOE
OO

Some Astronomleal Notes for March.

A writer in the New York 7ribune says that March is in
many respects an important month. The sun, which has all
winter long been south, is now rapidly approaching the
north, and will cross the equator at 7:16 (New York time)
on the morning of March 20, This point is called the vernal
or spring equinox. Many of our young readers know that
there are two equinoxes in a year, the verbal equinox in
March, the autumnal in September. A simple illustration
will probably help them to understand better the meaning
of the terms equinox and equinoctial points. Take two large
hoops. Place one inside the other, and hold them horizon-
tally. Now tilt the inner hoop a little, so that half of it is
above and half below the other hoop, which remains horizon-
tal. Let the latter represent the eguator; then the tilted
hoop will stand for the ecliptic round which the sun travels
in a year. A glance st the two hoops will show that the
ecliptic can only cross the equator at two points, These are
known as the equinoctial points, and also as the equinoxes,
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the same time running around the sun along that tilted hoop
called the ecliptic. But the top isn't quite steady; as the
boys would say, it wobbles a little bit, and the effect of the
wobbling is to make the equinoctial points go backward a
trifle every year, This going backward—or from east to
west—of these points on the equator is called the precession
of the equinoxes.  But some bright reader will say: *“ Pre-
cession means going before, and these equinoctial points go
backward! Why not call it retrogression of the equinoxes?"”
Well, perhaps that would be a better title; but ** precession ™
here means that the equinox of to-day ‘“ precedes™ that of
to-morrow; that of to-morrow ““precedes ™ or is east of the
place of the equinox the next day, and so on. This change
of place is constantly going on, but so slowly that it only
amounts to 50} minutes of arc in a year—a quantity so small
that it will take nearly 26,000 years for these points to go
entirely round the equator.

The man who first found out about this precession of the
equinoxes did it a very long time ago. His name was Hip-
parchus. He was a disciple of the great school of Alexan,
dria, and lived about 140 years before Christ. And he found
it out in this way: Some 170 years before his time another
astronomer named Timocharis had calculated the distance of
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autum- | head. It should be observed that interchanging metals upon
B e o vl‘l?hp;m‘r:: ‘:l':oml::a:::du?l:i:tdlg::nm and | these people did not produce good results. Thelr ** systems 44
I'I::;‘;:l‘o:-h g:utcr than Timocharis had made it. The | required the metals named, and no ol.hum. 3
difference between the two messurcments was too large to | Cause, of course, clectricity, it )';cmg the fashion to use
lead him to suppose that Timocharis had made a mistake, | that much.misused word to explain anything which is l)‘-nl
and he was thus forced to the conclusion that tho sun and | readily comprebended, from blue glass radiations to love.
Spica were roally further apart than they were a hundred | “ Eloctric homaopathy ™ our contemporary (‘1:"! this lntest
and seventy years before. And he found further that by | deception, while devoting several columus to its grave con-
dividing this difference by the number of years which had | sideration.
passed since the first measurement was made, the annual
precession was 49 minutes—which was only a very little
wrong. Now, in the days of Hipparchus the sun really was
just entering the Ram at the spring equinox, which was
then, therofore, the first point of Aries. In the 2,000 years
since this point hns gone westward nearly 28 degrees, which
brings it into the constellation of The Fishes; but the old

O
The Obnoxious Franking Privilege Again,
The Sundry Civil Appropristion bill, which was hurried

{has been made the means of putting through a measure,
tacked on ns an amendment, which is meeting with the
wholesgalo reprobation that It deserves. It Is o resurrection
of about the worst feature in the hitherto defunct franking

[ through Congress during the cloging hours of the late session, |

name has not been changed. .

“ Hipparchus was a very clever nstronomer,” says the
writer. **It would take too much room to tell all about him,
but I may mention one other good thing he did: he made a
catalogue of the principal stars—the first of its kind—and
calculated their positions.  This passed three hundred years
later into the hands of another old astronomer. named
Ptolemy, who made a better catalogue, which has been very
valusble in enabling modern astronomers to find out the

privilege—namely, that of allowing members of Congress to
send public documents free through the mails.  Luckily the
{ period fixed by law wherein the postal service of the country
{ can thus be turned into an expreas agency for Congressmen
| expires on Junuary 1 next; so that, even if the mecasure bo
not repenled before that date, public opinion concerning it
is sufliciently strong to prevent its subsequent reneswal.

We have frequently pointed out how great an imposition
The mere

changes : = v . y of | on the government any such privilege as this is.
thes:ant‘l‘.uhrlit;:l; T;:;::f:.::;:u:,:};c“:};p?lm DR ?sendlng of Congressmen's letters is in itself no p:'miculnr
The first point of Aries is import:u;l, because it is the | burden to the mails; but when it comes _to forwarding tOE]S
point from which the right ascensions of all the hcavcu]_v")f. electioncering documents already pnn'tcd. and now dis-
bodies are reckoned. To mark places on the earth we speak | tributed at the cost ot the people, or private packages, or
of their longitude and latitude. The position of a star is ex- ; even wash clothes (as used to be the case), and the brunt ?f
pressed by its right ascension and declination. Declination {all to be borne by a service already working und.er a deficit,
means distance north or south of the equator. Right ascen- | the practice degencrates into an abuse, and there is no reason
sion is the distance from the first point of Aries measured on | for its existence. Now, we suppose, the average member
the equator, always to the east, and is usually stated in time, {will flood his constituents with Patent Office rvports and
one hour bcing cq\m] w15 dcgmcg of arc. In consequence | copies of his speechcs in lavish profusion, and in marked
of this going backward of the equinoxes, the right ascensions | contrast to his careful distribution of such favors wh?n he
of all the stars are constantly increasing, and will of course | had to pay the postage. Government presses will accordingly
go on increasing till the first point gets back to Aries, or { be kept running, and the people will lose, not only the-mem-
right ascensions are reckoned from a fixed point. iber’s small contribution to post oﬂiov:‘ expenses, but will pay
Orion is still the most conspicuous constellation, and mysfor the production and transportation of some thousands
be found in the southwest soon after dark, with Sirius in | mOre useless books, which will follow their usual short cir-
the Great Dog nearly south. Other prominent stars visible | Cuit from the press to the paper maker.
on fine evenings are Mirfuk in Perseus, Alcyone in the I And that is not all; pension agents, land agents, patent
Pleiades, Aldebaran in the Bull, Capella in the Wagoner, |8gents, and others doing business in Washington, will prob-
Procyon in the Little Dog, Castor and Pollux in the Twins, | ably avail themselves of some friendly member's stamp or
Regulus in the Lion, Arcturus in the Hunter, and Spica in | Signature in mailing broadcast their circulars, etc. This was
the Virgin. The moon is in conjunction with Jupiter and | done before, and human nature has not changed.
Mars on the 7th, and will occcult one or two of the smaller
stars in the Pleiades a little after 9 o'clock (Washington

Blue Glass In a Nut Shell,

time) on the evening of the 19th.
[¥For the Sclentific American.)
NEW SPECTROSCOPE FOR DIRECT VISION.
BY PROFESSOR A. MICCO,
This instrument consists of the following parts: A is a
collimator, in which the distance of the slot for the admission

General Pleasonton’s blue glass theory is assailed by the
ScrexTiFic AMERICAN. Hisidea that electricity is generated
by the passage of light through the glass is declared to be
absurd. Nor have colored rays any beneficial effect on life,
the reverse rather being the truth, as a pure, white light is
best. The only good that can possibly come of blue glass is
in its use a8 a shade for decreasing the intensity of solar

of light to the achromatic lens i equal to the focal distance | light,—New York Sun.
of the Jutter, € is a prism of dispersive flint glass, which ST - "\ M
decomposes the light of the beam made parallel by the colli- PUBLISHERS' NOTICE,

: New subscriptions to the SCIENTIFIC AMERICAN and the
ScreNTIFIC AMERICAN SuPPLEMENT will, for the present,
be entered upon our books to commence with the year, and
the back numbers will be sent to each new subscriber unless
a request to the contrary accompanies the order.

Instead of a notice being printed on the wrapper, an-
nouncing that a subscription is about to end, the time of
expiration is now denoted in the printed nddress each week.
mator. D is a prism for total reflection, which sends the de- —~ e —
composed light into the telescope, B, parallel to the collima-| Ix the article on the oleo-margarin industry in our last
tor, A. If the field of view of the telescope will not hold | issue, the statement that ** mixed fat of all kinds” is used
the whole of the spectrum, the prism, D, is made to turn |should read “mixed boef fut "—this belng the only variety
about an uxly passing through the middle of the hypothenuse employed at the factory deseribed.
of its base by means of an external lever. By this means the

different parts of the spectrum will be successively reflected Inventions Patented in England by Amoricans,

into the telescope. From Febiruary 3 to Fobruary 19, 1877, Inclusive,
On account of its simplicity, this spectroscope is VEry | ARTILLERY GAME~W. Rose, Now York elty.
ensily constructed; and by reason of the shortness of the | CIOARMACKINERY.—J. ¥, Fygh, Philadelphia, Pa.

: CIGAM-MAKING MACHINEG, ], K, Winaor, Providenoce, It, 1.
path which the light passes over in the glass, the 1oss of | corring Primm, 1ro,—A, 0. Wood, Bymotso, N. Y,

light is less than that which takes place io a five-prism Amici | Duessixo MiLisroxes,—W. Grisoom, Pottsyills, Pa,
spectroscope for direct vision, FIne Aus, ¥ro~K T, Starr, Now York oity,
Molema lhly Fricriox COUPLING, wro,—A. K. Ridor, Walton, N. ¥,
N . GAS STOVE, pTC. <R, B. Cox, Drookiyn, N. Y,
— LOCK SYrren BEwiNg MACmNe. «O, F. Molls, Boston, Mass,
Motallotherapy —Another Deception. MAKING EAWN, 110G, ¥, Smonds, Pitehbung, Mass,

: | PAnorLe Wik ~W. €, Thompson, Tipton, Tenn.
When the blue glass believers become tired of their hobby, | PAPR PoULE BoX, ¥ro~8. Whoolor n':. Albany, N. Y.

as many of them doubtless already have of mesmerism and | PARING APPLES, ¥70.—G, Bargnar, Washington, Mo,
“movement,” ' grape,” “will,” und other ““oures,” which 2::’::?:::::}.‘1‘;:?'&,mm-‘"(:,:‘l;.,:&:_‘;ﬂn -y
from time to time have furnished sensations for the gullible | SCHO0L SLATE, ¥10.~J. W. Tiyntd of al., Nowark, N.J.
or held out valn hope to the afflicted, they will find 2 new BEwWING MACHING <O. . Willeox, New York eity.

SuUTTLE ~W. Beatty of ol ., Geay,
field for their credality in the metal cure lately invented in | Servwixo Frase -(; Dnm':'d...llm. Mans.
France, and which, scoording o one of our best French | YARN-WINDING REGULATON. —&. Jackson, Lawronos, Mas,

contemporuries, Is working mimcles. Here are some ex. |
amples: A young woman wos totally paralyzed over her

right side. Hor body was utterly devoid of feeling; and a

sharp needle thrust in her body attracted no nmlm.n Dr. |
Burg simply gave hera cylinder of gold to hold In the hnnd- i
she being blindfolded. In fifteen minutes, she felt a pin prick.

then recognized the wouch of o plurality of objocts, and rri;
gained perfect seasibility, Another patient had her left side
paralyzed. This called for 4 copper cylinder, whereupon |
she oo was cured.  Then & venerable Indy, whose

Aecent American and Foreign !’am]ﬁ. »

NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS.

INMPROVED VENIOLE ONARING,

David G. Wysth, New Way, O The ohject of this Invention 4 to pro-
vide & vehicle gearing in which & reach, ffth wheel, and crdinary form of
Jaw was | Polster are dispensed with, The speings wro coupled In pales, and arranged

"] with (he single-tren. The eye which embrnces (he single-tree ba swiveled

IMPROVED MACIINE FOR JOINTING NTAVES,

Edmund W. Qillman, Long Tsland Clty, N. Y.—In thix dovice ."'“.7
concave cutter dinks aro arranged facing each other, apon &
each disk being provided with knives arranged tangential to & clirele of
small dismeter described from the center of the disk. A casing surroundy
each disk, which is connected with an exhaust fan for removing the shey.
inge. Adjustable guide plates are attached to the side of the caring for
supporting the stave, and there {s a pivoted frame for carrying the staye
centering and clamping apparatus. The machine Inclodes & device for
| centering the staves, and for clamping them while being jointed; and ais
an adjusting device, by means of which the ends of m‘«‘l‘l'ﬂmyh
narrowed more proportionately in wide staves than In narrower ones; ang
means for inclining the stave in opposite direction to give its edges the
proper bevel,

IMPFROVED FLOOR CLAMP.,

William H. Tarrant, Eau Clalre, Wis.—This clamp mlybemedfww
alngle or double flooring, It consists of an eccentric cam and Jever that
opurate jointly a sliding bar for pushing the flooring board and
noted nnd serruted cam levers that bind on the jolsts for securing the elamp
framo tigldly in position during work.

IMPROVED SNOW GUARD FOR ROOFS.

Georgo F. Folsom, Boston Highlands, Mass.—This consists of a wire
bent at right angles at one end and sharpened, so as to be readily driven
Into the roof boards, At the other end it is bent In the opposite direction,
and formed into a loop of pecnliar shape, which projects upward from the
roof, and In provided with a tongue which is capable of retaining s plate of
motal, which will rotaln the snow until it melts, thereby preventing the
wliding of large quantition of know in a mass from the roaf.

IMPROVED GANG BAW MILL,

Dudley J. Marston, Ameabury, Mass. —This relates to that class of gang
saw mills that employ a seriea of vertically reciprocating saws for cutting s
number of boards simultancoasly from a log. ‘The advantages clalmed are,
that long and slender logs may be sawed without dificalty, as the force In
exerted equally from above and below.  The gates, having oppositely ar-
ranged cranks, counterbalance each other, so that jarring Is avolded, and
the speed may be increased, and the strain on the frame belng lessened, it
may be made lighter than the frames of ordinary mills.

IMPROVED MACHINE FOR JOINTING STAVES.

Joseph S. Milton, Bardstown, Ky.—This consists of a swinging stave-
supporting or bed frame, with ratchet shsped guides, operated by a hand
lever, and swinging In guide grooves of the maln frame. The stave s
preesed against curved adjustable seats and held in bulged shape by a ¢am

lever and spring ratchet, for being jointed by a plane guided along the table
of the machine.

NEW TEXTILE INVENTION.
SOFTENING AND CLEANSING ANIMAL AND VEGETABLE FINRE.

‘William Maynard, New York city.—This invention relates to the use of
detergents previous to bleaching, by which cotton, silk, wool, and grasses
(such as hemp, flax, etc.) may be softened, decolorized, and cleansed, with-
out boiling and with greater economy of time, labor, and materials. The
process consists in the use of sulphuric scid, hydmted, mixed with s cen-
tralizing proportion of an alkali, but principally sal sods, which mixtare s
used instead of a solution of the crystallized sulphite salt, and possesses
peculiar advantages over the use of the Iatter in that it obviates the time,
labor, and expense of crystallization, is much more effective in its actions,
does not injuriously affect the fiber, and is not subject to the deterioration
incident to the use of the crystallized sulphites, which, when kept, rpidly
oxidize and pass into the sulphates,

——t

PREVENTING ACCUMULATION OF CARBON IN RETORTS

Watson Karr, Frostburg, Md.—The process consists in nsing s small
quantity of semi-bituminous coal with the ordInary bitaminous or soft coal
{n the retort. The hydrogen gaa produced from tho semi-bituminous coal
combines with the carbon from the bituminous coal which would otherwise
be deposited upon the roof of the retort, The procoss saves the labor and
time required for removing the carbon formations from the retort in the
usual way, and likewise avoids the consequent injury to the retort itself,
#0 that its durability is greatly increased.

IMPROVED BALE BAND TIGUTENER.

John L. Sheppard, Charleston, 8. C.—The object of this invention is to
provide an improved devico or apparatus for bringing together the ends of
cotton bale bands and taking up the slack while the bales are in the pross,
The wame conslsts In vertical sliding bars, attractod respectively to the
front xide of the platen and bed of the press, and provided with slots, o
otherwise =0 constructed as to enable them to cluteh the ends of the band,
#0 that when they are stided towards cach other the band will be tightened
and the slack taken up.
IMPROVED STOORING SUPPORTER.
B, Lonlso Domorest and Thomas W. G. Cook, New York city, asslgnom
to W, Jonnings Demorest, of same place.—This consists in tho combina:
tion of & claxp pin attached to the cnds of an elastic strap by means of
olips, and a combined clasp pin and buckle that receives the elastic strmp,
which Is double. The clasp pins at the lower ends of the clastic strp are
wmwmmmmmmmﬂnmhmumm
in fastoned to the under garmenta,

IMPROVED TOY WHIRLIGIG,

Charlos B, Steller, Milwaukeo, Win.—This toy is #0 constructed as to
give a mpld rotary motion, first in one direction and then In the other, to
objocta placed upon the revolving tablo or disks, to cavse sald objects to
reprosent varfous besutifol and fancifal forns,

IMPROVED VETERINARY SURGIOAL INSTRUMENT,

Tawls Woods Hamilton,

together "
pors and shears, and the shanks of the latter ar M’ﬂ"“‘*
loop and guard,
IMPROVED SAFETY GUARD OR COCKEYE FOR HARNESS

Payette W. Knapp and Chiristopher Schallhorn, Fiddletown, Cal.—This
conslat in a peculiar construction of the cockeye which connects the tmce

10 the yoke, which Is attached to the trace, and is proviled with s speing:
tuated follower, b mum‘ch«ﬂ!‘.ﬂ
1s wpon the end of tae singlotres I embraced. The Invention was de-
weribed and (llustrated on p. 118, vol, 30, '

IMPROVED FLY RRUSIL

of & vertical shaft earrying & hortzontal brush arw, & bever |
same, und & clamp for sttaching It to s table or chalr, The
provided with a spring for returning It o ts normal
moyed by the Jeve:,  There Is also & new sdjosting devies,
rush arm may be readily adjusted to any helght oo the

In a similar unfortunate condition, was cured by & lamp of In & triangular mlstion to (he rear axle, The rear clips and front bearings
fron under her toogue and o bandage of iron plates on ber "'"’l::‘-'l‘-:‘lw- Aro aleo constructed (n & pecalinr manmner, Por particalans,

by which the said arm may be uiade to project more or loss |
ol shatt, ok
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arranged to reciprocate and Jar the frame transvereely

1o the flow of the material.

