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IMPROVED MANUFACTURE OF ARTIFICIAL FUEL,

The visitor to the coal regions of Pennsylvania, and in-
deed to all other localities where coal mining operations are
in active and continual progress, will not fail to remark the
vast heaps of waste or slack piled in the neighborhood of
the mines. It is estimated that, on an average, from forty
to fifty per cent of the entiro yield, both of anthracite and
bituminous conl, is, through the medium of mining, break-
ing, screening, and handling, reduced to this remarkable
condition, causing loss to the producer and increasing the

cost of the staple to the public.
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During several years past, various inventions and processes
have been devised for the utilization of this waste product
through its manufacture into artificial fuel, mainly by com-
bining it with coal tar, pitch, rosin and similar substances.
The use of resinous cements rendered the fuel unfit for do.
mestic purposes, on account of its smoke and disagreeable
odor; while in employing clay, in connection with these ma.
terinls, the costly machinery, great consumption of fusl for
heating purposes, and extended handling, placed its expense
of production too high to rander competition with ordinary
coal sncceseful. Necessarily, therefore, it has been the aim

ATUS FOR THE MANUFACTURE OF ARTIFICIAL FUEL
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of the inventor of the machinery and process we are abont
to describe, to overcome theso difficulties; and aided by a
long experience in and by a thorough knowledge of the va-
rious systems of manufacture as practiced in Europe, he
has produced a combination of devices which is considered
a material improvement on any plan yet inveated.

Briefly, the composition of the fuel is coal slack and com-
mon yellow clay free from sand, moistened with milk of
lime. The manufacture is carricd on auntomutically, the
crude materialsentering the apparatus at one endaud emerg-
ing finished and ready for shipment at the other. No labor
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W of the oporation is thereforo required,
MM. Wo are luformed, need any attontion
roploniah {ts supply and remove its comploted pro.
~Our vings give o genoral view of the apparatun
up fn tho faotory, and also perspective olovations of
n‘mwnlom in groater dotall.  Tho ontire lengthof
o I8 218 feot, including two ovens, respoctively
100 and 50 foot long. Referring first to Flg. 2, at A are two
~ hoppers placed above stationary cylinders. Within the cy-
linder on the left is a horisontal shaft carrying six radial
partitions, which divide the interior of the cylinder into ax
many equal spaces. Into tho larger hopper the coal alack
in shioveled, and this, descending, fills the spnces betwoen
the partitions in sucoession, and ix emptiod out as tho shaft
rovolves. The smaller hopper and cylindor are similarly
constructed, nnd are used for the supply of clay, The
spaces between the partitions are less in size than those
in the coal cylinder, and are yo constructed as to discharge
regularly five per cent of clay, while ninety.five por cont
of waste is supplied from the larger cylinder. The mix.
ture takes place in & chute, B, which conducts the dry
compound under tho chain elovator, C. At this point the
mingled coal and clay is molstened by sprinkling with milk
of lime, or wator to which five por cent of Ume has been
added, the liquid being distributed by the rose nozzle shown
on the tank, D. The damp compound is now picked up
by the elevator buckets and carried up to another chute,
whence it passes toa short cylinder, E, within which are
revolving spiral blades which force it into the mixer, F. In.
side the Iatter are armnged seven upright shafts, each oneof
which carries four toothed wrms, crossing each otherin all
directions, By suitable gearing, these shafts are rapidly re-
volved, working the compound in the mixer into a plastic
mass. Ag ingenious device allows of the removal of any or
all the shafts for repair or replacement without moving the
frame on which they stand.

Through aperturesin the bottom of the mixer, F, the mass
pext passes to a pug mill, G, in which are spiral wings, ro-
tating on a vertical shaft and arranged to force the com-
pound down through an opening at the bottom, the size of
which is governed by devices, one of which is shown at H.

Lesaving thus in & continnous sheet, the mixture is recoived |.

between two rollers operated by the wheels, at I, which
rotate in contrary directions. The peripheries of these roll.
ers aro indented with molds, oval in form, so that the mnss
emerges, after pressure, in egg-shaped lumps. It should be
noticed that this part of the apparatus constitutes the com-
pressing system, and differs materially in its action from
other devizes, which aim to drive the mass into its smalleat
compass by a sudden and heavy blow, often causing brenk.
age of the working parts. Here the water is gradually
though rapidly squeezed out, leaving the pieces in compact
and nearly dry condition.

Under the rollers is one extremity of an endless belt of

wire cloth (not represented), strengthened along its length | Siert

and at the middle by a wire rope, On the Jatter are attnched
cast iron balls, which are so arranged as to secure the wire

rope to the belt, and which run in a continuous gutter placed | Rofier
under each portion of the band. The object of the gatter is | Busizess

to carry the weight of the belt, ropes, balls, and coal above
and to support the return portion of the belt below. The

balls, as they passover the pulleys, fit into concave receivers | Diffraciion phenome

cat ioto the peripheries of the same, thus insuring the wire
cloth from slipping. Upon the band thus arranged, the lumps
fall, and are carried straight into the first long oven, at the

farther end of which the opposite belt pulley is placed. At |Easm
each end of this oven is a furnace by which it is heated. As | Hard tm

scon as the lumps reach the end of the upper belt, they are
thrown off upon an inclined chute, which conducts them to
a second endless band below, upon which they travel back
again; thence they fall in s similar manner to a third,
fourth, and fifth belts; so that they pass through the oven
five times, and, over a distance of five hundred feet, are wub-
ﬁ«l to s powerful heat, and finslly emerge thoroughly

The extremity of the long oven is represented on tho lof:
of Fig. 8, und st J the end of the lowest endloss band is
seen.  This throws its load Into the buckets of the elevator,
K, which carries the foel to a chute from whick it passes to
another endless band, L. Just above the latter is u tank
in which s placed the waterproofing material, & mixture of
crude bepxzine and rosin. The band, L, is foreed by balls
on its sides, acting in grooves, to pass down under this 1i-
quid, a quantity of which is drawn, by the faccet shown, in.
10 the shallow reservoir, M;and partitions are placed nlong
the length of the belt to prevent the sudden fall of the plecrs
into the mixture and also to carry them out of it. The ex.
cess of liquid, which drops from the coal as it emerges from
the bath, falls through the wire netting to a gutter, N, anl
hence it is collected in & suitable vessel placed below.

The lumps next fall into the second oven by the wpout
and hopper 2t 0.  Into this receptacle, fn order to insure the
evaporation of the benzine so s to leave a thin varnish of
rosin over each piece, rendering it thoroughly waterproof, a
current of hot air is driven by moeans of the fan blower, P,
Bubjert to this powerfal blast, the lumpy traverso throo belty
in precisely the same manner doscribed as taking place in
the first oven, szl finally drop from the last band into an ad-
Justable m, and theneo pass into & conl car placod ready
for their o0

The advantage of thix drying apparatus will bo apprecia.
ted by comparing it with the lsbor, necensitated by lb'«' Euro.
pean mh mlh Iarge blocks of fuel into perfo
nuumlyh-l. dragging the same into the ovens, walt-
h for r o ite to become almost completely carbon
Ized, then walting still longer for both cars and load to bo.

phalt first taking place, which allows the wmnll purticles of

Interior from molsture, and, while rendering the handling of
the lumps free from the annoyances of dust and dirt, serves
also as o kindling materinl.

At n rocont trinl of the fuel under ono of the boilers, at
the present Fair of the American Instizute, wo were afforded
an opportunity to examine its cohesive quality,  The pleces
wore thrown foto n fornnce where very astive combustion
war in progross; and although allowed to remuln there for
a considerable perlod of time, they did not loge thelr shape
or run together. As rogards heating power, the inventor
considers the same to bo equal to the best conl.  No anpleas.
ant odor Is given off, there is of course no slate, and we are
assured that clinkering does not take place. The ash, belog
mixed with clay, is heavy : and hence, whero the fuel is used
for domestic purposes, does not rise in light elonds, covering
carpets, furniture, ete., with dust. The oval shape of the
lumps is designed to insure a free draft through the inter.
stices. An to cost, the inventor demonstrates that the ma-
terial can be supplied at about one dollar per tun.

The machinery and process has been patented in this and
other countries through the Scientific American Patent Agen.
¢y, by Mr. E. F. Loiseau, of Mauch Chunk, Carbon county,
Pa., to whom inquiries for further informstion may be ad-
dressed.
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WHAT TO DO IN HARD TIMES,

In consequence of the present innctive state of the finan-
cial world, many persons are deprived of their usual employ-
ments and know not what to do with themselves, or how to
occupy their time to advantage. They are also made to suf-
fer by the constant cronkings concerning the lack of money
and the gloomy prospects ahead, which now so' constantly
form the staple of ordinary conversation. T'his sort of talk
I8 on everybody's lips, spreads like an infection, snd tends
to depress the feclings of even the most buoyant persons,
Bat we advise our renders to reaist and disperse its inflaence.
It is only an incubus, a passing cloud, which must soon
break away, revealing new prospects for business and enter-
prise, better than ever before experienced. The country was
never in o more healthy or prosperous condition than at this
moment, and the present financial blockade Is only of a tem-
porary nature, The curtallment of work or the suspension
of industrial establishments cannot long continue; for money
holders must employ thelr capital, which stands idle and un-
productive when factories and mills conse to work. A
healthy reaction will roon sot in, and In o few weeks the
hum of industry and the clatter of progress will be heard
throughout the land,
or woman who happens at this juocture to be unemployed,

Meanwhile wo arge upon every man

to selze the golden opportunity for self improvement of some
sort, or the working out of something useful st home. To
young men especinlly, wo nny
topers. Keep away from grog shops and fdle companions.
(o to the libraries and read good books, Supply your minds
with useful and ennobling subjects of thought. Hunt up
your arithmeties and refresh your mathematics, Improve
Study the history of
In short, make effort o k"l"-

Do not hecomo lonfers and

your penmanship, learn to dmaw
your own and other countries
yourself busy about something that s profitable

It Is In hard times generally that new inventions flourish.

People have time to study, and are porhaps urged to it by

como cool, when oven further handling is necossary to pre. | Fespoct, and we invite them to write to us by lett
pare the materinl for transportation. 'There Is no mixture of | to thuir new inventionn, The affect of thinki
resinous motter with tho fuel, thus avolding the loss of co- | ing ont deviees will benefit them, even If
hosiveness due to the congumption of the tar, plieh, or ny. should result,

conl to fall through the bars before they have given off thelr [ the subjocts in which specinl ealls for fmp!
full heating power. The waterproofing compound simply | muade, r
forma o light varoish over the surface, which protects the [to be led towards other and bettor things. All the

An nuggontions in this direction, we will mon
In reflocting upon thess, the inventor

wankind are open to the improving touch of genlus.
It will be remembered that the State of New York lataly
offerod a roward of one hundred thousand dol 0
production of any method superior, In practice and
to the prosent mode of towing canal: bonts by hiorses an
mules, The time for competition liaw expired, and no pet-
son hine an you satisfactorily produced the required fnyen-
tlon, The rewnrd may or may not be renewed, The fact
that it han been offered for threo guccossive years shows
the need of the improvement,

Wo lately chronicled the reward offered by the German
railway companies for a good self.uacting ear coupling. Many
liven aro annually sacrificed in this and other countries for
the Inck of a really practicable coupling.