1n which the battery current heats a platinum wire red bot to ignite the

‘which tho b
jet of hydrogen, the fiame of which latter impinges against and ignites the

generator and the battery In twin supporting sockets sttached to the
‘brachial slide carrying the lamp, and in rendering the varions vessels tobe
flled capable of independent support in upright position while belng filled;
in addition to which, the invention further conslsts in novel means for
and the battery, and instantly effocting the generation of gas, the flow of
the electric current, and the lighting of the lamp. The self-lighting devices
may be spplied with slight modifications to all forms of lamps as well as
10 gas brackets.
y —t- - —————————————

NEW MECHANICAL AND ENGINEERING INVENTIONS.
IMPEOVED HORSESHOE MACHINE.

John W. Chewnlng, Jr., Shadwell Depot, Va.—The present invention Is
an improvement upon that for which letters patent of the United States
‘were granted to the same party August 26, 1576 (No. 181,641). The improve-
ment relates to the construction of the contact surfaces of the swaging die
and the combined former and ejector; also to the mechanism for recipro-

IMPROVED CHAIN PROPELLER FOR VESSELS.

‘Willlam B, Whiting, Milwankee, Wis.—This invention isan Improve-
ment in that class of chain propellers in which the boat is bisccted bya
central longitudinal opening in which the chaln propeller is armanged. The
povelty consists partly in the improved construction of the propeller, de-
signed with s view to strength and smoothness of operation; and also in

ng the endless chain propeller about an inclined compartment con-
necting the two portions of the boat upon opposite sides of the central
channel, which compartment rises towand the stern 20 as to secure the
double result of facilitating the return of the paddies to the forward end
of the boat gpon the inclined deck rsilway, as weil sa the withdrawal of the
paddies vertically from the water, which obviates the carrying of * dead
water,"

IMPROVED QUILTING ATTACHMENT FOR SEWING MACIINES,

John Douglass, Millport, Mo.—The quilting frame is attached to and
pendant from a traveling carriage, which is supported opon an extensible
horizontal beam or frame, in such manner as adapts it to be used in con-
nection with a sewing machine. The quilting frame Is moved back and
forth to carry the quilt under the needlo and return, and may be hung up
out of the way when not roquired for use, The beam on which the car-
riage runs may be easlly taken down when required,

IMPROVED APPARATUS FOR CONVERTING MOTION.

Poter Gregersen, Wanzeka, Wis.—This {s an apparatus for converting re-
clprocating motion to contiuous rotary motion; and it consists in the com-
bination of movable racks with a aliding frame that is attached to the pls-
ton rod of an engine, The device also consists In a mutilated pinion that
meshos with the movable racks, and is provided with a double cam, by
which the motion of the sbafl rotated by the sald racks is reversed.

IMPROVED MACHINE FOR SHEARING SHEET METAL.

George Summers, Niles, O.—Threaded rods are provided upon which the
fout are formod, These feet ure fastened to the fixed jaw of the shears by
means of bolts, and project therefrom at right angles, Gu.de plates are
ftted loosely to the rods, and are beld in place by means of nuts, Several
sols of gulde plates may be provided, that increase in height as they are
placed farther from the blade of the shears, so that a number of widths
may be cut without readjusting the gage.

IMPROVED EARTH AUGER.

James McCullough, Pensacola, Fla.—By turning the center shaft in one
dirccucn, the suger is opened for work, taking In the sand, earth, and
water, and retaining the same, by turning the shaft in opposite direction
snd closing the openings of the suger by a valve, The auger s then mised
for buing emptiod, the center shaft being attached to the auger, to prevent
displacement of the valve in vertical direction by a collar, keyed to the
shaft below the yoke.

IMPROVED EARTH AUGER,

Edwand Cox and Henry Cox, East St. Louls, 11l —This conalsts of & box
auger attached, by a yoke, (o & vertical shaft, at the upper end of which
another yoke s attached that ls mado to revoive by bevel gearing, The
upper yoke In provided with a borizontal shaft, having at Ita outer end u
plnion that travels upon a series of cogs formed at the edge of the clrcular
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(e bottom of the well, A siide runs upon the sald wires, to which the
bucket ls hinged, and s cateh recelves and retatns the slide when the waler
Ia esptied from the bucket.

IMPROVED STEAM GAGE.

Prederick H. Molntosh, Atlantie, Tows.—This Invention ca:unol-
steam gage, whose pressure-indicating spring rod is guided in a screw
sleeve at the top, which screw adjusts the tension of the spring until lndl-
cating the correct presaure, A link ia screwed on to the threaded end of
the pressure rod to apply the scales o the gage.

IMPROVED WATER WHEEL,

Ellsha B, Shattuck and lsasc Stahlman, Mount Pleasant, Mich.—In this
device It Is clalmed that increased power in obtained, the water freely dis-
charged, and a larger percentage of the water power utilized. The {nven-
tion conalats of & double wheel, In which the buckets of the upper wheel
connect with an fnner tube and spiral buckets aroand the sbaft, while the
lower wheel connecta with an outer eylinder or tube. The wheel {a con-
eaved or dishing, and provided with vent holes at the top to accelerate the
discharge of the water,

IMPROVED PILE DRIVER.

John Gregg, Riverton, Towa, assignor to himself and James Miller, of
mﬂm.—wmmhmmuundulplhdﬂm.m-mpmnd
hmmuommdmwunwmmmymunm.
and the derrick Is inclined, »o that its top is directly over the place when
the pile s to be driven. A clamp is then loosened, and guides are allowed
to swing Into a vertical position, where they are secured by the clamp en-
gaging braces. ‘The weight Is ralsed by turing the windlass by means of
& lever, a rope belng attached to it, and running over the sheave, and at-
tached to the hammer moving In the guides,

IMPROVED METHOD OF FROFPELLING BOATS

Albert Belz, Appleton, Wis.—The paddle wheel shaft is provided with
ordinary paddle wheels, A spur wheel, which is keyed to the shaft and
takes its power from a similar wheel, which Is fixed upon the shaft.
Cranks are placed on opposite ends of the shaft, and are worked by hand
levers, The whole apparatus may be easily detached from the boat when
desired,

IMPROVED BALANCED VALVE FOR STEAM ENGINE.

Wiliam Jackson, Mille n, Pa.—This consists of a valve the back of
which Ia beveled, and whose central or exhanst space extends to the rear
in a beveled cover placed at the back of the valve, betweoen which and the
valve seat the valve moves, The whole Is Inclosed In the steam chest, and
all of the exposed sides of the valve are subjected to the same pressure, s
that the valve is balanced, and lttle power Is required to move it.

IMPROVED ROTARY ENGINE.

John €. Thomas, Carlinville, Il.—The wheel or disk within the casing
has deep transverse grooves in which radial plstons work, the rods of
which pass through stufing boxes In the wheel. The rods are attached to
bollow boxes in which are springs which act upon bars. Sald bars pass
through slots in the boxes and through slots in the radial bars or spokes of
the wheel and connect.,

IMPROVED HEMMER FOR SEWING MACHINE.

Charles L. Goethals, Los Angeles, Cal.—This is an improved adjustable
hemmer for sewing machines, by which folds of different widths may be
bemmed and the “abric fed in regular manner to the needle after belng
started. The Invention conslsts of a base part, with sliding folding part,
that folds and foeds the fabric to the ucedle, and a pivoted guide plece,
that regulates tho folding of the fabric. Z

IMPROVED FPUMP.

Swan Petersen, Knoxville, TIL—The lower and the upper pump stock are
coupled together by a tabe joint. A rim extends around the tudbe inter
mediately between the ends of the pump stocks, which are tightly seated
against the rim by packing rims, The strong and rigid connection of the
pump stocks is obtained by projecting metallic lugs, secured by bands ex-
tending around the ends of the pump stocks. The lower pump stock is
secured to the walls of the well by s brace, which Is rigidly wedged in
place. The convenience of releasing the brace and taking out the lower
pump stock for repalrs, as well as the reliable and effective working of the
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’mnhanytnunhn below, so that the upper ends of the bars, pro-
i hich csises them alter.
vided with the feed cups, have a compound motion w
nately to rise and move forward to dump the seed, snd then recede toward
the center of the box and descend to be filled agaln.

IMPROVED RECIFROCATING CHURN.

John Henry Sheffer, Cairo, Ky, —~This relstes to gearing for converting
the rotary motion of a hand crank loto the reciprocating motion required
for driving the dasher. It conslets Ina crank disk that [« attached to s
ahaft that is jJournaled In & standard sttached to the churn cover, snd
driven by spur gearing turned by hand power, There Ix also n slotied
cross head that Is driven by tho erank, and s connected with s jointed
dasher rod.

IMPROVED HARROW,

Chatles Keehiner, Roseville Jun.tion, Cal.—The new feature here ina
harrow section formed of converging rods connected by cross rods, the
other rods having their nearer ends hooked, and the Inner having their
farthor ends hooked. The middle rod Is provided with a hook at one and
an eye at the other end, so that by alternately reversing the sections they
may be connected at the sides as well as in alignment.

IMPROVED CORN FLANTER.

August. J. Hintz, Lemont, Il.—In using this planter, the jawsare thrust
into the soll up to a stop attached to a statiopary jaw. The upper end of
the planter Is then canled forward, which swings the stationary jaw back-
ward, allowing the sced to drop into the soll, and, at the same time, Joosen-
ing the soll, »o that It will fall into the hole formed by the Jaws as the same
are withdrawn, As the Jaws are withdrawn from the soll & spring closes
the said jaws, ready to bo again thrust into the soil, and, at the same time,
draws forward an arm, bringing the dropplag hole within the body, to be
again filled with seed.

IMPROVED CORN FLANTER.

Jesse G. Stokesbary and John H. Stokesbary, Millersburg, Towa.—This
corn ph in 0 d as to drop the seed automatically as the
machine ix drawn forward. It Is easily controlled, and enables the hills to
be planted In accurate check row.

IMPROVED HAY GATHERER.

‘Harlin Butner and James J. Ray, Clarence, Mo, —This is s rake for col-
Jecting the hay and drawing it to the stack. It Is so constructed that the
weight of the load will ralse the polnts of the teeth from the ground, so
that they will not catch, and s0 that it may be readily withdrawn from the
load when desired.

IMPROVED SHOVEL PLOW.

Thomas H. C. Dow, Tampico, Il —This implement is #0 constructed that
it may be adjusted for use as an ordinary shovel plow, or turned toward
either side to form & right or left hand plow, as the particular work to be
done may require.

IMPROVED COTTON PLANTER AND FERTILIZER DISTRIEUTER.

Joseph A. Shine, Mount Olive, N. C.—This machine Is s0 constructed as
to open a furrow, distribute cotton seed and guano into it, and cover the
seed. [t inclodes 3 new construction of the hopper and attached
mechanism,

IMPROVED FARM FENCE.

Charles Cremer, Red Bluff, Cal. —This fence Is made without posts or
nails, and is so constructed that it may be used a5 a stock fence, as a pro-
tector for young hedges, and as s sheep shed. It is not Hable to be pashed
or blown over. To the notched cuter edges of the supporters the side
boards are attached. Said boards are beveled at their ends to overlsp each
other edgewise in sald notches, and are secured to each other and to sald
supporters by wires.

&>
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IMPROVED FOLDING CHAIR.
John A. Ware, Morris, TIl.—It consists of a chalr having the rear Jegs and
back made in one picce with a seat hinged to the same at the rear and free
to fold upwarily at it front; in coumection with which clements are

pump when properly coupled at the tube joint, furnishes a pump of sub-
stantial, durable, and convenient construction.

IMPROVED ROTARY ENGINE.

Hodgen L. Willeon, Harrisville, Tex., assignor to himeelf and L. J. Hus
sell, of same place,—~The operation of this rotary engine is as follows:
Stoam passes through a passage in & rocking valve on the upper side of the

chest; thence through a port in & side valve, and through a passage In a
guide, and Into the cylinder by way of a p in the ab When
the piston has moved through s half revolation, s cam quickly shifts the
rocking valve, so that steam is admitted to the other of the two passages.
The steam acts upon the plston, shifting the abutment, snd admitting steam
to the cylinder, foreing the piston throagh the lnder of the strok
Whilo this takes place the steam from (he first passage Is allowed o pasa
into the exhaust,

IMPROVED WATER WHEEL.

Nelson L. Greene, Edmeston, N. Y.—By new devices In this wheel, a
body of water of varylng cross section may be thrown without obstruction
or diminution of power on the wheol, The escapo of water at the top of
the canlng In also provented, and & full utilization of the resction of the
water at tho lower part of the whool Is clalmed to bo obtained,

IMPROVED TRUSS HRRIDGE.

Lyman W, Densmore, St. Joseph, Mo.—The principal novel features of
this hridge are: Firet, formiog the truss chord of metallic rods bhaving
thelr ends extended past each other and through the ginders or couplings,
| and fastening them upon the opposite sides of sald glrders or couplings by

cylinder, and through one or two passages in said cylinder into the steam |

ged 3 set of front Jegs with tenons at thelr upper ends which enter
mortises In the chair seat, the sald front legs belog connected with the
seat and back by means of side braces pivoted to the front legs, the middle
| part of the seat, and the back of the chalr, and provided with an opwardly
| folding toggle joint whereby the parts of the chalr may be folded com-
pactly, and in such manner as 1o stand alooe upon its four legs,

IMPROVED FRUIT JAR,

Adam Dicker, Middletown, O.—This s a frult Jar composed of black
opague glass, which excludes light from its Interfor. It combines all of
the advantages of ¥ glass, metal, and earthenware, with none of
their disadvantages—i. .. It prevents the fading and deleterious effect of
lght upon the fruit Incident to transparent jars obvistes the corrosive
action and metailic taste produced by the acids of the frult upon metal
cans, s froe from the clumsiness of carthenware jars, and the objectiona-
blo action of the acids upon the glaze on the one band, or the difficulty of
| removing the germs of ferment on the other when left porous,

IMPROVED BUTTER DISH.
Weatel E. Hawkins, Wallingford, Conn., sssignor to Simpson, Hall, M1}
‘luam.mmm.—umuxurmmmawhmu
two parts, pivoted at their unglos (o the opposite sides of the body of sald
| dish, 50 that they may be turned down spon the outalde of sald body.
| Segmental pear whoels at the angles of the parts of the cover canse sald
| parts to move together upon thetr pivots. Sultable devices wre provided
for fastening the cover in desired position,
IMPROVED NLANKET,

Nathanlel Wickliffo, Waterproof, La.—~This consista of & couple of light

openings in which the yoke s suspended. An endless chaln, carrying | Weans of nute; the chord rods being Increased In number towand the cen- | blankets of wool with a Uning between or cutside of them of paper, laid o

buckets, passcs over & pulley on the horizontal shaft and arcund s pulley
in the yoks that supports the auger. The whole Is supported by & derrick,
which is provided with a windlass for ralsing and lowering.

IMPROVED COTTON CLEANER.

James A. Bowers and Milton Adar, Princeton, Ark.—This conslsts of &
slotted and ribbed stationary concave and & revolving cylinder with beat-
em, combined with a foeding and discharging case, In which the cotton
feods from & hopper at the top and escapes at the side, while the dirt and
trash which xre beaten out of the cotton by the beater cylinder und ribbed
concave fall through the spaces and excap .

IMPROVED WATER ELEVATOR.

Joha F. Long, Bridgewater, Va.—This consists in the srrangement of
two pulleys, one placed Lo & curb over & well, and the other at the bottom
of the well, over which runs an endless belt carrying buckets that dip up
wator and deliver it to the spout ln the curb,

IMPROVED WATER ELEVATOR.

Thomae J, Reld, Lexiogton, Ind., sssignor to himeelf and John Malick,

of same place.—This relatos to that class of elevators that employ « wind. |

1ass and bocket for raleing waler, Tho windless has two drums, of differ-
ent dismeter, journaled In the upper portion of the curb. Upon the larger
drum & rope Is wound, by which the bucket Is mised or lowered, and upon
the smaller drom & strsp §e wound in s contrary direction, which i at-
tached 1o & curved Jever, by which the clevator bs operated, There is aleo
an mrrangement of wire guldes for the buckets, that extend from the op Lo

ter, bat always amsnged about a common ovnter of tension; snd secondly,
the fastening of one of the tenslon rods (0 esch panel, whose stral onrries
s cumulative horizontal thrust to an Independent angle bleck carrying
sald strat; and thirdly, the particalar armogement of & deuschable ginder
beneath the couplings.

N
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NEW AGRICULTURAL INVENTIONS,

IMPROVED CORN HARVESTER,
James Plenkharp, Columbus, O, Tho coro stalks sre soversd close 1o
the ground and carried back on 10 & platform by means of & rotating

armed shaft, and o vibrating carrier provided with hooks or carved srma
| The platform is made 1o two parts, of olliptical form, each of which turms
horizontally, and tilts 0 discharge the * shiock ™ upon the ground. 'The
platform is tilted by & sultable device wnder the control of the defyer.

IMPROVED SEND PLANTEN.

Jamen H. Sale, Boydaville Ky. —This inventhon belongs to that chass of e
planters In which a given quantity of seed are Iifted from the hopper by
means of a pivoled reclprocating seed cup, and are dumped Into a plpe or
chute leading to the furrow.  The lmprovemenis conslel, walnly, tn the par-
tealar construction and arrsngemont of the foed bars, hollowed out st thelr
upper ends to form seed cups, which bars are plyoted balow to the eniks
| of the maln driving sxie and extend upwandly through opentings bn the bot-

tom of the sced box, ln which openings (hey loosely slide, and about which
| point the foed bars also oscillate ¢  fulcram from the revolation of U

8 sheet of gause adapted to strengthen the paper, 1o provent It from toar
ing by the handiing of the blankets. The paper and tho cloth layers are
sultably fastened together detachably by butions, (o take them apart to re-
move the paper for washing the cloth. The paper, belng of such close text
ure as to prevent the passage or alr, makes the blanket wuch warner for a
given welght of material,

INPROVED WARHBOARD,

Westly Todd, Waaseon, 0., assigoor to hinwelf and H. J. Willlame, of
| same place. —~The object hero s to mprove the construction of the wash.
boand fur which loiters patont were granted to same inventor July 18, 1878,
*0 an make It stronger and more dumble without Increasing the cost of
ranufactare.  The improvement consists In short parallel corrugations
formed along the side edges of the zinc facing, between or within the main

!

INFROVED ROCKING COHAIR,

| Williun Shaob, Nashville, Tenn.—This cooslets of & rocking swing,
made of mand rockers secared centrally to the posts of the seata, atd st
:Mhmwmumm The seal rests are beaced by

terior strvngihening ploces. The swing cannot apwot, and is readily porta-
ble from place to place.

IMPROVED WASIHING MAOHMINEG.

John W. Modlin, Alblon, lows, assignor 0 himself and Simon C. Gilles
pie, of rame place. —By mesns of & lover, & corrugated rubber s cansed to
work over & concave bed of rollers, By maitable construction the rubber

odates liself (o ho Uilckness of chothes beneath It
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“ Mount Unlon College brings thorough In.
m:uunmmotm.-m Chilef Jus-
tice Chase. Departments: Classionl, Sclentific, Phlloso-
phical. Ladies: Normal, Musio, Industrial, Fine Arts,
Proparstory. Museum worth $£,00. Board and Tultion
almost nominal rates. Students, 1,00 accommodated
oan oarn by teaching winter all oxpenses of Collego Year
of Spring, Summer and Full Terms, without losing timo.
For Catalogue, addross Pros. Hartshorn, LL.D., Alll-

ance, Obilo- = —
Business and Lecsonal,
The Oharge for Insertion under this head i« One Dollar

a line for cock inaertion. I7 the Notioe exceeds four
Hines, One Dillar and a Half per line will be eharged.

Second-hand Achrommtic Telescope, 214 or 8 nch ob-
Joctive, wanted by Wm. Erwin, Groves, Fuyetto Co., Ind.
Diamond Saws. J. Diekinson, 61 Naxsau St., N. Y.
Transit and Clock wanted—Box 018, Springfield, O.

For Sale—Shop rights to make and nse a device for
packing bottld goods In sawdust, short shavings, rico
husks, ote. Send to R.T. Penick, St. Joseph, Mo, for
clroular.

Wanted—A Haod Hoisting Machine for Graln and
Provision store. Send cireulars and prices to J. L Mor-
gan, Ogdensbarg, N. Y.

An English gentleman, of many years' experience,
who will return to Europe in a fow woeks, desires to ne-
gotiate with American manufacturers for tho sale of
their goods in England, France, and Gormany. Addross,
Field, care of James Littlejohn, Beq., P.0. Box 2708, New
York city.

Wanted—New or Second-hand Iron Planer, 4 to 7 fect
bed. Send oash prico and deseription to the Galen Agri-
cultaml and Manufacturing Co., Lock Box 4, Clyde, N. Y.

the procoss described on p, 21, vol. 88, To mend rab-
ber boots, follow the instructions given on p, 208, vol %),
—A. L. F. will find on p. 110, vol. 28, a recipo for a ce-
ment for mending leathor shoes,—C. A. 1Y will find a ro-
elpe for red fire on p, 171, vol, 96.-J. D. will ind diree-
tions for fireproofing clothing on p. 282, vol. &.—A. D.
A. will find directions for mounting chromos on p. 91,
vol. 81, 'This also answers T, 8, R.—~G. K., who anks as
to the U. 8. Coast Survey, should sign his lotters with
his name and address, K, €, 8, will find on p. 819, vol.
35, a recipe for a coment wash for woodwork,.—A, B, C,
will find formulio for the passage of water through pipes
on p. 48 vol, 20.—-W. L. B, Ad. Wy W.G. L, B K.,
O.F.W,J.G,N. T, W, P. B, and others, who ask
us to recommend books on Industrial and selontifio
| subjeots, shoald address the booksellers who advertiso
| ja our columns, all of whom are trustworthy firme, for
catalogues,

() T. A. D, asks: 1. What kind, dizme-
ter, and focus should a lons be for a phiotogmphie came-
ra to take photographs 41§ Inches by 8¢ inches, princi-

{ Jont as the ono described above, and will favor us with

descriptions. .

() J. M. L. says: I wish to build an air
stack with sufficlent draught for two furnaces, Can you
give me the proportion existing between area of stack at
bottom and top and height, and the areas of the flues
from furnnces? A. It will be suflicient. to make the
cross section of the stack equal to the combined cross
soctions of the flues, Yon can decrease the cross section

towards the top if desimble, but there will probsbly be
no adyantage in doing so. Bulld the chimney at least 40
or 10 feet in helght, and as much higher, up to 100 feet,
as Is convenient.

sloigh runners. T have been told that the rim of a

‘ (10) J. J. says: 1. T wish to make s pair of
|

pally landscape views? A. An achromatic of about 1¢ |

| inch diameter and & or 6 Inches focus, 2. At abour what
| distance should the lens be placed from the photographic
| plato? A. Where the image will be shiarpest on a ground
glass, placed where the photographic plate is tobe. 3.
i If stops or displiragms are used, what kind is necessary
| and where shonld they be placed? A. If the instrument
|is & donble combination, the disphragm should be
| placed midway between the lenses. If u single lens,
| place it in front. A piece of cardboard with a round
hole in the center is all that is wanted. The smaller the
| diaphragm, the sharper the picture will be, and the
| longer the necessary exposure.
| @)F.LE. says: I have several photographic
lenscs; and wighing to form some kind of instrument on

wagon wheel steamed and straightened out is very good
to make them out of. But I do not know how to
straighten them. Could not Iget two pleces of oak, of
the samo thickness and width of a rim of a wheel,
and bend them? A. When the wood is softened, secure
it by clamps to a former. Perhaps it cannot be bent into
shape all at once, but must be heated several times,
2. For & small 1 horse cutter, how far apart should the
runners be at the bottom, and hosw far at the top? A.
Distance between runners, 30 to 36 inches at top, and
from 2 to 4 inches more at bottom.

(11) W. 8. says: 1. Tam building a ditcher for
drain tile. It i= to be drawn by a rope passing u suffl-
cient number of times around a capstan to prevent its
slipping, the free end being wound on a reel. The cap-
stan i% to be 18 inches in dismeter, and the levers 12 feet
from center of capstan to where the horses are hitched.
What kind and size of rope will be best if two horses
are used, and also if our horses are nsed? A. You can
use hemp rope 144 inches in diameter for 2 horses, and 2
inches in dismeter for 4 horses. 2. If wirerope should

$3,000,—Wanted a partner with this amount in a Ma- | the principle of the * Wonder ' camera, 5o that objects
chine Shop, the inventory of which Is estimated ‘;’ least | o5 pictures may bo projected on a screen withont much
at 3,00, for manufacture of patented articles. Address | 0 o expente, T would like to know how the glasses

break, how can I'mend it? A. By splicing.

A. D., 55 Morris avenue, Newark, N. J.

Send for James W. Queen & Co.’s Catalogue of Draw-
ing Instruments and Materials; also catalogue of Micro-
scopes, Field Glasses, Telescopes, and other optical in-
struments. 924 Chestnut 8t., Philadelphis, Pa.

| are arranged, and what kind of lightis best? A, Your
| 14 portrait lens is just what is wanted for the objective.
| Then, in addition to this, you need two condensing
| lenses, nnd (if gas or oil is used) a reflector behind the
| light, the same as in a magic lantern with the “Wonder"

Power & Foot Presses, Fermeuto Co., Bridgeton, No & | o0 ohment.

Superior Lace Leather, all sizes, cheap, Hooks and

Couplings for flat and round Delta, Send for catalogue. ’

C. W. Arny, 143 North 34 St., Philadelphia, Fa.

F. C. Bonch & Co,, makers of thoe Tom Thumb Tole-
graph and other electrical machineshavo removod to &%)
Water St., N. Y.

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

Water, Gas, and Steam Pipe, Wronght Iron. Send for
prices. Balley, Farrell & Co., Pittsburgh, Pa.

Hydmulic Prosses and Jscks, new and second hand.
lathes and Machinery for Polishing and Buffing metals.
E. Lyon, 410 Gmnd St., N. Y,

Solid Emery Vuleanite Wheels—The Solid Original
Emery Wheel — other kinds (mitations and inferior.
Caution.—Our namo s stamped In full on all our best
Standard Belting, Packing, and Hose. Buy that only.
The best (s tho cheapest. New York Belting and Paok-
ing Company, 57 and 35 Park Row, New York.

Stoel Castings from one Ib. to five thonsand Ibs, In-
valuable for strength and durability. Circulars freo.
Pitt=burgh Steel Casting Co., Plttsburgh, Pa.

Shingle Heading, and Stave Machine, See advertise-
ment of Trevor & Co., Lockport, N. Y.

For Solid Wrought fron Beams, cote,, see advertise-
ment. Address Unlon Iron Mills, Pittsburgh, Pa., for
Uthograph, etc.

Hyatt & Co.'s Varn'shes and Jupans, as to price, color,

purity, and durabllity, are cheap by comparison than any |

others extant. 20 oy M= X a . ‘
Grand st., N. V. ¥actory, Newark, | o oper wire centered fn the hole just bored, and by

| means of cuts radiating from the center to the circum-

N.J. Send for circular and descriptive prico lst.
Chester Stoel Castings Co, make castings (wice as

strong as malicable lron oastings, at about tho same
price. See their advertisement on page 159,

and all other purposes.
Falls, N. Y., U.8 A,
The Zero Befrizerator was awarded s grand Centen-
nial medal. Sepd for book. Lesiey, 236 W. 234 St., N, Y.
8ee Boult's Puneling, Monlding, and Dovetailing Ma-
chine at Centennial, B. 855, Send for psmphlet and

sample of work. B, 0. Mach'y Co., Battlo Croek. Mich. |

At
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e
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(3) A. B. C. asks: Can stercoscope lenses,
| or the Jenses of a #mnll spyglass, be nsed in constructing
the home-made magle lantern? A, The nsunal stereo-
seople lenscs cannot be used, because they are ground
thicker on one gide than the other, The lens of a small
spyglass would do if not of too long focus, It willmake
the pleture emall unless the lantern s placed at some dis-
tanee from the screen. A lens of about 6 inches focus
is the best; and in =mall rooms, oven shortor focus Is
preferable.

(4) E. J. B. asks: Will a photographic cam-
era, with threo lenses and four inches focus, do as an
objective for a magic lantern? Will the * Wonder "
camera a8 described in Selence Record for 1875 dof
Conld the object glass of an opera glass be used for the
purpose? A, If the photographlc combination was
made for & portrait camera to be used without a dia-
phragm, then it will answer the purpose very well. Also
the opera glass objectives may bo used, either singly or
in combination. If one will make the picture on the
screen as largo as you wish, it will give youmore light
than the two together.

() J. L. K. says: I would like to makea
1 inch hole in a window pane, and have tried =several
ways, but broke the glass every time. How can it be
done? A. Bore a hole in the center by means of a hard
steel drill ) d with turpentine. Cut the circle
with a good glazier's diamond guided by a emall plece

ference divide the circle into pumcrous small sectors.

l'l'hcn,wuhlmnnplocoof metal, tap the glass on the

Fire Lift and Force Pumps for fire : posterior side gently, following each cat throughout its

Address Rumsey & Co., Sonocs |

extent. When this has been properly done, fasten a
piece of pulty over the arca of the circle on the cut side
of the glass; and, while holding the putty, tap the glass
on the other slde firmly In the center of the circle. Too
much pressure on the diamond will cause it to seratch
| without catting the glass,

(6) E. B. asks: 1. How shall I treat hick-

| ory to prevent its becoming powder-poat, as wo term it?
A. The trouble is doe to a dlseased state of the timber,

(12) E. L. L. asks: Do the rubber covers
upon telegraph instruments increase the sound percep-
tibly? A. No.

(13) C. F. A. asks: 1. What size of Doiler
should Iuse for an engine of 1 inch bore and 4 inches
stroke? A. Make one 12 inches in dismeter and 20
inches high. 2. Can you recommend to me a book on
the construction of the marine engine? A. We do not
know any work that covers the construction of the mod-
ern marine engine. Yon will find much that i usefulin
Bourne's and Burgh's treatizes.

(14) G. F. asks: 1. What I wish to know is
how much power could I expect from an engine 2x 5
izches, 60 1bs, pressure, 150 revolutions? A. From 1§ to
34 of a horse power. 2, What size of boiler would I re-
quire if it were a plain cylinder, set in brickwork? A.
Muke a oylinder boiler with abont 11 square fectof
heating surfaco,

(15) W. H. K. asks: Which will bear the
greater welght, applied laterally, n round or a square
rod of metal or wood, of the same clrcumforence? A.
The round one,

(16) J. N. A. asks: What has been the high-
est result in foot 1bs,, by any steam engine, per 11b. of
best conl? A, A horse power for 15 Iba. of coal per hour
is among the best results; this corresponds to foot Iba.
per pound of coal

(17) C. P. P. says: What size of boiler
would run to best advantage an engine 3x 11§ inches?
Of what should it bemade? A. You can use a vertical

boller, made of wrought iron, 10 inches in dismeter and
18 inches high.

(18) C. R. W. asks: Please tell me how to
calcalate the number of yards of excavation in digging

8 pond or lake 100 feet by 80, in form an ellipse, 9 feet I

deep with banks sloped 13 feet to 1 foot of depth? A

Addtoguhermewplm.mbouomlm.lndthemlm 18 any neel of &

!ronnor(rd ta tho cable. 2, Whatis tho steength of .
| enirrent used? A, Ten or twelve cell s aboug gd‘“'“
f ber used to charge the condenser, 3 What 1 w‘
| strength at the recelving station as m'ﬁﬁ
| at the sending station? A. About 905 per centatier 3
| seconds contact with battery,
| (24) H. 8. C. says:In your answerto ¥, jf,
| you say that an engine generally works more economie.
| ally when running at its full capacity, This I8 .
doubtedly true of single valve engines, 58 & single valy
: eannot ent off at less than 34 stroke without ¢ the
| exhaust and impairing its eficlency in a greater or oy
| degree, according to the polint of cut-off. mm.
| automatic cut-off, or even with a fixed one, T think It ean
be demonstrated theoretically, as it has been demos.
strated practically, that there In great economy in having
considerable surplus power In your engine, A You
have misanderstood our reply to F. H.  The idea we {5
tended to convey was, that under given conditions thess
is a point at which an engine will work most economje.
ally. This 15 the point at which it should be run, o
point probably far within its full capacity.

@5) 1. H. D. asks: 1. Why is a chamber
used in a condenser for the exhust steam to flow jny A
With a view to economy of space and efficiency of se-
tion. 2, Could not the steam be condensed in an exhanst
pipe, and this pipe be connected with the air pump? &,
Yes. 3, How much pressure must be given toa Jet of
water in the combining tabe of an injector, so that #t
will gain velocity enough to enter a boller, withoat flow-
ing back Into the overflow? A. It depends upon the pro-
portions of the parts. As usually made, the Injector

| will readily force water into the boller from which it
draws its supply of stesm, and could be arranged #o s
to force against much higher pressure than that under
l which it was working.
| (26) G. F. asks: 1. How large an engine
| conld I supply steam to from a plain cylinder boiler, 9
feet long and 14 inches in dlameter, of } inch fron? A
You can use an engine of from 2 to 3 horse power. &
Is a plain boiler safer than one with flues? A. Notne-
ety

(7) G. L. K. asks: 1. Can steam from a
boiler with 60 Ibs, force water into s cold bofler? A
Yes. 2. Is it possible to get & pressure in the cold boiler
above the steam pressure in the steam bofler? I have
geen an injector that is sald to have forced water fnto &
boller having 80 Ibe. pressure, the injector belng
ated from a boiler with 20 Ibs. pressure. A, Yes.
philosophy of the matter is thata great deal of steam s
used, and comparatively little water is forced into the
bofler. It is something like a steam pump in which the
water cylinder is only } as large as the stesm cylinder,
50 that the water pressure can be 5 times (he stoam

(28) H. C. asks: 1. What pressure will a lo-
comotive boiler of copper plates of & of sn inch ,
6 inches in dinmeter, double riveted, stand? A, b
2. How large an engine will it run with firebox8x
inches and 8 inches high, and 22 half
inches Jong. A. Makeone? x 3 inches. 3,
these two engines, 5x 6 or 4] x 8 Inches, is best:
boat 25 feet long and of 6feet beam, drawing 6inches st
bow and 24 inches at stern? A, If you wish to compar
them when running st the same power, we think the
first ix preferable on some accounts. e

(20) O. A, Jr., says: 1. I havea

' revolutions per minute

of their mean proportionl, and multiply the sum by 3 | turn flue boller fs the most economical in fuel and wate

the depth. 3
(19) W. L. F. says: T am making an elec-

tro-magnetic machine for medical purposes. T made s power? A. We imagine the difference, if
#pool of wood about 5 Inches long, the core of which is | unimportant. |

a hollow cylinder 3{ of an inch in diameter, containing a
bundle of fron wire. Por the first cofl, T wound about

80 feet copper wire (insulated No. 16) around  on & 12 x 20 Inches engine, rumning three bas
#cparate from it lmmxmfm-ﬂk&ﬁimm»mn Is pretty bard work; &

wire, No. 22. I connected the ends of the primary coll

the boller that will hold 134 barrel of water
‘mmmwcum the heating:
ing the same in both bollers, and each be

(80) G. W. A. says: We use 60 Ibs,
three

easler tolot the engine stand and generate 80 Tbw.