The Bociety of Arts, London, offered several months ago
five prizes, each of $250 money and s gold medal, as follows :
1. For a now and improved system of grate, sultable to ex-
isting chimneys as generally constructed, which shall, with
the least amount of coal, answer best for warming and ven-
tilating o room. 2. Fora new and improved system of grate,
suitable to existing chimneys as genernlly constructed, which
shall, with the least amount of coal, best answer for

food, combined with warming and ventilating the room. 3.
For the best new and improved system of apparatus which
shall, by means of gas, most efficiently and economically
warm and ventilate a room. 4. For the best new and im-
proved system of apparatas which shall, by means of gas, be
best adapted for cooking, combined with warming and ven.
tilating the rovm. 5. For any new and improved system or
arrangement, not included in the foregoing, which shall of.
ficiently and economically meet domestic requirements,

the simpler articles for which calls are made, the
following may be mentioned: An improvement for straight-
ening pins for home use; a new and chieap folding nmbreils ;
a houschold water filter; stove attachments for cooking and
saving fuel; cheap and light washing machine; & combined
knife scourer nnd sharpener ; a swoeping machine for floors
and carpets; o scrubbing machine for floors; devices for
clenning and washing windows; floxible pipes for water and
other purposes, cheaper than rubber or lead; flexible trans-
parent membrane, capable of substitution for glass; folding
beds und sofas; self-acting device for regulating the warmth
of spartments; instrament for exhibiting to the eye the puri-
ty or impurity of the air in public halls and private apart-
ments; electrical alarms and new applications of electricity
of all kinds; portable houses; new and more economical
methods of building cheap dwellings; new hou-ehold appli-
ances or combinations of every =ort; now methods of adver-
tising ; improved styles for putting up articles; new orna-
mental designs, for furnitare, carpets, oil cloths, and goods
of every description; new mixtures of medicines; cements;
new alloys; new chemical combinations. The subjects for
inventions are almost exhaustless, and in future numbers we
shall offer further suggestions,

A GREAT “LICK" IN ASTRONOMY---THE MILLION
DOLLAR TELESCOPE PROVIDED FOR.

‘We note, with no small degree of gratification, that the
project of a colossal telescope, which is to be the largest and

RE most complete instrument that modern sclentific knowledge

can suggest, or ingenuity devise, I8 actually in progress of
elaboration. The scheme of a “ million dollar telescope,” to
which we have so frequently referred, and which has en-
countered such an earnest support among large numbers of
the readers of our journal, is in fact to be carried out ; though
whether it will be found necessary to expend the whole of
this lurge sum of money is not determined. It is known
that the cost of the great Washington lnstrament, which was
to be $50,000, hns not amounted Lo & sum greater than $30,-
000; and hence there is a possibility thut that of the mam.
moth telescope now contemplated muy fall below the large
aggregate first proposed.

In a recent address before the California Academy of Sel-
ences, Professor George Davidson made the following re.
marks—words which we are sare will find their way to every
quarter of the civilized world, and engender the liveliest
pleasure to every lover of science and her advancemont:
“With n telescope of the largest size and most consummate
workmanship that American skill can devise, properly located
ten thousand feet above the sen in the clear skies of the
Sierra Nevada, with every varloty of appamtus common.
surate therewith ; with masters of observation and ingenulty
in research ; with ample funds reserved to devise other in.
struments and methods which those instruments and the
highest genius must suggest, wo hope at no distant day to
wee solved the mighty problems of creation that are yet be-
yond our grasp, Such an outfit and such provision hiave
been the Ufelong objects of James Lick; and after much
enrnost solicitation, I hiave overcome iy uhrinking from what
lie considers valn glory, and obtalned hin permission to an-
pounce to the Academy his intentions, which I have falntly
sketched in the preceding sentonce. There will bo no let or
hindrance in carrying oat his views; tho amplest means are
{ provided ; the rarest skill has been invoked, and the plans
are taking definite and practical shape,”

The Mining and Scientific Press of San Francisco, of which
city Mr. Lick is one of the wealthiost denisens, notes that
the schemo, as already lndicated by Professor Davidson, is

nocessity. We shall bo hiappy 10 nasist our readers in this

being quistly perfected, and that the geological, meteo ro
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Joglieal and other peoulinritios of various sites of the moun
tain mnge above named are soon to be earefully serutinized
sod reported upon. A peak will bo solected \vl-lh‘h, from ita
high altitude and clear surrounding atmosphoere, will afford
the finvst possible view of the heavens throughout the longost

period of the year, and there the observatory will be perma-
pontly located,

How large the proposed Instramont isto be In of course
lmpossiblo to way, definitely, nor cun ity probable cost be
with any accuracy ascertained. Experimonts must be mado

with glass, and the most caroful Investigation will be needed
in order to determine tho fensibility of conustructing u lons of
the oxtraordinary dinmoter and foenl longth required,

Our contomporary suggoests n 40 inch objective ns of n suit-
able 8igo; but it geems to us that, when this undertaking is
pegun, nothivg short of the grandest possible rosults should
pe aimed at.  Hence the researches should be made with &
yiow of determining how large o luns can possibly be manu-
tactured. 'We have already pointed out the cl;pnhllil\' of
i atwelye foot objective witha focal length of 120 fect ; which,
P with an eye piece of 1. inch focus, would give a magnifying
B powor of 28,800 times the linear dimensions, or over 00,000, -
' 000 times the surface of a body. Although the spectroscope
has proved that most of the nebulm which the great telescope
of Lord Rosse has failed to resalve into stars are hot hydrogen,
it is possiblo that so vast a power as above noted would ren-
der visible other clusters now totally unscon, and thus give
i to the eyo the ability to gaze into tho star depths billions of
miles further than it has ever herctofore penetrated. Tho
reador can easily caleulsto the apparent proximity to which
the planets would be earried to our earth, and also the large
{ . visunl angles which their spheres would subtend. Mars, for