which reduces its substance o & mass of dry dust, by | with 1 cell of carbon battery, but conld not get a sec. |1 V0 €aUs0 Of this? A. Generally, an Incresse of

the decomposition of its fibers,

| Hems

squariam cement on p. 9%, vol. 25.—C, . Is informed
that the spparent spontancous cracking of glass tumblers
I= by Do weans an uncommon occurrence,—P, B. B. will
find directions for brazing band ssws on p, 194, vol, §1.—
C. H: B. will find directions for removing inkstalns from
clothing on p. 410, vol, 32.  For polishing castingn, seo

his engine. He will find s formula for arcertaining the
horse power on p. 33, vol, 23.  For a rule for caleclating
the dimensions of & fiywheel, see p, 81, vol. 32.—J. P,
N. will find a rocipe for prepared glue on p. 43, yol. 32
For » rocipe for mucilage, see p. 97, vol. 34.—R. P, O. 1s
Informed that tbe culy non-ommdnctor of magnetism |a
a mficlont lnterval of space.—E. G, will find an expla-
Bation of horee power on p. 53, vol. 33 —A. J. will find
something on tempering chisels, ete,, on p, 220, vol, 81,
~H. L, 11, should pdd o pup tarer, 11, 11,

will find directions for tnking shoo pollsh on p, 107, yol,
9. To season tmber of all kinds, follow the direettons
on p, 58, vol. 82 ). O, will find » formula for the lifting
power of coal gas on p, 65, vol, 520,
reetions for removing inkstalns on p. 410, vol, 38, DBrass
castinga can be polished by tollowing the directions an
P U7, vol, 84, Steel ean be etehed by the process de-

vaﬂnfd on p, 250, vol. #7.~F. 3. 8. ahiondd send us s
ple of the ef on the ash heap.—D. W,

of corrosive sublimate forced into the pores of the wood
by meansof an afrpump. 2. When sball T cut ity A.
Itisbest to cut the timber In the lato fall or early
winter,

| () E. T. says: In speaking of leaky roofs,
| ¥ou vay that the best job would be to put on a new tin

[ ble, the leaded or dark lead-colored tin or the bright | electro-magnetic engine, can 1 constroct the tubular

light-colored tin? A, Use the best charcoal thn, which is | magnots, and what should bo the aize of and length of

bright-colored, and solder the Jolnts securely,

(8) J. H. W. says: We bave had an explo-
slon In our foundry that we are not able to explaln, ‘The

#hopis a trame bullding 50 foot square. We hind not | tube shoald be In the same direction,

i made o host for 24 days; and whon we made ono and
| proceeded to drop the bottom ns usual, the Instant the

| door dropped wo had a tremendouy oxploston, break. | 1008t spark, an Indnction cofl made with 8,600 feot of
Tt tore n door that waus |
t wtanding opan off ts hingoes, and mado n toport that was | 10 2,000 foot No, 86, €. Wil 4,000 feot No, 82 givea
|hward nt a distance, shaking the windows In houses | 'ONECF shark than 8,000 feet No, 80¥  A. No, not with
H. B, will find 41 | Mquares awny, Our shop 1 quite open, and two doors | *M0 primary, 8, Which is best for the primnry call

| woro standing open at the tmo.  The prop that the ou- | N 10 f No, 16 wire? A, That depends upon the wize

| Ing wome 20 panes of glass,

pola man used (n dropping the hottorm was some 10 fon!
long and 4 Inchon square,

l In it to make it work? A, Blae vitriol and water,
P. 57, vol. 34.—F. B. 8, does not send dsts enough as to | moof In wmall sheets.  Which kind of tin Is most durs- |

It won shiversd np Just au  PAIMBEY About the same ax (hat of o battery. 4, How
though It had been strick by lightning, There was | 120 8 spark ought 8,000 fostof No, 82 wire to glver A,

1 Iy,
It Is caused by the | ondary current. Please tell me where the diffica) | prossare decreases the steam used per hore
growth of a species of fungus In those parts of the | A. \'wmnmmﬂnﬂnmlne:n&qm: ;
= which have not been properly dﬂcdormm«l.(hrbmunxlndmkhgmm. If you require ;
. B, Jr., will find & good recipe for | Opeof the best preventives of this disease (s a rolution | more power, increase the length of your secondary wire

and use more battery,

(20) A. 8. asks: I have a battery with two
copper cylinders 8 inches and 8 inches in diameter, and
a xine oylinder 16 inches in dinmoter, What must I pat

(1) L. G. W. says: In making a Camacho

wire used In making magnets? A, Tt i not worth while
o make the magnots less than an Inch in longth. Wind
each tube separately and then place one over the othoer,
Ko, @ ik covered wire will do, The turns on oasch

(29 J. 8. W. asks: 1. Which will give the

0, B2 wiro or with 2,000 feet of No. 807 A. Ono with

of the core and battery used, Make tho resistance of

womne fe under the cupola at the time; but we threw, ax | U 10 # cortain i, about 1 {neh spark por mile of noo-
wo thought, suficlent sand on It to prevent the fron | “NAATY can be obtalned,

coming in contaot with it.  Aro such explosions of oome | (38) A, R. nsks: 1. Does the Atlantie tele-

AMEToAN ‘m:m ocournence in foundries? A, We Imagine that ex- | e
:m;;l‘ "l')’. :'.‘:r::ﬂmwl'th-:’uxy'fmnmln of | ploslans of moeh violonen aro not eus), althongh those ﬁ:::‘;'::(’::'r:l‘:ml:::n e mll‘:ldpl‘;lu do tolegraph
g i .u";«‘ e ,lu orihees tt wo do | of simflar Kind wre not ancommon, when hoated Iron  Iw deaw ‘f ) s Sty
] 2 ¥y well with the material of | comes In contact with molsture, " v tue enbles: - A Thabarise saeo8
which hesent us a ssmplo,—J, O, B, can solder brass by | resders may have ;;:::;::;::l‘:]':‘:‘:{! m::“' ":"k" :::" :l: onorlldo of u con-
‘ Ay the oppos 0 of condenser ia

will find & deseription of making gas with a h '
ydrocarbon

fluld om p, 66, yol, 22,1 W. K. will find answars (o his !
queries an Lo los bosts In No, 8 Sy

Posuibly wome of onr
knowledge of explosions quits as yio

m:‘mh-mhmmdf 81
» with & length of blade of 5 or 6 Inches, Ran It 8
300 or 400 revolutions per minute. v NS

wmzmmmmwm‘
apart, Kaoh man {s pulling
ondw of » ropo botween the bosts
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ther any differorice in the amount of light? It wo
whioh gives tho mont? A, There will be a difforence In

- | favor of the round wiek if properly ndjusted; but (¢ will

() W. 8. says: 1. Tam building a model
horizantal engino 1} x 3 inchos, and wish to make n

power has a fan 2 feet in diameter, with four wings, 8 by
14 fnches, revolving 2,000 times in & minote? The in-
duction orifice Is 1 x 24 inches, How many Ibs, press-
ure can I produce at the orifice?
presstiro than 1 1b, per square fnch, it will be advisablo
1o use somoe other form of blower,

@7 J. F. & G. W, M. says: There are two
tanks for water located 900 fect apart. Bach holds
about 15,000 gallons. The bottom of one i 11 feet
above Jevel of ground and the tank itsel? is 14 fect high,

Jovel, 900 feet, to the other tank. Thoe bottom of the
last-named tank is 3 feet above top of the first-named
tank, or 25 feot from level of ground. What size of
pipe must I use to empty the water of the second tank
into the first tank in 12 hours?  What sixe of pipe will
it take to do the sarue in 24 hours? A, Mo discharge the
second tank into the first In 12 hours will regaire a pipe
of 2inches dismeter, and in 84 hours 134 Inches diame-
ter. The bendsin the pipe abonld be easy, and no con-
traction of size, by valves or otherwise, should be al-

(88) W. J. M. asks: Do steam heating pipes
consume the oxygen of the alr, or Is a dogroo of heat
greater than that of pipes heated by steam necessary
bofore the consumption of oxygen beglns? Why s it
that In an office, if doors or ventllators b elosed for a
few minntes only, the alr becomes very oppressive and
stupefying, while the temperature is yet not very bigh,
and not as high as could be bome without any discom-
fort in a woll ventilated room?! Would a ventilating
shaft, constructod »o as to draw from a register In the
floor, be of any benefit, or woald the alr, at the helght of
& man's band, remain undisturbed and oppressive? A,
Alr when heated expands and becomes loss capable of
supporting animal life, because of the limited quantity
of axygen it then contains in a glven volume, The
breathing of perwons engaged In a sedentary employ-
mont is slow, and a denso alr would afford greater ali-
ment to the blood in their case, There Is no reason to
belleve that steam pipes, when heated, consume the oxy-
gen of the airto a greater extent than other heating

COnKImoe mare oll,

(48) H. O, aska: Is there a way of softon-
Ing rama' homs 0 ax to be able o moudd them? A,
There 1s no practicable method whoreby this may be sc-
complished,

(M) E. E. . nsks: What aclds are most

phurie sclds attack and dissolve the metal most rapldly,
Nitrie, or a mixture of nitric and murlatio aclds (agua
regla), aro the proper solvents,

(45) T, I, 8, says: 1. T am using a liquid
made of 1 1b, sal soda and A Ib. lime to 1 gallon of
water, which, when bolled, comes outus n lye, Of this
lguid I use Lor & spoonsful for washing of a boller of
clothes of the eapacity of 8 or 10 gallons, with plenty of
water, WU the liquid be injurious to the fabrics? A,

Under the conditions, the washing fluld will not Injure |

the fabric to any extent. The fluld may be made stronger
by boiling with excess of lime and carbonate of soda
(sal sodda), 2. T use chloride of lime in o lHquid state for
bleaching the eloth, letting the cloth remaln (n the rins-
ing water for an hour or more.  Will the ehloride wator
bo Injurions to the cloth? Please give a formula to make
the chlorido water of the proper strength, A, Pass tho
cloth first through a very dilute bath of sulphuric acld,
and immediately through a bath of bleaching powder
(chloride or hypochlorite of lime), made by dissolving
the powder In 24 parts of cold water, and hang in a close
room with as much exposure to bright sunlight ax pos-

sible. When properly bleached, wash well in water and |

dry,

(46) C. H. B. asks: How can a sword blade
be frosted? A, Clean and polish the metal, flow it
quickly with dilate nitrie acld; and, whon the proper
point is reached, wash well in running wator,

@0 V. 8. A. asks: 1. What will soften
brushies after they are nsed In varnish or French dryer?
A. Swep the brushes for 24 hours in good benzole, and
then, if necessary, purify by washing them with soap
and warm water, 2. How can I preservo photograph
proofs? A, Wash them well in cold running water, dry»
und keep In a dark place.  Or, after washing, fix them
by immersing for a few minutes in a strong solution of
hyposulphite of soda in water and waah or noak in a co-
ploas supply of cold water for 10 to 12 hours,

(48) A. P. asks: Can you furnish me a re-
cipe to make a solution for setting the color of crayon
drawings? A. Use a dilute aqueous solutlon of gum
amble In water, with the addition of a very little oil of
cloves.

(49) A. R. asks: What can I use to repair a
glass bath, that will resist nitrate of silver In strong solu-
tion? A. Warm the fractured edges of the glass uni-
formly, and join with fused gutts percha. The edges
should bo pressed firmly together and allowed to remaln
In the clamp for an hour, or until perfectly cool.

(50) C. asks: Will you give a chemical an-
alysis of ox blood? A. In 100 parts of ox blood cor-
puscles there are: Water 6878, solids 31'2. The solids

surfaces. Bat there is, without doubt, a minute quantity
of molsture driven from the pipes by the internal press- |
ure, which soon renders the alr humlid, and this has the |
effect of making breathing more difficult, nlsasﬂy;
Inferred from this that supplying fresh air brings no
remedy, unless the strong dense air thus admitted hi
Mhlhhm.wimmbelumnedbylhe'
heated plpes. By gradoally sccustoming yourself to s |

are: Hematin twith iron) 16775, globulin and cell mem-
brane 25222 fat 0231, extractive matter (0-360, mineral
substances (withoat iron) 0-S12. The minerals are: Chlo-
rine 071686, sulphuric acid 00068, phosphoric acid 071134,
potassium 03338, sodium 01052, oxygen 00667, calcic
phosphate 00114, magnesic phosphate 00, These
blood corpuscles are suspended in a liquid containing,
in 100 parts: Water 90-29, fibrin 0°405, albumen 7854, fat

lower temperature, some relief may be found, or by | 0172, extractive matter 0394, mineral substances 855,

adopting the plan of the open fireplace, yon may be

(51) C. F. M. asks: Is there anything that

Scientific Qmevican,

destructive to steel dies? A, Nitrle, muriatie, and sul- |

(57) G R. aska: 1. WL a soft metal, Hke | this reckoning on account of “"‘;"ﬁ'ﬁ’;"‘;g}:‘:‘,ﬁ
copper, load, or xine, hold heat longer than a hardor | MOro than threo timon ““"“”‘" "w:":;:wt I.wn Sollar
motal like cast or wrought fron of equal welght and the | andd some othor saws, elther rlvehI fgyoploiglonm
samie shapo? A, The loss of heat does not depend so ‘ or vory thiek at the centor and ¢ n-: i of. o
much upon the haniness of the motal ax upon It con. | TR with safety at n groater spocd.—J. E. E., .
ductivity and the condition of Itesurface, If the sur- | (70) . B. says; [ notice an article stating
faces of the metal be bright and pollstied, it motalns I8 | ghar Dr, Slemens had succesded In producing perma-
heat much longer than If It be dark and roughs or, In | pent magnets capablo of suspending 20 times their own
other wonds, the Jess rapldly will It part with It heat by l welght, by mixing with steel & stnall proportion of tung-
 mdlation, The poorer the heat conductivity of the | oy Can this be sot A. Yew, 80 far as we know; wmall

metal, tho longer It will rotaln Ite hoat, other conditions |
| being the same, The conductivity of allver belng 100, |
that of copper Is 79'0, slne 199, tin 14°5, steel 120, lron
1100, lead 88, Tho tmo required to cool o lnrgo mass of
hot metal s proportionately great I with that
quired to red the t of n smaller mnss the
samo number of thermometrie degroes, 2 W gloss |
retaln heat aa Jong as soft or hard motala? A, You,

(58) C. A. B. says: I have eight or ten
pleces of sponge rbber bought about two year ago; It
| was then very good and would clean paper very nicely,
It Is now hard, and slides over the paper without clean-
Ing it. Can It be restored, so that it may clean paper as
well ax ever? A, No, The hardening Is dne to oxidation.
The quality eannot bo rostored.

(59) O. I, N, naks: Is there any way of

cleaning sulphur off horseshoes?  When I wold the too
calk on, tho sulphur gots under the too ealk, and I can-
not weld It, A, Uso common ecarbonate of potash or
soda.
(60) H. & M. say: We wish to test the qual-
ity of difforont lots of coal ofl sent from refineries,
Could you give us a mode of doing this? A. Inexpen.
sive Instrumenta for this purpose are sold by dealers in
th tery, hygrometers, chemical ils, ete, All
that i necessary for ordinary purposes is to determine
the speciio gravity and point of Ignition, The former
In nccomplished by means of an Instrument resombling
o hydrometer, and the latter by heating o small quantity
of the ofl In which tho bulb of a thermometer s Im-
mersed to Indicate the temporature, and o soall Ignited
taper, held close to the surface of the oll, ignites the same
when the temperature has risen sufiiciently,

(61) M. N. nsks: Is there any metal or com-
position which would stand the samo usago as a cane,
and could be moulded hollow? A. Steel or bronze would
answer the purpose, If we understand you aright,

(62) C. B, P, naks: How can I platinize the
silver plate of & Smee battery? A. Dip the plate In a
strong solation of chloride of platinum, and expose it
forashort Lime to the action of a stream of hydrogen or

artificlal magnets havo been made to sostain one hun-
dred timen thelr own weight,

(1) ¢. W. . says: If o telegraph wire
piusos over o bullding, or in close proximity to it, doos It
endangor it durlng o thundemstorm? A, No. 8o far a8
It hax xoy Influgnce, It aots ax o protector,

(12) J. W. T. asks: Isthere any electric
battery that will heat and keep o ¥ Ioch wire red bot or
nearly so? A, The question Is very Indefinite, as every-
thing depends upon the length and material of which
thie wire is composed, Probably s Bunsen cell could be
made suficlently large to heat s short Jength of platinum
of that diameter,

(18) V. W. 8. asks: If o dwelling is sur-
rounded by troos, from 10 to 25 feet higher than the
ridge or the ehlmney tops, and within one or two rods
distance from the house, are not thess troes some pro-
tection against lightning? And if not, would not con-
ductors In the trees answer & better purpose than (s se-
cured by the usual mode of attachment to the bullding?
A. Properly conatructed rods on the bullding are much
bettor in every respect.

(74) T.B. A. says: What size of wiredo I
want to make an Induction cofl, to be used to Leat plati-
nam wire? A. Use a Grove or Bunsen battery, Eltber Is
botter than a coll,

(5) A. A, W. says: I have a book that
gives a ruls for finding the safe working pressure of any
boller, but I twork it satisf rily. The rule ls:
Multiply the thickness of lron by 0°56 or 070, sccording
as the boiler in single or double riveted, multiply this
preduct by 10,000 (safe Joad), then divide this last prod-
uctby the internal radios less the thickness of iron.
The quotient will be the safe working pressure In Ibe,
per square inch, A, Calling C a coeflicient 036 or 0770, as
the case may be; T, thickness of boiler in fractions per
inch; R, internal radins of boller in Inches; L, safe load
inTbs. per square inch, Working pressare= < <"

(76) J. P. asks: How can I make old cop-

coal gas. 2, How can I prepare sulphur for making casts |
of colns, ete.? A. Fuse the sulphur and heat it to the |
polnt of sublimation, and while in this condition throw |
itinto cold water. :

per and brass coins stick to a boand without using tacks?
A. Melt together In & suitable vessel equal parts of pitch
or asphalt and gutta percha. Apply hot. Clean the
coln with s little dilute nitric acid or oll of vitriol,

(63) A. J. S. says: I bave a lot of emery | (77) J. Z. R. says: I inclose a small piece
wheels that have been almost covered with japan dryer. | of carpet. I want to dye It some other color. Which
What will remove the japan withoat injuring the wheels? | will be the best? A. As the carpet already contains so
A. Remove all you can by mechanical means, and then | many dark colors, it would be Impossible to dye It any
treat the parts with strong ofl of vitriol (salphuric acld) | color but black, without fimt having bleached it; and
fora fow minates; then wash well, bat quickly, in a | this, in the present instance, is Impracticable,
stream of water. Repeat this treatment if necessary, | My kitchen ceiling blisters and scales off. Tthas been
and rub well with sawduost. The acid should not be per- | whitewashed sometimes with lime and sometimes with
mitted to remain for any length of time ineouhctwﬂhf:hlﬁng. What shall T do with it* A This Is very
the stone, as It will Injare it. | probably due to dampoess, In which case the best plan

(84) C. W. C. asks: How can I keep lemons | ! to clean and paint the walls.
| tocs hs or more? A. Packing them in salt and | 1*30tto make a photodackground. What ia the best

‘ of the sniline colors may be weed
| keeping In a cool place is one of the best methods; bag | COW0F to use? A Any
even this will not always suffice. | forthis purpose; you can parchase them, already pre-

: pared and with instructions for uee, of any draggist
(65) C. H. J. says: Some specimens of lime- | Anyoil paint may be rendered flexible, when dry, by
| stone rock were excavated from a quarry. The speci-

! rubbing it up with a lttle scap and glycerin over a
{mmukenomdndu the spring and summer, which
| were allowed to , answered admimbly, but those |

able the more effectuaily to preserve the air of your will taken from the quarry during or just previous to a cold
: give raw hide a fine finish and at the same time be |
room In Ita natural state, nelther too dry nor too hnmld‘w, A. Steep them in & strong, hot decoc- | EBAP cracked by the action of frost. Can you suggest

for easy respiration.

tion of sumae, alum, and logwood, and dress with a

(39) A. B. asks: What are gold and silver"m!mno( beeswax, soap, ofl, sud ivory-black,

alloyed with at the United States minta? A. The gold |
coinage is % pure gold and J; alloy. The alloy i

(62) P. S. K. W. asks: How may paper be

of dyallver and ¢ copper. The silver colnage also con- | gy . r.

talns ), alloy, which Is copper only.
(40) J. McT. says, in reply to M. G. P.,

d so that It d ofl will not scak into it and that
the paper will remain flexible? A, Pass the paper rap-
idly through strong sulphuric scid and wash quickly
with a coplous supply of water, After drying, pass

who naks If meemschaum pipes, after they have been l through an aqueous solution of dextrin, and then be-

ased o time, are not subjected to some p to bring |
out the color: T have seen meerschaum und Imitation |
meerschaum pipes colored by the following pmcms:|
¥ill the pipe and smoke down sbout one thind, or to |
the belght to which you wish to color. Leave the re. |

wnainder of the tobacco in the pipe, and do not empty f¢ | 570 color prodominates, are p !

or disturb it for several weoks, or until the desired color |
is obtained. When smoking, put fresh tobaceo on the |
top, and smoke to the same level.

(41) E. McD. asks: 1. What quantity of oil
¢ vitriol should be used to the gallon of water, for
sprinkling guano for artificial manure? A, Dilute the
atrong seld with nbout 80 parts of water, 2, Is itne-

tween smooth rollers heated to 500° Fab, The rollers
should be under o very considerable pressure,

(63) 0. B. W. asks: 1, Is it true, as a gen-
eral thing, that dress goods, wall papers, ote., In which »
y i A. No,
Schoele's m (arsenite of copper), becanse of its
brilliant hue, Is often usedas a pigment In palnting and
in deslgns on wall papers, bat not so frequently on dress
goods, 2. In it necessary to nse polsonous matters to
mako a groen color? A, No,  Fabrics which hayve been
dyed with some of the anfline colors have, at times, pro-
dueed pol effocts, eapecinlly whero thoy have boen
pormittoa o remmn forany length of tine (n direct cous

comsary 1o distribute the dilute lguld throughout the | tact with the molst catlele; but not otherwlse, 8

body of materfal, or merely spriokle the surface? If ‘
the Intter, how doep should the layer bot A, Spread the
guano into s layer about 3 inches in depth, and sprinklo;
then put togother agaln, 8, What quantity of the dilute
liguid would be required for 100 bushels? A. This de-
ponds npon the smount of ammonia or its volatile salts
which are contained In the guano. If It contains 6 per
cent, 1t will require about 32 pints of the acld solution,
about % gallons to the ton, 4. Would superhented or
dry stonmn do as & deyer? A, Hoatod alr wonld be more
sultable, 5. Would it be advisable 1o make the deposit
perfoctly dry, ar to allow a small percontage of melsture
10 remaint A, You canuot hope to expel wil the molst-
fire; and it is betternot, 6, If tho natural state of the
Oeponit |x %0 per cent water and 6 per cent ammonia,
Wosld not the evaporstion of the water double the per- |
Sntage of ammonla? Yes. 7. After tho deposit is |
drisd, conld It not be put up In bags and shipped with-
OuL fear of deterforation? A. If not exposed to the
weather or vory molst air, It will not absorh molsture af- I

:“‘m to any extent If tightly packed In strong |

{

{.

of threads in snch, xf) overything olse equal, Is

Wheneo enme the Idea that all green dyes are polsonona?
A. Cases of polsoning from Parls or Bchwolnfurt green,
verdigris, and ks compounds containing copper or ar-
senle (the prevalling color of which ls groen) have boon
#0 numerons that all similarly colored plgmonts, dyes,
ete,, have gradually come to be consldered with more or
less of distrust by the uninformed.

58 J. A, W, nsks: Is there an acld or
chamlonl which will corrode paper postage stamps, but
will not corrode gum arabier A, No,

(56) G, W, B. asks: How can I muke o lonf
of bread which, after a year ar so, I oan lay my hand on
and squeeze it down, and it will riso op again the same
as when frosh baked? A, If the bread Is not Intended
for food, such a loaf may be made from flour In the or-
dinary way, but with the addition of a little sulphate of
copper (n yory minute quantity only), glycerin, and a
strong aqueous solution of salicylic neld,

(56) W, W, nsks: What is the best cover-

ing for hended haystacks, portable, durable, waterproof,
yerminsproof, snd cheap? A, Pry the followling: Take

M B anys: Given two lnmps, one with | any coarss fabrio, steop it fora fow hours In s strong | rim, 750 rovolutions; 6 feot in diameter, or 16 feet
Und and theother with o flat wiek, the same num- | aqueots solution of alum, dry, and coat tho upper sar- | sround the rim, 600 revolntions.  OF course {t In under | bo tannod with the foathiors ont A, You, but vot withs

faco with a thin covering of tar,

means by which these stones may be tested, other than
| by subjecting them to extreme cold? A, The canse of
| the cracking of the stone may have been the molecular
energy of freezing water contained within cavities in
the rock; but it is more probable that the rupture was
due to the relaxation of stmin to which the blocks had
been subjected while in the quarry. Splitting up of
blocks from this canse is by no means infrequent in some
quarries, If the breaking is attribatable to the sction
of frost, there s no other means than those yoo men-
| tion for testing the stone. If it s due to the unequal
! strain upon the block, the splitting cannot be avolded,

(66) M. asks: Can you give me a recipe for
making concentrated starch? A We do not know of
any proparstion by this name.

(67) G. 8, says: 1 have some specimens of
copper ore that are covored with verdigris, What sball
I use to take ILoff? A, If It Is really verdigris, a Mttle |
dilute salphurie or hydrochlorie neld will remove it

(68) C. V. W, suys: Some of your corre-
spondents ask for o
method of fnding

fire.
(78) A. S. C. asks: 1. What amount of car-
bolic acid is nsed In a Ib. of carbolic soap? A Samples
of these sosps, that we have examined, contalned aboat
thiree per cent of the crude phenol In combmation as a
soda salt. 2 How isit mixed? A, In the coarser varl-
cties of these soaps, the phenol is added directly to the
lye during the Iatter patt of the saponification; but in
these cases the acid Is very Incompletely distributed
through the body of the soap. A complete and uniform
dissemination of the phenol may be obtained by dis
solving =oap and carbolate in hot spirits of wine or wood
naphtha, and evaporating the solution to dryness,

(" B. F. W, says: Joshua Rose says, in
relation to sawing staves for eylinder or plpe patterns:
* It will save thoe to resaw the pleces to give them the
required bevel, which may be done by canting the saw
table.™ A better practice Is to cant the table before
sawing at all, and then the staves will beof the right
shape, with a saving of vearly two thinds of the sawing
and constderable Umber,

(80) C. H. says: We have in our possession
an old-fashloned moge; and whenever wo dmw hot wa-
tor the water has the appearance of milk, but after
standing n fow minutes It regains its regular color, We
have been advised not (o use the water, A, This Is due

to tho procipitation of the lme contalned n the water,
Lime i less soluble in hot than in cold wator, Tt s not

generally sdvisablo to ase water from the hot faucet for

‘ cullnary purposes, sa It may contaln polsonous copper
and lead salts,

(81 J. A, K, says: 1. 1 use oxalic acid for
proparing pale leather boot work (a teaspoonful of ox-
alie neld In o pint of water),  ‘The mixture sometimes
bocomoes o brownish color, Do you know of any kind
4 of aeld which wonld do lnstead of oxallof A,
“"l:';l‘:: "‘:"""‘"" motstening the leathier et with oxalic ackd, s ua::l’,
| K and thon with a strang solution of ehlarlde of Hme (hy-

(60) J. I, M. says: I am running saws of 8 | pochlarite of Uine) In cold water, 2, Do yoa Kiow of
[ Inches dlumetor, and smaller, 1 wish o know st what | anything 1o put in lok to give & good gloss? A, Uso an
to run them Inoeder to make the smoothest work? A, | aleoholle solation of wax,

Nine thousand feet per minate, that s nearly two milos 8 J. W, P, osks: What will

:r minute, forthe rim of & clreular saw 1o travel, may stainis of tannio ackl from Mnds and oiher '.m
| be laid down as a rule, For examplo: a saw 12 fnchos | Wl well with a little sods with .

in dinmoter, 3§ feot around the rim, 3,000 revolutiona; 94 | Phfur ey 1 th v 'moh«n very dllute

Inches In diameter, or 6 foot nroand the rim, 1,500 revos } hlnl:chh i whln 0 with o strong solution of

Intions; 8 foet In dinmeoter, or 9 feot around the rim, 1,000 Bony to ‘:ri:!:‘l"l\::;ll(:h!, m’}:‘:: "':::; ::?' ';‘m for an

rovolutions; 4 feot In dlamoter, or 19 foot around the
(88) X, Y. Z naks: Can the skins of birda

the radius of 1 elrele
whun the chord and
versod sine amn
glven. Iglve them
a very slmple form.
ula based upon the
woll known proper
ty of the right an.
gled telangle, Whero
a=s My ohord, & helght or vorsed stoo,and o and @ mdil,

0.
Latp (o — b)tmite & Jb", e

stood that the rim of the saw will run o Httle faater than | out discoloring the foathrs
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W. asks: How can holc:‘:;e
pleroad, or small holes endargod, In rabbor )
:m&md‘-m tubing? A. Force the stopper
{160 the nock of & Nask or lango glnss tubo which it will
Jurt At into, and wso & woll sharpened cork borer with
nﬂamudnmm. If you desiro to en-
Jarge & formeor hole, flest pluig It tightly with a plece of
glass rod and procecd aa boforv. ‘
Tn thore any table publistied of relative chomloal af. I
fnitios by which ono may get at thoamount af forea |
neoossry 1o dlssotiate the eloments {n cortaln com- |
poands? 1. Wo know of no mch table. |

(85 W. A. H. saya: I have arelay of the
box paltern, contalning a magoet of about 40 ohms,
Thore I8 & cortaln pecallarity T notloe, which 1 wonld
lketo bave you oxplaln, 1 notice that whonever the

Is broken by Gpening of the key, a pecullnr
Jump In heand, a klod of kick or hammering, At first 1
thought tho magnet was looss; bt after makdog 1t an
tight as possible, [Lacted in the sume manner, A The
nolse is occastonod iy n change in themoleeulsr condl-
ton of the fron core when magnotieed and demngnot-
Ined,

(®6) 8. I anks: 1. What longth and size of
{nsulated wiro s tequired to wind the magnots of a ro-
Iny, such an s neod on ordinary tolograph linea? Al
About 1,000 feet of No, & & What would be tho
proper dimenslons? A, The oore oan be 114 inch long
and abont X inch in diametor,

(87) . L. J. says. Makers of telegraph ap-
paratus use s kind of lacquor or varnish on their brass
work which prevents tarnishing, while it fs o thin as to
avold mufling the sound, What Is it, and how i« it
prepared? A, Shollac and aleohol are the principal In-
gredients, colored by gamboge, saffron, turmerie, ete.
About £ gallons aleohiol to 1 1b. shellnc is tho propor-
tion,

(8%) G. W. H. says: 1. Tam making an in.
duetion cofl to throw 14§ inchos spark, to light gas.  Of
what dismeter snd longth shall T turn my bobbin? A. |
Use about 8 miles of No, 86 wire for the socondary. 2.
What size of wiros shall Iuge? A, Mako the coro 3§
fnch or an [neh In diameter and about 8 Inches long, 8,
1 have some tinfoll 5 inches wide to make a condonser
with; how much in length will it take? A. Ono huon-
dred feet of the foil will probably be enough,

(89) O. €. 8. asks: Can I conduct the smoko |
and exhanst from 8 4 or 6 horso power farm ongine through |
tile lald underground (on a constantly asconding grade; |
1o & stack 100 or 125 feet distant? A, This is frequently |
done, |

(80) A. V. V. says: Two boilers, one 8 feet
in diameter and the other 6, each containing the samo
nuomber of flues and each having a steam gauge Indicat- |
ing apparently the same number of Ibs, of steam;which ,
bofler has the most steam in it A, If the larger boiler |

has the most steam room, it contains, of course, the |
greatest welght of steam, |

(91) W. H. L. asks: Why is it objectionable
1o ralse the safety valve of o boiler in case of low water
and dangerof explosion? A. It is not desirable to do
anything that may canse the water to rise and come in
contact with overheated iron.

(92) R. M. asks: How can I raise a valve by |
change of temperature? A. There are numerous devices
of this kind in common use. By inserting a notice in
the “Business and Personal™ column, you can probably
galn full information.

(98) A. B. says: Please give me the scientific '
definition of the word *“inertia?™ A. Braode says
*“This term Is used 1o denote the prineiple or law of the
material world, that sll bodies are sbsolutely passive or
indifferent to & state of rest or motion, and would con-
tinoe for ever at rest, or persevere in the same uniform
and rectilinear motion, unless disturbed by the action of |
some extrinsic foree.™

®4) A. B. S asks: Will a pump draw wa- |
ter any easier by having the pipe to the well larger than
the connection to the pump, and will an injector lift the |
water sny easier by having the suction pipe in the well
Sarger than the pipe to the boiler? A_ By using s larger |
Ppipe, the friction is diminished. !

(95) J.D. 8. asks: What is the best manner |
of determining when s millstono isin wind? A Use a |

red stafl, or straight odge covered with red ‘hich
will show all the high spota, vl

(98) E. M. P. asks: What are the best
methods of reversing motion? A farce s used o peco- |
mulate or store up & certaln amount of power, then that |
stored-up power I desired to prodace or exert its force.
By what mechanism can this be effected? A. Sometimes
lWh“‘lMumyhmM,th
may be lifted, or s reservoir may be filled with water,
Fiywheels, springs, and  welghts are among the most
common means employed.

(97) C. W. asks: What would be a safe
#leam pressure 1o curry in s cast fron cylindrical holl
of 10 inches inside diameter and ¢, thick, with honds X
thick? A. You can carry 200Tbs. if the canting 1s sound;
but cast {ron bollers frequently have polnts of wenkn s
$hat render theorotical caleulation of thelr strength of
Httle value,

(08) W. L. M. says: Astronomers tell us
that it s been ealeulated, from the mpldity of the ro-

Scientific dmericanw

[MARCH 24,

& dinmeterof 1 fneh, 8 What ts s cylindrical Inchy
A, It ix the volume of a right eylinder with elrcular
biwo, diameter of base 1 fneh, altitade 1 Inch.

(101) ©. I, says: When the water in my
bollor wtanda botween the two gauges (about 8§ Inoles
above top fios) and 1 start the englne, the water will
fnstanily rise from 0 to 8 Inchos or noarly up to the dry
plpe.  An woon an I stop (he onglue, the water drops
bk to 1ta original position.  Wo know 1t s not foam-
Ing, nn wo have blown off the boller several Himes, nod
It 1 porfectly clean,  Wo nsoe soft water, A. Tho riso
of the water Is probably duo to fnsafMclont steam room,
of posalbly bocause thoe fire I forced too much, We
Judge, from your necount, that no Injurious notion talkos
plaoe,  Thore are povernl other reasons that might be
offective In cansing the water to rieo, but thoso given
above are the most probuble,

(102) L. W. L. says: 1. T have been told that
T can make n battery for gold ana sllver plating ax fol-
Jows: Take a plece of copper 1§ Inchos in dinmetor and
| Ineh thick, and & plece of zlne of the sumo slze, Al
tueh n copper wire to oach In a glass vessel § full with a
pieoe of bluostone, The zine ik to be on the top. These
wires are to go to the bath, Ts thin right? A, Tl plates
shonld be much Janger to give good rosults, and tho cop-
per need not be #o thick, 2. How can T make thoe bathy
A. Mako o solution by dissolving cyanide of gold In ey-
anide of potasslum, about | oz, of gold por gallon,
Conneot the artiolo to bo plated to the #ine of your bat-
tery. 8, How long should the articlos b In the buth¥ A
Until the dopoait 1s of the desired thicknoss,

(108) W, 8. W. says, in answer to M, P;;
who asks for wateh ofl: Put 1oz, pure olive oll In a tam«
bler, ndd @ ozs, of 00 por cont aleohol, wtirring well; wot
it awny fnadark placo for 84 hours or more, woll covs

| ered, then pour Into o clean bottle containing 10 ozx, dis-

led orcloan min water, Shake violently for b minutes,
allow the mixture to stand | bour or wo, thon frocze
with salt and lee, You will find o good article of fine
Hmpld wateh ofl, porfectly fluid, st top,  Draw off with
o wiphon,

(104) L. G. says: A string or cord being at-
tached to n piston rod dircotly, the engine being of one

| horso power, what welght must I put on the cord to test

tho strength of tho engine? A, This depends upon the
spoed of tho plston, The measure of & home power is
the work of lifting 1 1b, 83,000 foot high in a minute, or
83,000 foot pounds per minute; ko that if yon divide
89,000 by the speed of the piston in feot per minute, the
quotient will bo the required wolght,

(105) H. B, W. asks: 1. Whydo nearly all
manufactarers of electric annunciators and indi-
cators for burglar alarms wind the magnets with wire
of No. 28 and finerf Why not nuse No. 20 to 207 A,
In many cases, Nos. 20 or 26 wire would bo preferable;
but with finer wire the battery does not require so much
attention as might be necessary if coarser wire were
used. 2. Will cotton covered answer as well as silk
covered? A. Any kind of insulation will answer, Silk
{5 better than cotton, as ordinarily put on, as it takes up
loss room. 8. What sizo of cores, and how many feet
of wire on oach core will give the best results? A Cores
are usually made about 134 inches long and 3¢ inch thick

' for annunciators; 250 feet of wire will answer for both

cores, 4. Will an electro-magnet ever lose its power or
become useless? A, Not with proper care, except that

everything wears out with age.