,; ingtance, would, so to speak, be brought within 4,000 miles

i of us, and would appear 100 times ns lnrge as the moon, coy-
|

oring an angle of 50°. The magnitude of the discoveries

which might be made, while we are thus enabled to scrutin.

izo the Martial surface mile by mile, cannot be estimated or

oven imagined. The problems regarding the physieal con-

{ stitution of Saturn’s rings, of Jupiter and his possibly

] inhabited satellites, of the vagrant intermercurial planet and
others which will readily suggest themselves, will receive
new light ahed upon them, by which, doubtless, a clear path
to their solution will be found. As for our moon, let the
reader seriously think of having that sateilite within eight
miles of him ; so near that, if inhabitants there be, he can see
them. Even if no more astonishing discoveries be made, the
effects of voleanic action upon the surface will form a pro-
lific field of study.

About one year ago, when first proposing the idea of so
yast an instrament—a plan, by the way, which even up to
the present time has continually called forth expressions of
approval, coupled, frequently, with offers of subseriptions

' from many of our readers—wo said: ‘“It is impossible to
spoculate on what such a telescope would digcover in regard
to the other planets or the vast regions of the firmament; lot
us hope that some day the amount of capital necessary will
be fortheoming, on the most liberal scale, for the progress
of the most sublime of all the sciences.” The day has ar-
rived ; the capital is forthcoming, and there is every favorable
probability that, in less than five years, one of the grandest
enterprises of modern times will be successfully consum.-
mated.

e
ENGLISH PRINTING PRESSES IN AMERICA.

In the early days of newspaper printing in this country the
machinery came chiefly from England; but when the Yan.
kees began to invent, the importation ceased, and for many
y years the United States supplied novel presses to British and
continental publishers. But English ingenuity appears to
biave taken a new start, and has produced printing machines
of such superior capacity that New York newspaper owners
are now buying fast presses in London.

We lately witnessed the practical working of two of the
celebrated Walter presses, at the Now York Times establish-
ment in this city, and must confess to an agrecable surprise
at their perfection and extraordinary ces. They
were built in London by Mr. Walter, the inventor, and set
up here, under the immediate supervision of Mr. Gilbert
Jones, of the Times.

They are known as perfecting presses, that is, both sides
of the sheet are printed in passing once through the press.
In ordinary presses, the sheets aro introduced separately,
printed on one side, then passed through again, and printed
upon the other side. This involves much handling, the em-
ployment of eumbersome machines, and many attendants.

In the Walter press, the paper o be printed isarrasged in

the form of a roll, like the goods in u calico printiog ma-

chine, This roll of paper, 3 foot in diameter, weighing ono

~ fourth of s tun, and containing paper enough for say six
thousand copies of the Times, in placed at ono ond of tho ma.

chine; the web passes thence between the printing types,
which, in the form of curved stercotype plates, are wecured
extoriors of s pair of geared cylinders,  Rollors car-
ress against the types, and the rotation of the type
' draws the paper along between them and the im-

ression cylinders, thus printing the web on both sides ; the
webh then passes botween rotating shears, which divido the
Paper into separate shioets ; and theso, gaided by a beautiful
rangem “otdn_liimtuhp-,mdw

rate piles, at the end of the machine opposite to

‘the white psper enters. The papor travels
10 pross with a vologity of ten or eloven miles por

ivers at its hmqmd some slxteen thou.

d copies of the mes, which, as all our readers

e auAND' _ of the lnrgost ln the coun.
WEE Zimes contalns an amount of

|
i
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type matter equal to 147 ordinary octavo book pages. Per.
haps we eannot better Ulustrate the astonishing rapidity of

this machine than h'v sying that the prlnlul matter it de.

livers in one hour would cover more than two hundred and

thirtyfive thousand book pages, or noarly four hundred vol-

umes of wix hundred pugos each.

These remarkable printing prosses are bullt with stesl at
all of the gearing parts, are tho porfection of mechanism,

and run with the stosdiness of time plecos.  One maghine, at-
tonded by two men and two boys, s eapable of n duty nearly
equal to that of two of the old atyle, soparate.sheet, ten-cyl-
Indored prosses, operated by twenty five men, One of these
ald time monstors now stands idle in the Z¥mes press room.
It 1n twenty feet high and forty foet long, full of complica-
tions,  The now und simple new comer, by which it is re.
placed, occuplies hardly o third the room of the other.

Wa have not space here to deseribe the varions other me-
chanical applinnces smployed in printing the Z%mes, such ss
double engines, bollors, blowars, steam ink pumps, folding
machines, stereotyjo apparatus, ete., nll of which are of ad.
mirablo character, and have cost the proprictors over one
hundred and twenty thousand dollars. This peculiar ma-
chinery, taken in connection with the enormous editions of
the Zimes, exemplifies to a cortain oxtent the wonderful
progress which the world is constantly making in knowledge
and the mechanic arts,

THE NOVEMBER METEORS,

We would remind our renders that on the 13th and 14th
of the present month the earth crossos the second of the
great moteox belts, nnd that on the nights of the sbove dates,
if cloar, o quite brilllant dispiny of shooting stars may prob-
ubly be seon.  The November star ghowers appear to be pe-
riodie in splendor. For intervals, rauging from s single
year sometimes to five and six, meteors appear of remarkable
magnificence and in extraordinary numbers, then they wane,
und itis not until a cycle of 38 years has elapsed that the max-
ima sguin arrive. In other words, instead of these vagrant
bodies being distributed uniformly around their vast orbit,
forming a complete ring of meteoric particles, a large major-
ity of them are clustered together in a dense cloud which
makes a revolution around the sun once in 88 years, and in-
tersects tho earth’s path at the position of our globe on the
14th of November.