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

G. M. P.—No. 1 is hauerite, sulphide of manganese.
No. 2 is |docrace, a silicate of lime, alumina, and iron.
No. 3 is tremolite, & sllicate of lime and magnesia.—D.
A. C.—Sis a clay ironstone, containing much sulphide
of iron (pyrites). Gis graphite mixed with much clay.
D app to in & small t of sulphide of lead
in 3 granite matrix. Your letters were Insufficiently
stamped to the amount of 24 cents,

R. K. says: Afriend tells me that a single,
s double, a triple, and quadruple thread, elther right or
left hand, can be cut by one and the same pair of ordi-
nary stocks and dies. Can this possibly bo troe?—G. S.
W. asks: Is there any rule for dividing a circle Into 3,
4. or more equal parts by parallel lines?—G, E. C. asks:
How can I bend the sides of s guitar? Should they be
steamed?—W. H. B. asks Can you tell me how to bisect
a triangle by a straight line passing through any given
point within the triangley

saino body at all places tn the earth’s aurface. 2. Whnt!
1o s clronlarineht A, 1Uin the area of a circlo having |

sorved, I the colnmn of “Busineas and Personunl" whiol
{n spoclally set apart for that purposo, subjoet to the
| oharge mentioned nt the head of that colamn, Almost
nny dosired information can in thix way be expeditions-
1y obtalned,

OFFICIAL.

INDEX OF INVENTIONS

POR WILION

Lotters Patent of the United States wore
Granted In the Week Ending

February 13, 1877,
AND BAOH BEARING THAT DATE,

[Mhoso marked () are relssuod patents.]

A complote copy of any patent In the nonexoed sty
{noloding both the speolfioations and drawings, will bo
farnishod from thisn oMo for one dollar. In ordering,
plonso state the number and date of tho patent deslrad,
and remit to Munn & Co., 57 Park Row, Now York clty,

Addreasing maohine, J, H, WHNAtOn ..o 157,850
Advertising deviee, W. A, Brioo, ..... 167,202
Alr and stonm blower, B, Horahey .. 187 551

COMMUNICATIONS RECEIVED,

The Editor of the ScresTovic AMEricas acknowledges,
with mnch pleasare, the receipt of original papers and
contributions upon the following subjects:

On Friction of 8lide Valves, By F. G,

On Force, By —.

On Cleopatra’s Needle. ByJ. W. P.

On an Old Problem. By B. B.

Also Inquirles and angwers from the followlng:
J. P BT, I, 0.—W. 0. Y.—R. F.—E. P.-1. 8, P,—
C. W1 B, B—J, K.~T.1. G,

HINTS TO CORRESPONDENTS,

tation of the earth, that, if the carth were sudd Iy In.
Lereepted in 1ta motion, sufficlent heat would be goner-
ated to melt Ui earth Instantanconsly, What would be
the generator of this heaty A. According to the modern
theory of heat, a unit of heat and 772 foot Ibs, of work
::mmlly convertible, motion heing the g tor of

C I whoso Inquiries fail to appear should
repoat them, 1f not then published, they may conelude
that, for good reasons, the Editor declines thom. Tho
addross of the writer ahould always be given,

Inquiries relating to patents, or to the patentabllity

@9) T. A. asks: Can n turbine or other
water wheel be consldered an hydraullc powery A, It
can, In 8 general sense, Just ae much ga & steam engine
may bo spoken of as steam power, Strictly, the term
spplies Lo the power furnished by the motor, s

(100) Y. M. asks: 1. What is the meaning
of the mass of a body, when the welght (s divided hy

of Inventions, welgnments, ote,, will not be published
here, ANl wueh quostions, whon {nitinls only are glyon
aro thrown fnto the wasto basket, as it would fll half o;
our psper Lo print them all; but wo gonerally take ploas
Fure In wonwering briefly by mall, if tho writer's addross
Is glven.

Hundreds of Inquirlon nnalogous to the following nro
sent: ““Who sells bluo glass lamp chdmnooys?  Who sells
machines for ntitehing magazinos, ote., with wire? Who
selly workdng modoly of steam englnoes? Who makes fron

the gravity to ind 167 ATt s w measure of the quantity
of matter, and In order togive the same results with the

| ehaln? Who makes the best medienl electric apparatus
| Al such personal lnquirios are printed, as will bo ob.

Fire arms, oto., sight for, C. A,
Firo kindlor, 8, W. Mather......o.uvoeuineis

Firo abield, L. W. Wright..... aape
Flour and meal sifter, C. 0. Pook...
Flue cleancr, G. W. Clongh.......c.c0vveess wreernens 197,200

Fork for groen corn, oto., tablo, F. M. Dixo
Fruit drier, R, B, Blower ¢
Frult jar, J. A. Nichols... S A
Furnnce for brickkilns, H. W. Adams, Jr. .
Furnace bridge wall, T. King, Jr.........
Furniture top, J. T, Balley........

Gas burner, 8, C, Salisbury. ...,

Gas burner, self-lighting, R. R, Mofitt,

Gato, titing, I. Brokaw.....c.o.vuu.., ahish 208
Gelatin capsules, catting eff, ¥. A. Hubel. .. s an
Glnss door block, W. Beck....... Lt
Gruln binder, C. B, Withing ST A
Gratn drier, J. Guardiola,........, . 17,208

Grinding nwl blanks, J. G. Dimond ..
Hamo faxtoner, J. C, Moore.......
Harrow, D, W. Dalrd.............
Hnrrow cultivator, O, La Dow,.
Harrow, revolving, O. P, Fisher,
Harvoster, B. D, Stowart .......
Harvestor rake, J. H, Myern,
Hay pross, P, K. Dodoriek. ...
Hoeater, triotion, W. Wolls,.

Hoating aars, O. 0. Convorse 7.0
) Hedgo tehinmer, J. A. MeMarlin woo ANT 0L
| Hoo, J. R, HOOM, . .veuinnesasennssn

| Hotstt hine, H.

Dag holdor, B.J. €, HOWO...o voveins A . 11
Bale hook, H. Hauschildt .. R LN (]
Bale tho, G, F, Jonos. .....coiverinsnnes .o 187,284
Harbed wire, twisting, E. . Pencock.. <o 187,800
Hed, alr, Macintosh & Boggott......... oo IRT097
Pod bottom, spring, A. W, Kendriok.. «os 187229
Noor coolor, L, Mo DavIs, o.vviiiiariiaiinins wwessee 180,210
Dossemoer stoel, moking, Hunt & Waondol.. veee 187,380
Ninder, tomporury, G. W. Emerson... .... S LT
Rnoking box, 8. W, Valentine......... .oe 187,484
Rolt heading machine, G, 1, Moore, ... 187,204
Nook support, J. & R, Lamb......coivmineaen +oo 187,508
Roots, oto,, making, D. A, SButherlund (r).. 3 7,510
Nraokot, ndjustable, G. P. Davis....... wexe 1KT 301 |
Brocoh-loading tire arm, A, J. Hudson .o 187,280
Rrecoh-loading fire nrm, H, Rowell...... ... 187000
Prick kiln, B, W. Bingham (r)..... . T4
Brick kiln, W, 8. Colwell...... 167,217
Driok machine, T. J, Davls. 187,65
Broom, T, It BYans, ..ooeeeeeiecs 187,568
Broom und brush, 8, M. Barrett... 157,346
Ducklo, F. W. Schafor, ... cooone 187,237
Purglnr alarm, W. D, Wright 187 445
Butter mould, I, Hirat ....... 187,276
Button, 8, W. 8horey. .. ... 187,325
Button or stud, XL 8, Wing........ 187,442
Can, sheet motal, G. H, Chinnock 187,216
Can, shoot motal, J. 8, Fleld.... ... 157,200
Capstan, rovorso power, T. W, Hyde.. 187,252
Car axlo box, C. E. Candoo. ........- 157 852
Car startor, R. R. Carpenter,. 187,355
Car, stonm stroot, L. Ransom. .. . 187814
Car whool ohlll, W, Wimlngton, .....cooeee o0 vonns 187,441
Carburoting alr, apparntus for, A. C. Rand.... 187415
Carpot strotehor, G. C, Banta, 187,845
Carpot awooper, W. 8. Hall............. 187,874
Carriago soat, turn over, 0. W. Patten.. 187,304
Cautorizing apparatus, O, Paquelin.. .. . 187,801

Foop skirt, B, K. Bullook........
Horse blanket attackiment, J. €.
Horse powor, J, I Klward.
Hoso coupling, B, A, Leland. ...
100 oroopor, Bartlott & Lowix, ..
100 aroopor, J. D, Portet. ...«
Insoct destroyoer, G. I Drum. ..
Troning table, 10, 1L Caylor. .. ...
Jnokot, 0. B, Moulton, .
Knitting maohine noodle, I Nurns (£
Labol holder, J. 1, Gathright
Laddor, oxtenston, O. Bhisrwood, Jr.
Lamp, Arnold & Blaokmnn (F). oo
Loamp, 8. 8, Nowton. ..o
Lamp shnde and globe, ¥, 8 Shirley.
Lamp shade holdor, O Votbl (0) .o
Lath-making machine, Sinw KKennody,
Lathos, rest for moetal, I'. I, COrver.., .o«
Lonther, dressing, o Bhaw (r).......
Loom shuttlo box, J. Hyde. oo
Loom, shuttlo, nureaw wire, Flscher, Kok, &
Lubrioator, I JEnKINN. oo senvirasiriscniear
Lubrieator, W. Bohindlor, of al..
Mult oxtrnot, making, I 1, Rand
Malt syrup, making, Boomer & Rananll,
Milk soolor, W. V. Walkor. .
Mineral wotor, making of, ¥, Cornelis,
Mintng machine, O M. Hall ...
Mitar box, 1. L, MoClain,. ...
Miter ronehine, J. . Tlorney. ..
Moth proof sufe, A, 1. Clark. ..
Motor wpring, O, M Blloor. ...
Napkin holder, B, G, Dickford..
Nupkin holder, ¥, W, Campbell.
Nut loek, K, C. Naylor (r)

Organ pipe, O, Fogolberg. ..
Paoint, making metallie, D. D. Parmeloo. .. ...
Paper, wood grinder for, G. H. Mallary.. ..
Parallel ruler, B. J. Towne.............
Pon holder, D. M. Bomers....
Plpe coupling, W. H. Ballay..
Pipo coupling, E. A, Leland. .

Ayron..

Pipo tongs, A. E. GAY...covves “visnn

| Plaiting machine, Nickerson & Blanchnrd,

| Plow, G. BIoOK.weevesssiiencncnsas »eosvandenVary
PIOW . ds B 510, Je su s ironese F

Plow, ditching, D. N. Maxwell...
Press, double acting, L, Prahar.
Pump, J. W, RIder.....consve ous
Purp valve, W. Puinter.............
Rallroad tracks, ralsing, G. Schwurtz, .
Rallway, poneumatio, W. H. Balley (r)...
Rafrigerating apparatus, Carre & Julllen.,
Re-rolling old ralls, H. Greer... .........
Revolving fire arm, Ayres & Whittaker.,
Rope, stand or reel for, D. M. Haight,
Rowlock, R. W. Hathaway..
Sash fastener, M. Foster......

Sush fastener, D. 5. Roberts............ o
Sawing and grinding, B. C. Tlighman....
Sawing stone, R. A Tilghman.......
School desk, H. R. Fry.........ccouae

Screw cutting die, Bishop & Johnson. .

Seed planter, J. R, Sample...... . 1878
Sewing machine thread cutter, J. Doyle 15758
Shackle, H. W.Dilg.........c. SRy v aveesanves s BTN
Shuwl strap bar, extensible, L. Lewine . 18120
Sheep shears, W. George 188

Sled coupling, bob, T. Bruner........

Sleigh and ahoe, . J . Hendrickson.. Lo
Soap composition, J. W. Bartlett........ e IS
Soda water app 0. Zwiotusch., IST A

Spittoon, L. H. WOOdeN. .o.vveerernrenssnsnovomnnss IR
Steak tenderer, A.J. Davis. o 157
Steam boller furnace door, W. W. Hubbell.. L3S
Steam boiler tube, fastening, D. Hess ............ 15753
Steam trap and boller feeder, Vandecar & Harper :
Stone and ore crusher, C. E, Hall........

Arsiareen

Tiokoet book. P. Deusner, Jr........
Tooth pleks, making, J. L, DUrYe.. ..occesnrsieesss
Torch, J. A. McPh

Toy puzele block, F. P'. Schmitthenner.. ...

R R

T

Voltalo plaster, W, B, Potter,
Wagon bruke, D, ¢, Montgomery.
‘Wardrobo, W, 11.

Wator olosots, oto,, seut £
Wator olovator, A. Wrigh
Water motor, W, Park
Windmil, D, Bull,..,
Windmill, B, A. Dann,

197008 | Winduait), W, . Niohots.

Windmill, J, G, Watson
Windmill, L, I, Wheolor,

Wrenoh, ratehot, 1, A. .
DESIGNS PATENTED.

0780, ~PArER BOXES —N. D.
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HEREMANY & llnmn.-
RODE M'F'o

RISDON’S IMPROVED
TURBINE WATER WHEEL

T, il. RESDON & CO.,
Mr, Holly, N. J.

Manufacturers of MILL MACHINERY.

CHOICE VARIETIES OF
for L:uu u‘ u-ln csll.-n.
o » ‘w lln-u‘d Cat.
.

Ase.mohmond. In

ROOTS' FORCE BLAST BLOWER.

AWARDED

AT

PARIS AND VIENNA.

SPEED ONLY 100 70 250 REV. PER I, SAVES
= HALF THE POWER REQUIRED FOR FAN.

P. H. & F. M. ROOTS, Manuf’rs, CONNERSVILLE, IND.

TO WATER WORKS lll 1L IH.IK"

Hids mre invited until the 2¢h of March next for the con-
struction of Water Worka for the city of Jacksoaville,
Florida, sald water works to have a capacity of st loast
two milllons of gallons per day, and one hundred fire
hydrants required st dnning. To bo owned and
Oporated h' the bullder for an lﬁmi term of yoars,
with the pr vllaTn Of purchase by the city at the end of
that time, the city paylog rent for all water for public

| use. )‘urﬂwr lnlnmll'.mn on u’rpum‘t‘h\\n to the under.

© %“"‘""":s’
é HATRERR

BEEDEMAN AND
PHILA

WE E
nFINEJET alnLK\\tr) varietyof turhed woad work
partgof machinery casting’s tinware andq lhermrhl
vork ENAMELED JET (005 in wead er motal,made te orden
AMERICAN ENKMELCO.1TWasRIw StPROVIDENCE., R

A FLY-WHEEL ACCIDENT.—With draw-
wmﬂng&hn fanlty mrulgmwou{‘% 'L vheel.

toIanomanmotancho«umm By Joshua Booe.
Bﬂm'(nc AMERICAN SUPPLEMENT No. X Price, 10
SAFETY HOISTING

OTIS Machinery.

OTIS BROS. & CO., No. 35 Broadway, New York.

vIIHIII T+ WROUGHT

IRON
BEAMS & GIRDERS

, Mann. |
G
ers {
'Fgc muu -hloh hus men in the prices of
( n the construction
FR Yll.Dl"(sS. lnducuu-lo call the spo-
on of lcnulmmrl. Architects, und Bullders to
doubted ndvantages of now ere recting Fire Proof
structures; and by refersnce to pagesid & 6 of our Book
of Sections—which will bo nonl on lmxllummm to those

ting th u-u no ulldings--THE
zonwm(yu 'x'ﬁ- N tl IIChV FAI.(‘IH.:VI‘ D, the
the serious losses and in-

It 1
of the small

TRB U\'IO\ IBO\' MILLS, Pitwsburgh, Pa
uurvm wrought

wd ¥ cnsos th adopted.

shall be pleuod lu fumhh estimates for all the Beams

dllo llmetun, mAl I;;t the differenco
ddroeas

completo, 'U:‘ln!l ricture
In cont may A N RGLE, BIOS. & CO., Fitiaburgh, Pa.