It 13 & remarkable fact that, as astronomers have shown the
coincidence of the path of the August meteors with that
of the bright comet of 1862, #o have Peters and Schiaparelli
independently discovered that Tempel’s comet of 1866—a
body visible only with the telescope—hns elements which
may be regarded ns absolutely identical with those of the
November belt.  As to what connection oxists between com
ots and meteors, it is, with our present knowledge, impos-
sible to determine. ‘We know, liowever, that meteors have
paths as eccentric as those of the orbits of comets, and hence
it is deduced that the earth eacounters no less than 56 mete-
or systems, thus giving proof that the total number of these
systems in the universe must be estimated by billions.

The November meteors appear to radiate from the constel-
Istion Zeo, and the sphelion of their orbit is something be-
yond the planet Uranus. Proctor considers that the denser
portion of the system, known as the ** gem of the meteor
ring,” cannot be less than 1,000,000,000 miles in length, while
its thickness isin the neighborhood of 100,000 miles. The
width is estimated at ten times the latter dimension; and
taking the average of four displays, in the years 1866-69, it
was found that the earth encountered one meteor per min-
ute. Roughly calculated, the distance separating meteor
from meteor would be about 1,000 miles, so that the great
cluster cannot contain less than one hundred thousand mill.
fon members. Herschel, from observations of the mmount of
light given by these bodies, and also by calculations based
on the velocity with which they enter our atmosphere, con-
cludes that they are very small, rarely exceeding a fow oun-
ces in weight; or, on an average, not over one one-hundredth
part of an ounce each. This wonld make the weight of the
cluster one thousand million ounces, or only 28,000 tuns,

Professor Daniel Kirkwood communicates to the American
Journal of Science and Arts u note on the November mete-
ors, in which he mentions displays, remote from the regular
epochs, which, he thinks, cannot be satisfactorily accounted
for by the hypothesis of a single greaf cluster. He points
out that, as the display on November 14 occurs in but five or
six consecutive years at most, the nebulous cloud t

is considered an obvlous explanation of the phenomens.

DECORATED SCJENTISTS,

“ Tt geems to us unjust and cruel that men of science, to
whose labors it is mainly owing that our eountry snd the
world generally are mounting higher and higher in the scale
of civilization, should be practically debarred from accept-
ing the fow honors that coms in their way. Moreover we
should think that those who have the framing of these regu.
lations * * # pghould afford wvery facility to thoss who
are thus honored to nccept and wear the foreign orders which
may be offered them." I

We extract the foregoing lines from o recent insue of our
excellent English contemporary, Nature, in which they
occur in the course of an editorial on ** Foreign Orders of
Merit." It appears that the Emperor of Brazil and the King
of Sweden wanted to decorate some of the British scientists,
but these gentlemen, ** from loyalty to Her Majesty’'s strin-
gent regulations,” refused tho proffered distinctions. Where-
upon the above named journal deprecates the course of its
government in haviog such regulations, and urges that there
is no reason why men of science, as well as military men,
should not receive foreign rewards,

While no one more than ourselves would delight in seeing
the scientific workers of any nation gain the most exalted of
human distinctions—and no class of people better merit the
same—we utterly fail to perceive either the spplicability of
these so-called orders as a reward for the attainment of
learning or for original discovery, or even the inherent honor
which our contemporary thinks so great, Does Nalure mean
to say that the fame of such men as Tyndall, Huxley, Lock-
yer, Spencer, Proctor, Darwin, Roscoe, Huggins, Carpenter,
Jonle, Grove, and & score of others whom we might readily
name, would be enhanced in the smallest jot if their Majes-
ties of Sweden or Brazil should hang & scrap of ribbon or a
jewelled star on their doctors’ gowns? Or further, is it
supposed that any one of these illustrious discoverers would
value, to the extent of a snap of his finger, the conferring
upon him of medals and crosses by all the crowned heads
on earth, in numbers sufficient to make the breast of his
coat look like a checker board, like Marshal Bazaine's, as re-
presented in published portraits? ‘¢ Flunkeyism,” as
Thackeray terms it,and science can never be made to codper-
ate. The snob and the scientist are never mingled in one
person. And if an ostentatious pride in a worthless gift,
not from a people or even given in their name, but merely
as a mark of tavor by an individual or a ministry in power,
is not anant flunkeyism and snobbery, we fail to appreciate
what is. For our parts, we doubt if a much more absurd
idea could be proposed than to suggest that men whose grand
labors and discoveries have benefitted a world for all time,
and whose names will be household words to posterity for cen-
turies,could be honored by the notice of & person who, now a
king, will in a few years live in the memory of mankind but
as an abstract index to & period of his country’s existence.

Some time since we noticed in an English joarnal a some-
what similar article to that above quoted from, but which
advocsted the elevation of certaln eminent scholars to peer-
agesas a reward for their varied attainments. While it
struck us then that Lord John Tyndall, or Earl Darwin, or
Baron Huggins would sound decidedly incongruous, & rather
more laughable idea occurred to us as to the probable effect
if our American scientists should, throngh the pages of their
favorite newspapers, set up a howl because the constitution
prevents them, while citizens of this country, from obtaining
patents of nobility or orders from foreign powers. Sap-
pose, for instance, that Professar Agassiz should think him.
self ill used becausw Congress would pot pass an act or con.
stitutional amendmont allowing him to be Duke of Penikese
or that Professor Mayer, of the Stovens lustitute, should
foel deeply injured because ho would not be permitted to re-
celve, from the Governor of Now Jersey or the Khan of Tar-
tary, a diamond cross or a red feather lo recognition of his
recent admirable discoveries in the mosquito line?

If the time over should come when scientists of any na.
tion seck after foreign bgubles, such men will not be of
those whom people call great, nor will the latter bo the ones
upon whom such distinctions will be conferred. In fact the
distribution of honors will, we imagine, be something re
sembling the award of prizes by a certain old Freach semi.
scientific, somi-literary society. This learned body rejected
an essay by Voltaire, but eulogized to the skies a paper in

extend aroand more than one fifth of the orbit. But meteoric
phenomena have been witnessed about the 13th of Novem.
ber, when the principal group was near its aphelion, and in
the years 1757, 1818, 1823, 1523, 1840, 1847, 1840, Those of
1818, 1822 and 1823 may bo regarded as all derived from o
singlo extended swarm. Those of 1787 were due to a return
of the same cluster, as the intervening period was about 83
yoars; hence wo may expecs another shower from this source
hotween 1885 and 1880, A short interval of 12 years, be.
tween 1787 to 1709, eannot be explained on the bypotheals of
a single group, and accordingly it Is inferred that the Leonids
entered thoe solar system in two separste maases, to which
the distarbing influence of Ummnus gave slightly different
poriods. The meteors of 1846, 1847 and 1840 were obeerved
after the periodicity of the shower had beon recognlzed, nnd
were noticed 'n consequence of w wateh instituted for the
purpose. In regurd to theso straggling mombers, it Is con.
gidered that, whenever tho earth passea through the meteorie
current, its disturbing influonce changes the orbits of such

moteorcids as happon to be moving in its immediate vicinity,
These disturbed portions of the ring, at their subsequont re-

which refl was made to the ** freesing and torrid poles
of our earth.”

The Nlagara River Bridge,

The lest span of the bridge across the Niagara river, from
Buffalo to Fort Erle, was quite recontly placed in position.
There are eight plors of solid masonry incased in an armor
of half inch iron plate, to protect them from the ice. The
Pratt truss, of lron, extending over spaus of from 197
to 240 fect, Is used. Ono of the two draws on this strue-
ture his an opening of 160 foet, and Is said to be the largest
in the country, The bridge has but one rallroad track, but
I8 leased by four roads—the Grand Trank, Great Westera,
Canada Southern, and Now York, West Store, and Ohleago
mallways.

&
-

Prooness or Tuk tHoosae Tuxsen pumixe Ocronem,
1878.—Hoadings advanced westward, 170 feot; eastwaed,
140. Total advanco during month, $10 feet. Distance opened
from east ond westward, 14,747 feot; distance oponed from
weat end castward, 10,042 feot.  Distance romaining to be
opened to Novembor 1, 1878, 242 foet, The whole length

turns, must pass through the point of greatest perturbation, | of the Hoosac tunnel s 25,081 foot,

As the periods will vary within very wide Il'nlla; th—llfll '
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RAMMING THE MOLD.
Thete are mAny elmple litde oprrations which ovory work-

log man performy in the overyday routine of his trado, and

Ry

AL AR
S

which, though inconsiderable of themselves, nevertheless are
not devold of interest whenmade the subjects of the drafts.
man's ready pencil.  Of such o nature is the process depic
ted in our sketch—merely a molder busily engaged in ram.
miog the eand into his flask. The pleasing combination of
form attracted the casual notice of our artist a few days
since, while visiting a ln:ge industrial establishment;and in
& spare moment he jotted down the lines which, by one of
those marvelous processes of photo.engraving, wo have
causied to be represented in perfect facsimile in thousands of
coples of the ScreNTIFIC AMERICAN. The design will bean
agreeable memento of pessibly the daily practice of many
into whose hands our paper may find its way, while, perliaps,
it may be not entireiy without a mission of its own. The
earnest face of the workman and the firm grasp with which
be wiclds his rammer show very clearly that he is deliver-
ing no gentle blows, and that his task is being done with a
will which is a sure guarantee of its thoroughness. Now
ramming molds is not a complicated performance, nor does
it require the ability of a very skilled artisan; on the con-
trary, it is a very small portion of the multitudinous opera-
tons which must be accomplished beforo the perhaps great
structure, to which the piece of metal in the flask belongs, is
completed, But insignificant as this process may be, zeal
and thoroughness are just as much called for as in the most,
delicate manipulstions, and no mechanic will ever be the
loser by using his best efforts on just such little things.
Faithfalness in the accomplishment of small tasks brings
with it the ability to perform thoroughly much greater oues;
and the working man who proves himself energetic and hon-
est in doing the former will soon find that his talents are
needed in larger operations, which will insure him in-
creased credit and profit,

o

The American Contennial Exhibition at
Philadeiphia in 1876.

The committee havo adopted the general plan of Vaux &
Radford of New York for tbe buildiog, known as the “ pavilion
plan, ” which contempistes a building which willbe man-
Iy asuccession of immense cast iron arches, the whole form-
inga rectangular vlevation whizh can be enlarged in any direc-
tion to an slmose indefinite extent, zs the exigencies of the
Exhibition may demand. :

The principal part of the building covered by the pavilions
bacomes one spacious hall 408 feet wide snd 2,040 feet long,
with a transept 408 feet wide and 952 feet long. The vistas,of
courss, extend 052 and 2,040 feet in length. The building is
cipable of both ceutr.land intermediate po'ntslof emphasis,
direct lines of transit throughout its entire length and breaath,
diagonal lines of communication, if deemed necessary, and
especially an entira relief from anyappearance of contraction,
becsuse the visltor will always be in an apartment cr pavi-
lion 140 feet wide, that opensimmediately into other apart-
ments of thesame width.

Features suggested by the plan of Sims & Brotler, of Phil.
adelphia, are to be introducad in coastracting distinet parts
of the building. The material will ba iron and brick.