ARSENIC IN THE ARTS,—A Lecture
fore the Modieal A tlon of Central New \'orl |
y 8. A. Lattimore, LL.D,, Professor of Chomist

the Rochester University. A popular and lmpo
SOLENTIVIO AMERICAN SUPPLEMENT No. a.
unu. T0 be had at this ofice and of all news-

A NEW DEPARTURE, Jiscte

NiTR o ot o TR

lll. |.c.- .-u Home ds., CINOINNATI, OmIO

.uouk in your own town. Torws and 16 om.m
866 l‘ HALLETT & CO., Portland

MACHINERTY

OF EVERY DESCRIPTION,
COLD ll.()l;l I’l) SHAFTING, HANGERS, PULIE

COUPL nvl,l ING, TANITE EMERY “nbm.d
AND G N 8T0CK.
GEORG ALI., Machinery Agency,

lll thunbcr- & 16 Reado Blu.. Now Y ork (8 ity. |

SHAFTS PULLEYSHA
COUPLINGS ET
In Stock, and tor Sale by
WILLIAM SELLERS & CO,,
Philadelphin, und 79 Liberty St,, New York. |
l'rloo luu and pamphlets on application, !

F;lnmen to sell light hardware to
WANTED , NO PEDDLING, Salary, $1.20
I. Hotel and travoling o l&fnwo

paid., Address D NCE M'F'G CO., Chlongo,

Pond’s Tools

Engine Luthes, Planers, Drills, &c.
Hend lor('nluh»;ﬁw DAVID W. FFOND, Buccossor Lo
LUCIUB W. I'ON Wor('eller, Mass.

OME-MADE TELESCOPES.—Direc-
tions for thelr construction, with en, ingw show-
In(lbe ltﬁ:t arrangement of lenses and tubes. By
r Weyde. Price, l0cents, SCIENTIFI(
AIBKILAN SUPFLEMENT No. 1

and Morphine hablit cured
OP aes No Publisity. Dr CARL OH
#7 Washington it.. Chicago, N1

Visiting Cards, with name, 100 and stamy
Ag'ts Outsit Mo, L. C.COE & 0O, Bristol, Cr.

ONCHRETE DOCKS OF NEW YORK —With two

_J/eagravings, showing the Foundations of the Docks
and the method of nukfu‘ the Concrete Blocks. BUP
PFLEMENT No. 28. Price, 10 cents

. h.lrmnn Com. Water Supply
.unum VILLE, FLA., Fob M, 1577

Revulvers s na el g

UBDBER* Boots® Ete* mended ** l‘lh * Box* Comont*
Dy*mall* 330.% G. W. HOWE, Port Humn. Mich.

N. F. BURNHAM’S

WATERWHEEL

oclared the “*standard turbine,"
‘g ovrr 600 persons who bought and use
om with part and full gate open,

N. F. BURNICAM, = York, Pa.
VANDERBURGH, WELLS & CO., MA.

CHINISTS' Pattorn and I ,eucrl.at..(‘omﬂoto
Nows or Outtits, Engravers' Boxwood, ete. Dutch
Street, cor. hmon. New York.

N. Y. STENCIL WORKS, 87 Nassan St., N. Y.

Steel Name Stamps.
The Art of Projecting.

A Manual of Experimentation In Physics, Chemistry,
and Naturmal History, with the Porte Lumiere and
Magio Lantern. By Prof. E. A. DOLREAR, Tufts Col-
lege. With numerous illustrations. 13mo, cloth.
¥L.50.

Any one, whether teacher, locturer, or student, who Is
the happy possessor of 8 Porte Lumiere, Magic Lantern,
or other n”nmtux. will find this book of Incaloulable
soryice in {Hustrating almost every department of natu.
ral sclence. The directions for making lompornry uppi-
ratus aro worth many times the price of the book.

For sale by booksellers, and mailed, prepald, on receipt

of price b; @ publishers.
e 2 W LEE & SHEPARD, BOSTON,

Da.yton Cam ¥ Pump.

C THE ONLY PUMP IN THE MARKET DESIGNED
AND CONSTRUCTED ENPECIALLY YOR BOILER
FEEDING.

Am Pumping water at 205° F. No Dead Con-
The Steam Valvo is a plain Slide Valve,
Idonllcul to the slide valve of a Steam En-
b’ine. but derives its motion from o camn.
d can be regulated to suit evaporation.
Returns from Steam Heating Ap-

pnnllu a specialty

(& o *end for Circular.

™ Siith, Vaile & Co,

DAYTON, OHIO.

Nl SRS 8, 8. TOWNSEND, Gen'l Ag't, 31 Liberty St., NEW YORK.

NILES ENGINE

SUITARLE FOR

PRINTING OFFIUES,
MHMOTELS,
LAUNDRIES,
ERTES,

SAUNSAGE-MAKEMS, ete.;
Axd for a3y parpess raqulrisg sz ez-
gise frem 8 t2 12 Borse-pewar.
ADDREAY

NILES TOOL WORKS,
Hamilton. Ohlo.

NOW READY.
ILLUSTRATED HISTORY

¢ THE

CENTENNIAL EXHIBITION OF (876

listory nnd Progreas of the Exhibition

HPS 0! 0( muml-. Engravings of the Dulldl and
accounts of all the most notable Scientifio und Mechan-
lcal °bl’nm pmlu-el{ Mustrated with ongravings, are
flven the Nalentific American .-mw‘lrmrul tnr
he year 1574, In work consista of Two

umes, comprising over 800 quarto pages, t'qunl n unn-
lll! of reading matter to over SBoven Thousand ord nmz

k pages. The space devoted 1o the great INTEFR
.\A'l‘lo\ AL EXHIBITION s very extensive, and
rmlnbly formas the most complete and full th!urr of

Dho amuir that can bo obtained. The illustrations er-
talning to the Exhibition are more than &0 in num
A copious Spectal Index of all matters relating to th‘-
ition is given. Those who desire h»L MNCSS 3 CCID-
Elr and splendid Illustrated Record of the Centennial
tion should have the SCIENTIFIC AMERICAN
SUPPLEMENT for 1876,

In addition to this splendid History of the Centennial
Exhibition, the SCIENTIFIC AMERICAN SUPPLEMENT
for 1576 contains & vast amount of other matter of great
yalue for reference and preservation. It presents to
the reader, In attructive form, full sccounts of the Ad-
vances made during the year in all the chlef depart-
moents of Sclence and Useful Arts, covering the progress
in Chemistry and Mclnllum Mechanics and Eugineer-
ing, Electricity, Light, Heat, Sound, Architecture, Pho-
tography, Tec h Plsciculture, Agriculture, Bot-
any, Hortieulture, ural and Housebold &ono:ay.
uuem Medicn, Hygie ne Natural History, Zoology

{ !c(comlu( Terrestrial Physics, Geogra-
phy. Geol Mluvm OgY, Astropomy. The whole
lustrated Two Thouwsand Séc Hundred anNm
The wide ncope of this splendid work, its surpris k lh
: '

rioty of contents, its wealth of lustration, render
moat valuable contribution to sclentitio invmmm ox-
tant, while in price it is probably the most economical.

THE SCIENTIFIO AMERIOAN SBUPPLEMENT for 1576,
complete, l- supplied, stitchod In paper covers, ut the
Iuw priceo 5. Strongly boum.l both volumes In one

. cloth, ornamented with .9, Bound \n two

mmmabmk #4 cach, or §8 or hm two, Sold at the
leading Bookstores and News Offices, and by

MUNN & CO., Publishers, l
37 Park Row, New York.
ANTED “E‘ 10 travel sod sell to Doalors cur wnbe
R AV able giass chimneys and lamp goods, 2 0
PEDDLING, Ralary llveral. Hotel and trayellug expeases
pald, MONITOR LAME CO., 364 Malo St Crsctxxari, Unio.

ON

Buil Roofs, t?nmvn. Doors, lron Suho-. Sky-
lights, ete

MOS.:‘.LIL'\' IRON BRIDGE & mxu-‘ (0

5 Dey Streety, New York,

FOR SALE.—THE WHOLE OR PART
interest In Davie's Patont Cabinet Fire Esoupo, for
llololn Publio und Privato Buildings. For lur(lu-r par-

ley lu JOHN DAVIE, Patentoo, Box 714,
Jollot w: Co., 1

UPRIGHT DRILL PRESSES,
H. BICKFORD, Cincinnati, Ohlo.

$5TO §10 A DAY TO AGENTS. SAMPLES FRER, =
pago catalogue. L. FLETCHENL, 11 Doy St., N, Y.

“l
lallu-. & Machinery
Unr, Wheel & A.riﬂllu
Huperior 10 suy Lo use, P ed o sult the thnes,

.. Steel Castlngs

From | 10000 Ibe, wolght. An invaloable substitute
for exy o forgtiny vv' for o rable lron castings re
quirie .I'- [ cular and price list
to C} COMPANY, EYE.

8T
LINA H'l‘l(l'l.'l‘. PFHIA, PA,

00 will buy one, and $1L00 the other, of

Twowo Britislhh ¥Patontm
of special value L0 Ohalr Makers or partios producing
Cabdnet Makery' or Dulldery’ Hardware. The articles
ratonted iy Great Britaln are sucoesafully introduced n
bhis market under an Amerionn patent, But Uttho « cupd-
tal s reqaired In producing the articles ready for market,
snd they sell gulekly ot lll-v-llL remunerntive price,
Hlaatrstod catalogues of lhr- imerican Goods will be sent
and -l--l_qll:--l I ation given, on u(lplh‘“nu mlnln‘o«u‘
o PONT OFFICE BOX , Now York City,

Dyers, Bleachers & Manufacturers of Textile Fabrics
The Textile Colorist,

A Monthly Journal long needed.

Treats ospocially of Printing, Illvm-hlnf| Dyelng.
ot

an-hlnu nnd the manufecture and applieation of
Coloring Mattor,
Prico 313 por No,, or 1800 por anoum in advianoe,

T snnplos In it
Kalted by Cuas, O'Neinn, ¥ 008,
JOHN WILEY & SONS
16 Astor Pluce, N. Y. cu,

" BOLT CUTTERS.
Dies open and close and Bolt

thrown out automatically.
One pattern, holds finiahed bolts
on centres and threads them with
greater accuracy and uniformity
and ten times aa fast as o ch
in a Lathe, Highest award of
American Tnstitute, 1569 & 1874
Wood & Light Machine Co,, Worcester, Mass.
make all kinds of lron Working Machingry.
Also, Shafting, Pulleys, &o

lh-llln I;m hluu Hon, iinlh]n i!mln [ ‘||<-.-~ [T

Bond wr Prico List, MAC IK) ALD & BUTTON, @
Broadway, Now York

EXCRLLENT COPPrRR !llll.l)‘l'lnN FOIR BMALL IRRON
Costings, Noat, obouap, and a durable tinish, No battory
roquired, Address WAL T WILLIAME Ho. Amboy, 8. 5.

FOR BSALE CHEAP.-—-ONE LARGE
Myoers & Kanlson Re m- Nnnulmhuwl by Hunting-
wn Machine Co., Ne aw |~-| 3 Inches
Hot st\\lnw)\ u -’n\nl n Av., Ulevelang, O

BLUE GLASS ANDITS WONDERS, with
15 lllll‘lrlllvnln by M

UPFHAM; Just published. Malled to any uuh!l‘ s n.(

e Trade supplied. B O, UPKAM, 35 5, 8th 54, Phlla,

Patented y368—1874.

HOME TELEGRAPH INSTRUMENT, |
Battery, Book of Instraction Compiete and reltable
outtit for Learning Telrgraphy, and opersting private
Telograph Lines Price ‘}.IIL Descrigtive airruhr‘
malled free. LG TILLOTSON & OO0 8 Doy SN \

WATOHES. Cheapost In |lm known
world, .. widoh el owidl free o dgents,

¥or luw-l dress COULTE h.t(u.llnna.u

AIR COM I’l{.l',:b':S' ORS
A SPEC I'I“L"TIA L[l l'lll :t'l'u l';:l SSURES.

B N( VALK IRON WORKS OO,
st e BOUTH NOEWALK, CoNN.

Wood-Working Machinery,

Maning, Tonguelng, and Grooving
e hanlis hamer It hn‘:nlnt:nxn Fateot Tme

Machines, Dunisl's Fianers,
woved Temon Machipes, Mortising, Moulding, and
‘l- Haw Muchinos, m.4| Woo d-Working Machinery geno-

M uh.--«m-.l
g THERRY. RUGG & RICHARDSON,
2 Raliabury Mreet, Worcester, Mann,
(Hhop formerly occuplod by {l BALL & CO.)

mily

wrainard Milling Machines %
Universal Milling Machines from $30 upwards , Browo's

Fatont Rorow Machines, &e.. &¢. Address BIAINARD
M. M. CO. 181 Milk St., Boston, Mass.

GEORGE C. HICKS & CO.,
Baltimore, Md.

CLAY RETORTS, TILES, FIRE BRICKS, &c
EP Term Cotts Pipes of all slaes.

5 +rTES T
WANTED THE SOLE MANUFACTURE,
for England, of one or two Patent Articles In demand
by stonin users, Advertisers have good manufaeturing
promises, and n first-clias connec llun umunx SLOAIT DROrs
in l’wluml nod the Continent ;1( [ in first instance
Ly or to . 8. B., care of Mr. () HEET, Advertising ‘
Offloes, 30 Cornhill, London, K, C,, England. !

OU sk WHY we

Chavs 7 13 Octare
for 0290,  Our snewer b, i ot conts
Joss e 0300 s make 4s ) #1600 Piass
sold Govegh Ageet, sl of when
ake 100 per et posfl. Wo have ne
Apats, but wil soxzey 9 Fam
uh-\u) pnu aad wurrnat fve y

=t saless they e
. which glvwe

wisg eur Pases i every Stats of he
lonie state where you sher (his notion.  Addrres, L

U. 8. PLINO € 0., 810 Broadway, N, Y. !

oSt PUBLIS};ED

Ornamental & Fancy Alphabets,

Three parts, fifty eentaeach, postpald,
Order estalogue of new hooks on Art,
Arehiltecture and Agriculiure
Gieo, E. Woodward,
36 Chambers Street,

MANUAL

AYER & SON'S. MATmAT

pleu-nidatoldtvnn—ﬂ. New Haven Journal.—
A nmawx,wdl'.o-d-'ru-\ Lowierille Commercial, >
~The meost complete uad reliable work of the kind,
iteburg Gazette —Sent free 1o all who sdyertim

N.W.AYESR AGEHSE T’Puu.ul)'rl:liry#x\lgl

Get our Estimatoe befors azy advert.ang
contracts. Our basiness s large, scilities Tusur
passed. Prices the Terma

the besg, .

\ls‘)-day a2 home. )\nnu wanted. Oma uu! f
~ terms free. THUE S ( U Augusta, Malne.

Lathes, Planers, Shapels, Drills,

Gear & BoltCutters, & ¢.EGOULD, Newark NJ.

— J

l'llO‘l‘()(-R.lPBl(‘APP.\- 4

SEE ALS
u)mpu-(o with directions, S10.

RATUS & CHEMI
ed:x‘.) toy; takes plctures
i (nchos. Send for tlustrat
" MORGAN, 14 Ann St. New York, P. 0. Box &34,
T.nchwcck to ,\nrnl- GoodsStaple. 10,000 !
testimonlals recolyvod, Terms lberal, Pars |
ticulars frev. J . Worth & Co.St. Louls, Mo.
Y & weex to Agenta. $10 Outfie hm
$55 2 $77 2.5 Vicket ', Augusta. Malhe.

CHLORIDE OF CALCIUM.

bOll SALE VERY CHEAP,
RANSOME, 10 lln!h Street, San Francisco, Cal.

l'Al(l. Tll). (IN)T().'( AND SAYE THE COST.

Driven or Tube Wells

furnished to large consumers of Croton and Ridgewood
Water. WAL DLANDREWS & BRO., 414 Water St., N. Y.
who control the p:uuul uvn.n en'sAmerican DrivenWell

How made ln 10 hours E
V| N E A R e from Clder, Wine or }
Sorghum without using drugs. Numo paper and ad-
dresa ¥, L h\l”‘.,anllu{lluhl Moas.

| AGENTS. B
The Toll-Gate ! Nt souics

60 pago Hlustrated Cataloguo l-‘n'o.
Boston Novelty Co.. Boston Muss.

mlln-l' .\xmn»«a. with ;lnmp B C.ARBE "uﬂllln, NY. 1
Made by one Agent In 57 Qaya. Hnrw !

98 artioles. Samplen free. Address, )

Gy M. LANINGTON, Chlcago. N

TO INVENTORS

AND MANUFACTURERS

FOLLOWS & BATE, Manchester, Eogland, Hardware
and Muchinery Merchants, are prepared to buy Amert-
oan Goods for Cash, und to net as Solo Wholesale Agenta.

! \ JOODWORTH SURFAC hl L \\}It:l .I.u Planers
and Mate Iwn-_ 20, o MILLS, T Chambers
hlu‘.l Noew York

Water  Wheels.

More than four thines ws
many of Joas, Lefoll's m-
irovdd  Double Turbine
VatorWheals inoparation
thian any other Kind, M
alaes mnde, raoging from
6 B4 to i in nlhnu undor
heads from 1 o260 1. Sue-
ocomful for eve n G
Large now pamphle
fnest ever published, e
taloing over Jfine lllu‘lt‘l-
thons, sent froe to qum

JAS
"vllllxﬂt'ld
orty St New York Qity.

Pocket Com oin Detector

Stze of a SUver Dollar, With it and
& pon-kolfe you can test any coin
accarately. Prioe 25 cents by sl
Liberal discoants to Agenta

J. W. SUTTON,
85 Liberty Street, New York,

|
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Bdvertisements.

Inside Page, each insertion <<« 73 centa n Il-e.
Back Page, each Insertion ««« §1.00 a line.
Engrovings may Acad  advertisements at the same rate A
prmnw ar the letter prem, Adver b
t 25 musl O recelved at pullication qfice o carly
a Nday mruuw fo war in next isswe,
FOUB GB.AND PRIZE MEDALS !
Awarded Our Exhibit at tho Contennial!

Nearly 1,000 ip operation, unl

“ Mossrs. EMENSON, FonD & CO~GENTLEMEN :

LF See next woek.

” Best Tempered Cast Steel.
Retall Price, ©® Conts por 1b,
WARRANTHD, €9 £ed for Clreular.
Fishor & Norris, Tronton, N. J.