The Accldental Color of Bodies of Water,

From early sges, the red color of certain nataral deposita
of water has bren a subject of uman specalation, and bas
‘glven rise to the many grotesque fancivs of bloody showers,
rivers turned to gore, snd the similar ghastly imsginations
with which anelsnt legends abound. Homer in bis Iliad

an) . s
Srientific  American,
VIO, it s stated that “* blood was soen In all the Jand of
Egypt.,” Bimilar natural phenomenn appearing in more
recont timen have engendered superstitious fears nmong the
Ignorant and have boon eagerly seized upon by religlous fa-
nntics nn “ wigns nnd wonders'' from the heavens, indieative
of direct and miraculoun oslostinl intervention,

Modern eclonee, however, tonches that fresh wator, thus
accidentally tinged, owon ity color eithar to the presenco of
Infunorin]l animalenle (euglena viridis, o, sanguinea, astasia
hotmatodes), or to microscople vegetation (oseillatoria rubes.
oens, tpharoplea annulina), and sometimes even to small in-
neote, entomontiwacm (daphnia pulex, cyclops quadricornis).
Sen weter, an 1a well known, nlso presonta hues of varied
charnctor, Thua the blue or green tint of the ocean on the
connt of Groenland hos been found duo to an animaleulo re-
sembling the medusm,  Of those minute beings 64 have been
found In o eubic Inch, 110,802 In a cubie foct, and 28 quad-
villlons BB8 trililons are ostimated to exist in a cubic milo,
Arngo considors that the groen bands of water noticeablo in
the polar regions are duo to myrinds of meduse, he yullow
color of which, In connection with the blue tint of tho sen,
produces the greon appearance, Near Cape Palmas, on the
¢ ast of Guinen, the ocenn sometimes becomes covered with
noimaleulw, floating upon the surface, so that It is said that
vouseln reem to by sailing through milk,  Also on the coast
of Portugal, the Atlantie for n gpace of some five miles gquare
bag appearcd of adark rod, the phenomenon being due to a
mioute vegetable Jknown as $ho protococcus atlanticus. So

infinitesimnl are these alyae that it is estimated that 40,000
tion to the presence of a confervold sen weed, called tricko-
desmium erythraum. Puallng states that tbere exists in
Russin o salt lake called Malinovod Ozen, or raspberry lake,
Doctor N, Joly communicates to Lz Nature, from which
journnl we extract the
0\ accompanying engrav-
ing his investigations
’«0\ into the phenomanon of
accidental coloration or
dw@,%}%@ ‘
Caarmerrerseiin ,B\
@ [‘\ b es of Villeneuve, o few
miles from Montpelier,
Flg. 1. in France. The liquid
microscope ehowed myrinds of little beings, Their bodies
were oval and long, sometimes cylindrical. While young
they are colurless, afterwards turning green, asd finally red.
ach be distinctly made out. By the aid of powerlfal lenses
two flagelliform prolongations, extending from the rear of
the animalcule were found, by agitating which it propelled
the protecoccus is an animal and a true monad. On further
examining theanimalcul® after death, they appear globularin
form, and hence the mistake made in determining their na-
monsads exist, causes them to become motionless and globu-
lar, while the same result takes place if they be cut off from
access to the atmosphere, as it ap-
shows the monads (monas Dunalii)
alive. and magnified 420 times. aare
the young ones, colorless, b are older
Fig. 2 represents the animalculm after
death, in theirglobular state. It may
-1 be noted as an interesting fact that
the arctic regions is due. They seek the light with avidity,
always gathering, when confined in vessels, to the brightest
side.
of the salt marshes of the Mediterranean its ruby eolor. Tois
Dr. Joly does not believe, and he
proceeds to demonstrate some cu
min owes its own color to its con-
sumption of the monads which
are taken into its digestive canal,
crystals of marine salt, shows
through its body, thus causing it
to appesr red. Fig. 8 is a section
aud b, the cabical erystals of sea
calt. The animal itsell I8 repro
sented in Fig, 4, in both its nat-

#peaks of a dew of blood which preceded the combat between
ko Greeks and Trojans; and in the Bible (Exodus, chapter

[NovEMBER 22, 1873,

P I8 the incabating packet, ahowing the egua within: 1 to11
are feet, serving both for purposos of respiration and. ﬁé’pﬂ-
slon; a b is the abdomen, and a p, the caudiform appendage ;

Fig. 4,
¢ is the digestive tube, colored red by the contained monads,
It is n curious fact that the young are produced by partheno-
genesis, and are always femunles,

How a Lawyer Spends his $pare Time.

We clip, from the New Orleans Republican, the follo wing
interesting sketch of the profitable manner in which & well
known advocate employs bis lelsure moments. United
States District Attorney Beckwith Is evidently no less nole
as & mechanic than as a Jawyer, Ouar contemporary says
that: “ When he can get away from his otfice in the custom
house—naway from his books aud his briefs—away from his
clients and Lis cases, and the adjustment of “the doubiful
balance of rights and wrongs,” then it is that he lets lim-
gelf, with his latch key, into a building unoccupied save by
himself, goes up into the third story, takes off his coat, rolls
up his sleeves and goes to work.