LI First Promivm atead ¢ of AN at Oentennial, Hand and Belf. bing,

Save money! Do
uu.yPrinting;.. b b
fo i, Iatele, envel sz, Larg
() Jobvoy by g o agy ooy g mal i
> gond partive for sare bours, and can
£ ' make monoy by taking In w wall jobe,

have moch fun andmake meney
BOYS vory faat at printing eands, ete,,
Send Vwo stampa for ealalogoe,

% WM, KELSEY & CO, Merlden, Conn

MACHINISTS' TOOLS.

NEW AND IMPROVED PATTERNS,

lustratpd Seod Catalogne and Ama-  Sond fur now llustmted catalogue.
&' s, 1o ""’":':,:"3'!\.‘,‘:,'::.,‘ Sty Lathes, Planers, Drills, &o.

® beautifully colored o0y s VEN MANUFACTURING CO.,

New Haven, Conn.

HARTFORD

STEAM BOILER
Inspection & Insurance

COMPANY.

V. B FRANKLIY, V. Pres’l.  J. I ALLEN, Pres't
J. B, PIERCE, 7.

ROCK DRILLING MACHINES
AIR COMPRESSORS

MANUFACTURED Y Bo) eicuRockDaue Co.
FOR PAMPHLET FITCHBURG MASS

-lnlrd l--rdrnrr s Almanac uuhul
Catalogue.—IN pages. Embracos a mont

¥y calendar of operations, and a price list of all the Joad-
!u Garden, Field and Flower Secds, profusel ‘
mnnnl«i with hrtef directions for their culture.

Blln s Illustrated Potate Catal
descriptive list of all the varietios recen

e contains &
¥ Introduced,
) tnfor-

with many other desimable sorts | also muc
mation upon thelr cultivation. 10 cents.

|
B. K BLISS & SONS, ;
24 BARBCLAY ST, (P, 0. BOX 4712, XEW YORK.

state that you saw this advertisement in the |
SCIENTIVIC AMERICAN

 CUARDIOLA'S
COFFEE & SUGAR MACHINERY

Coffee, Malt, Corn, Cocon, and Graln=
Pryins Machine. Coffce~-Hulllug and
Polishing Machines, Coffce-Washing
Machine., Heolix Sugar Evaporator.
\lmn (‘ \Dl) JHE LOW Q Cedar
reet, M A A A t.,\ = Pine
trm.\e- York, m )lr Guardiola’s \‘rnl- hoy
will give promgpt attention to all orders for any ut the
sdove machines

'l'n

SEND

'l'.‘ube Cleaners 'T";,',,,; ,..."t‘;? Niagara
300 Steam Pump Works.
ESTADLISHED 18,
CHARLES B. HARDICK,
No.23 Adamns Stroeet,
BROOKLYN, N. X.

XON-COMBUSTIBLE STEAM BOILER AND PIFE

COVERING

‘ w“'lllm“ ;)ll! SPACEY luru«w&c’ggr.
ks oy i’gtsfnr«.v..mn 24 St.. 8t. Louis, Mo,

[ESTABLISHED 1846.]

Mune & Co’s Patent Offices.

PATE

OLD ROLLED

The Oldest Agency for oliciting Patents in the
United States.

THIRTY YEARS EXPERIENCE. S H A P T I NG

MORE FATENTS havebooen secured through this |  The fact that this ohmln{ has 75 per ocent, m-on(or

agency, st home and abroad, than through any other in | '""“‘1"‘ o finer finish, and 18 truer to gauge, than o
other Inuse, renders it undoubtedly the most economi
the world, Woaro nlso 'the £ole manufucturers of the CELENRATED

Thoy employ as thelr assistants a corps of the most ex- sﬂ.‘ L:,::h’cgéofp';,%:gd'zd{“mwy"'u !
perienced men as examiners, specification writers, and lppflutlon m .{ NES & LAUG
draughtsmen, that can be found, many of whom have 108, T
been selocted from the ranks of the Patent Offce. &~ Stocks of this sh:

SIXTY THOUSAND laventors have availed them. | FULL
selves of Munn & Co.'s services In e their In- "w’ E
ventions and procuring their patents.

MUNN & CO., In connection with the publiestion of
the SCIENTIFIC AMERICAN, continue to examine in-
ventions, confer with inventors, prepare drawings, spe-
cfications, and asiguments, attend to fling spplications .
in the Patent Office, paying the Government fees, and ts TOOIB
walch ecach case, sep by step, while pending beforethe REDUCED PB.ICN.
examiner, This Is done through their oranch office, cor- | Bet Iron D"i" 8w, -

Street, 24 and 3rd Avenues, Pitts
Streot, Chicago, 111, and Nllvuukln.

shafting ln cmre and for nleb'y
DANA. & F Boston, Mass.
CE €16, 1 (momsc..\ &

LOOTT LATHES, for Broom, Rake and Hoe Han-
LN dies. & C. HIL1S, 7 Chambers 8¢, N. Y.

LeCOUNT'S PATENT

ner ¥ and 7th $ts, Waabington. They also prepare and | « Stoel * {ngﬂ' '.' _' - '_' IL‘)
file caveats, procure design patents, trade marks, and re- . e . tod ln - vun
Issnes, attend to rejocted cases (prepared by the inventor 100 & °°' Clampa, D‘"“ ico Clam

Or other attorneys) procure eopyrights. attend to inter- mm"%lmd&.ﬁ%

m Price Lht
th
ferenices, give written opinlons on matters of infringe- -
ment, furnish coples of patents, and, in fact, attend to E 1 W’

every beanch of patent business, both in this and in for- E @ &gs'

eign countries. 1'

A sorial notiss & made s the SCIRNTIVIC AMER- | O E..‘A&MN [':b?",mﬁp ,‘ﬂ ?.,!: KS,
ICAN of all iInventions patented througn this sgency, Great reduction in prices. u.:;d for = e. The
:h the name ::-:-r::ldom of the patantes, Patents Lnu-k-. has uny‘ been the best steam pump made.

often sold, or whole, 1o persons sttracted to
the Invention by such potics. PU’KCHIKG p"“‘!"m"" ang Dies. for work.

Fatests obtained in Canada, Engtand, France, Belgdtum, | FERKER Pitbas ;r(»’w :I«:IL.&“:I:

Germaoy, Rosia, Pressls, Sgain, Portugal, the Dritish PRESSES. conn.

Colomies, and all other countries whers patents are -~

granted, st prices greatly reduced from former mtos lA‘ HINERY OF IMPROVED STYLES 'OR

Bett fur pamuphlet pertaining specially to foreign pat- ON‘IIAIII, 'NHI‘NH S, HEADING and STAV E‘
ot

enta, which states the cost, time granted, and the - ™ot L-w‘t’l"'::ﬁ‘m‘: ;lt:l:r(n\!”l'::'m'l:n‘u\)ulum
quirements fur each country. « Address s
Coples of Pateuts. ' 7 X

Persons destring sny patent issued from 16 (o Novem- PEI‘FLCT
ber 36 18T, cam be supplied with official ooplen at rea. NEWSPAPER mE
somabde oost. (he priew depending upon the extent of
drawings and leagih of spe iBrations

ARy patent lasued since November 27, 180T, ot which

SVOR & CO., Lockport, N

— e

'n-e Koeh Patent Flle, for
ines, and ;-m;-h)rh bhas g:n 'm nll tm mv«‘
“.T thae Patent Ofics commenced printing the drawings :',‘,, priee ";',L‘"" g g 3 ScTElTirie AN-
snd speciSont po be had b v AN IENTIFIC AMERICAN BUFPLEMENT can bo
' B, tusy Ml by remitting (o this of . va.- ) £ v llm low mo-n( #1150 by csl), or lua;nu
= o of | paper.  Heavy board sides: Inseription

A 09y of the dialms of any patent lssued sioce 1m ."”'”‘ MR "‘(A\ - in "

will be furnished tor N

‘(m
svery one who -hhuluvn'uﬂol © paper T
When wrdentag onpbes Hesse Lo remit for \he mino s

Addreas

Ahire, and Mats name of patantoe, title of tnvention, | KUNN & CO,
sod dute of patant, ! Publishors BOIENTIVIO AMERICAN
A pamphlot, contaiuing full directions for otaining

United Mates potanta, senl  froo.
Lound Mafersncn Book, gilt wdgan, oo

STUDIES op MATY N ——
A bandsome ATTER A ) !
. mu; Tlm :y Prof. 1onry 1 o 4 D LIFE, "V

A most Inter
And many. engrevings aod tabie | YAluabln papur, axpininiog the fatost s t'avn:‘l .::“vtllsllq:)‘:'
e A . Inporiant Lo every pats | Tosonrohs s snd eale nlnllunn conoerning  the varlous
entan and mechanio, and 1s & useful handbook of refer. ""’a"’ of Motlou, the k) Smon, the Transm isslon
for everybody. P, 2 conte, mailed fre, v“““:‘.'v.-ll." Vislon, the Rise of Almm
enow oL oo unm Ang of Atows, e

o
nomens of Nepr tal
& m | v Auluern»lllI\Nl'-“;“'cu.‘:f'll'mmm'. Sorx-

MUNN Frice, 10 oenta
Pubilahiers SCIENTIVIO AMERICAN, o b had at this ofos and of all newsdontors:
37 Fark Row, N, V¥,

BRANCH OFFICE-Commer of ¥ sod Tth Streets DRO
.

l'nlu-n m A
C V
Weaktagton, 1), ( ,",. it .1 IVA 1 (ERY,

N (¢

mabury 1 Ynn

e ) READ! READ!

1,000,000 extra bits sold per year.

“ Oprics or 1. B. Sunde & Brovmen, MANHEDY, FA., Aug. 5th, 155
Weo shipped our 82-inch saw Lo-day for repalirs, We want the

neert i " alw the othor you made for us is the bost saw that we ever used or
Patent 'Mﬁmh.‘., o,',,‘d ‘l:.m.,:.r,un |lu’(.l':| -I:n‘w new,redh and then sho is a8 good a8 over. Truly z' urs,

Celobrated l"nunl
IN, SMITH & CO,, Succomsors Lo Emerson, Ford &£Co., Manufacturers of Emerson's
luw':!‘w‘%;twn:l ani Damaseus Temperod Solid Saws of all kinds, SUPERIORITY 18 OUR MOTTO.

A. S. CAMERON'S

PATENT

“SPECIAL” Steam Pump

Is the Standard of Excellonce at home and abroad,

REDUCED PRICE LIST,

et
m--um ( yl lulun Oyl ; Stroke.

‘\umber ! l'Ill!l

7

o .

Niustrated Catalogue sent freo, on lU.llmuon tothe
Inventor and Sole Manufacturer in the United States,

A. S, CAMERON,

Works, Foot of East 234 St.
NEW YORK CITY.

OYE'S

MiLL Funmsmuc WORKS

are the Iargest In the United States. They make Burr

Millstones, Portable Mills, Smut Machines, Packers, Mill

I‘Idib&}“nlsr W hm'l-. “;ul(lle » :‘:'ll lht-nﬂnc specially
to fiour mills. nd for alogue

i J.T,NOYE & bo\“"umlo. N. Y.

R’P\NT FOR ALL (.‘ORI‘ORA’HO.\S AND

" MANF'G  CONCERNS, - Buork's Wnitch-

man’s ‘Time Detector, capable of accurately con-

trolling the motion of & watchman or patrolman st the |

different stations of his best. Mnd for ciroular.

J.E.BUERK,P.0. BoxH79, Boston Mass

N.B.—The suit mlnutlmhumr‘(u of Now York, |
was decided In my umr, June no. 1574, Proceed

bave been t Co. lor sell-

com to the order of um Court, "I‘!‘
dncL- inf) ﬁnclnz on my patent, will bo do-n
sccording

MANUFACTURE OF ARTIFICIAL BUT-
ter—By Prof. Henry A. Mott, Jr., EM. With alx en-
gravings.—Being a History of the Artificial Butter
Manufacture, Descriptions of the Principal Processes
now in use, Detalls of Latest Improvements, Plan of an
Artificial Butter Factory, Engravings of the Machinery
required, Chemical Analyses of Butter and of Artificial
Butter, Detalls of the Costs of sotting up an Artificial
Butter Factory, the Capital required, the materials and
quantities d, Cost of facture per ponnd.
the Daily Profit ete. A plete and

contained in SCIENTIFIC AMERICAN SUPPLEMENT Nos.
4Sand 49. Price, 10 conts onchi. T be had at this offce
and of all newsdealers.

EsTAnLISHED 1844,

JOSEPH C. TODD

(?urmetly olgodd &Jn:len . ENGINEER and MACHTIN-
emp, Jute, Onhxn and

E B‘r T for

lho mlebmted and lu‘l iy m"?“m

rlax,
Mcwblnery. Steam
.nglne I will tu spocifications
n'l‘f kinds of mnc inory. Send for de-erlpuv dmm

and pri
J. C. TODD,
10 Barclay 8t., Now York, or Palom-. N.J.

Working Models

AndExpertmemAllu:h! Metal or Wi made to
order xﬁknﬁ (hat:?"ét..'i‘%'.

. Blaisdell’s

H[]I]LDEB

20 North 4th St.,
PHILADELPHIA, PA.

Incombustible Mineral Wool

'tl;l:_o best an dg:wu lnwl*or o{%u;lo; cold. Bend

P. O, Box 4461 luenl for tho l’nlenm

JOS. G. Rou.ns& CO., MADISON, IND.,

wish to placo r Tannate of Soda
BOLLER M,Al,r u'v!?‘h‘rn'l. u."ﬁa UMABAI towns

lnlbol.nncd% 0 be sold on com
tions solicited. for book on Boller

atiiions BEST oS8

MURRILL & KEIZER, 4 HOLLIDAY Br., BALTINORE

Brayton Readx Motor

I '=u no b&m;r. » -‘h..
one in one minu o. smal .na
unsurpassod mlo power. ’ “'.‘ by

Penna. Beac'l_{‘Motor Co.,

20 N, 4th N, Indelphia, Pa,

DUC'S INFPROYED
PATENT ELEVATOR BUCKET,
ron et JIOUB SR BV

Those buckots mm.b.:.ﬂhchum
oml-un anl w
woar sl 0f the  OLDWTYLY BOCK RIS

ﬂomwmm EDN. Y.

]';ﬂﬂ\lllllﬂ PATENT U\l\'l’lm.\l. R(‘(‘RN

ll.l,!l For grindin s, O
‘rivciblos, qmo Ty, (un uuo:.( m‘n %3“ ort,
orn and ( Cab, Tobsooo, M
Hploes, Coffon, Coconnit um t
n 0, And whatbver oannof 1 .m m\ (»l r mlm:

Alsd for I'ulnla 'l lon n
JOIIN W, rl ;4 ;I lo

l lm mmm (-l “ o nml o nu Now

The MO ADLE Y

PORTABLE STEAM ENOGINTE

YITH AUTOMATICAL CUY lIl’ Hll-UlIﬂ oR

\\H " ALA
THE BESY " MOBT 1( (wuvu Al n,(, NE MADE
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B[]l] Bend for l.un:rm #iving prices
CIIIT[HS HOWARD 1RO WORKS,

$5 10 $20 Heo Erison & Con Portiand e

EAGLE FOOT LATHES,

With Beroll and Circular Saw Mm
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Schlenker’s New Muaching

maonts, 8lldo Rest, Tools, &0 also
Engine Lathoes, Motal Hana 1)
Noatost deslgna, superior finish, Low
Pricow, Our new Catalogue ducrmu
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ENRY W. BULKLEY Solo
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AN ENGLISHMAN OF GOOD ADDRESS,
who has had some emnence in America

AMOnE

‘ al:d(wh hboriug;ﬂ.nd for ordcr! lolr American |=..
to cunvass in
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BARNES
Foot Power
MACHINERY.
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10 ISVALUABLE MACHINES
for Mechanics and Amateurs.

fena Tor & page Hiustrated Cate:

Send for
. Free
°w. ¥. & JOFIN BARNES,
LOCK FORD,
Winnebago Co., Lils.

1 'CELEBRATED FOOT LATHES
|

! LY Tecommended. - Sund 'or
" BALDWIN., Laconia, ¥. H.
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SCIENTIFIC AMERICAN
For 1877,

THE MOST POPULAR SCIENTIFIC PAPER IN
THE WORLD.

MTYSE;;)L'D YEAR.
VOLUME XXXVI—NEW SERIES.

The publishers of the SCIENTIFIC AMERICAN beg
to announce that on the sixth day of Jannary, 187,8
new volume was commenced. It will continue to be the
.ulm of the publishers to render the contents of the
| new volume mare attractive and useful than any of i
predocessors.

To the Mechanic and Manufacturer.

No person engaged in any of the mechanical pursaits
should think of doing without the SCIENTIFIC AMERICAN.
Every number cottalns from six to ten engravings of
new machines and Inventions which cannot be found In
any other publication.

TERMS OF SUBSCRIFPTION,

One copy of the Scresririo Asemicax will bo sent
for one year, 38 numbers, POSTAGE PREPAID, to any
subscriber In the United States or Canada, on recelpt of
thrve dodlars and fwenty cents by the publishers,

One extra oopy of the Screxroro Axzmcax will be
supplied gratis for erery dud of Mve swbecribers at 1.0
each ; or six coples for $1620 without extm copy.
Postage froe,

The Sclentific American Supplemont.

A weekly paper, uniform (o stze with the Scresrone
AMERICAN, but a distinet publication, Tt contalns work-
Ing drawings of engineering works, and elabomie (res
tises on every branch of Sclence and Mechanion, bf
eminent writers, at home and abroad. An flustraied
cover protects the handsomely printed sheets, Frice,
$35.00 per antum.  Single coples 10 cenls,

One copy of Uhe Scurxmiric Axxmcax and ond apy of
e SoUNTIF Asmucax StrrLewesr will be seol for
one year, postage prepaid, to any wubscribee in he
United States or Canada, on recelpt of s Iollary by
the pablishers,
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Rxpress, Mancy carcfally placed (naldo of envélopes
nocurely sendod, and carcfully adiressod, seldom goet
uw;lmllhluhnm‘nﬂlk. Addross all Jetters
and make all orders, deafts, ete., payable o »
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