“Tt is a queer looking rookery, this woskshop of Beck-
with’s. Tools lie scattered around; two or thrée tarning
lathes are mounted in one end of the room; beyond them
stands an upright boiler and a three horse power steam
engine, mounted on an eleven inch baseand capable of mak.
ing 600 revolutions & minute; a neatly mounted forge,
smoke stack, escape pipes, pulleys, bands, benches—evers-
thing made and erected by the lawyer-mechanic, the pre-
siding genius of the place,

“The councilor, at whose correctness as a logicinn and
pleader all marvel, astonishes still more those who glance
into his workshop, at the perfectness of the machinery he
turns out in his leisure moments. The barly lawyer is
master here—files und screws and drills and ratchets are as
handy to his touch as authorities in the huge bound books,
on his shelves in his room in the granite buoilding. The
alchemist in his laboratory, seeking for the mystery which
should transmute base metal to gold, was not happler or
more enthusiastic than Beckwith is in desising some new
appliance in his dusty workshop. Evenhis bellows he blows
by s machine he bas invented. The larger turning lathe,
which he spent years in making. and months of that time in
the perfection of a single screw, is adjustable with the pre-
cision of a microscope. The governor of bis engine did not
quite please him, so he has made a new one on & new prin-
ciple, which works to a charm.

« Understand, all this is the Iawyer's pastime. He is not
an ‘inventor.’ He gets nervous when asked if the Beck-
with sewing machine is his invention, and vehemenily de-
nies the impeachment. He takes no sort of pride, either, In
his skill as & workman, and we know will not thank us for
this intrusion into his workshop."

Earthquake la Pavama,

Panama was visited by an earthquake on the ¢vening of the
18th of October. There were two protiy scvere shocks, with an
interval of but a second or twa between them. The second
shock was most severe, and accompanied by a rumbliog
sound, resembling thunder. In Aspinwall, the shock was
felt about ten minutes Ja ez, and seems to have been more
severely felt than in Papama. Tho people were much fright-
ened, and the fear of & tidal wave added to the oxcl(omef:L
The duration of the shock in Panama was about four or tive
seconds, 8o that it was over before tho people had timo to run
out of thieir honses. Most people agree that the osciliations
vroceeded in a direction from southeast to northwest,

P -—
Ix & communication, recently recelved from Messrs, W,
Iadd & Co., London, they complain that the strictares of
Prafessor Morton,in respect to the bad packing of their cells,
are unjust, and say that, while thire hiave bren many break.
ages in the past, due to carolessness of the packers, they bave
#0 fully remedied the trouble that they now rarely find the
brmku{;o of a single cell out of the large numbers they send

of them would not cover a spaco of over 008 of a equare
ingh, The waters of the Red Sea owe their periodic rubefac-
because its salt, as well as the 'quor left after distilling the
same, 1s red, and bas an odor resembling violets,
ings, the following in-
/‘\ teresting detrilsregard
L
gt e
8 2
rather rubefaction of
waterin the salt marsh-
is of a strongly marked red color, resembling blood, and a
quantity taken from the surface and examined with the
The mouth is in the form of a conical prolongation, and is re-
tractile. No eyes could be recognized, nor could the stom.
itself in the drop of water on the slide of the instrument.
The author was led by this discovery to the conclusion that
ture by previous investigators, A single drop of aleohol, or
even of fresh water, in the liquid (oo the slide) in which the
pears that respiration is absolutely
necessary to their existence. Fig. 1
and of a green coler, while thoseat ¢
and d are adalts, mors or less red.
they stroogly resemble the protococcus nivalis, or microscopic
vegetation to which the phenomenon of red or green snow in
It bas been believed by many savants that the artemia
salina, & mioute crustacean, also aided in giving the water
rious properties of this strange
animal. He states that the arte-
The artemia is naturally color-
less, and its food, together with
of its digestive tube, in whicha a
are the monade, not yet digested,
ural size and highly magaified. o
and yyarceyes; a and ¢anteane;

10 this country.
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Chinery and othor henvy exhibits to thoir proper location [iron, and bas a radlus of 12 feel; and tho carrlago or truck Is
with'n the buildiogs, We now produce a view of snother [cast iron, as well as tho framing of ths eraso, The whole
and womewhat ginilar apparatus, by Messrs. J. H, Wilson & | of the bending stress due to the weight comes upon the

. The idea Iy to have a moyable ofico, | Co., of Liverpool, England, which has also buen exlibited at | crane post, there belog no supporting rollers, and this seems
carrylng ita own cabie, npparatus and batterles, which can | Vienna

bo transporled from place to place, olther by road or rall, at

NOVEMBER 22, 1873.]
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POSTAL TELEGRAPE CARRIAGE,
Wo publish herewlth sn engraviog of a traveling tele
ph offico, now in use in Grost Britain for opening tempo
rary communications,

Scientific  American,

:
!

in additlon to the lifting gear, has genr for slowing, travel- | 1s very good : the different motioos are compaetly srranged,

PP =

tho shortost notice, and which ean bo taken to tho wires when
the wires caonot bo takew to ik, 'I'his, which
i the only earrloge of the kind in use for
gimilar purposos, is constructed to earry ono
of cach of the difforent forms of Instrument
(slx in all) In use in the postal system, and
ean comfortably accommodate an many as
olght clerks In foll work. It carrles, also,
nearly 150 battery colls, and so skillfully s
tho accommodation designod that theso are
all stowed away out of alght in odd corners,
go that not a single alom of space ix lost.
Half a mils of three wire iron shenthed ca.
ble is stowed away a8 sougly as possible in
tho “ boot,” and can be paid out and drawn
in with the grentest case in the world. The
telegraph carringo has been used at ngricul.
tural shows and races, and similar occurren .
ces, which sometimes tako place away from
clties,

New Method of Engraving,

At the recent mecting of the French As-
goolution for the Advancement of Science,
M. Gourdon, of Lyon, described some novel
facts which ke had observed in the notiop of
acids upon zino covered with certain metals. Zine plunged
into dilute solutions of sulpharie, hydrochlorie, and acutic
nclds is attacked only at the polnts whers other motals are
present. The metals which produce this phenomenon with
most intensity are cobalt, platinum, nickel, and iron, Am.
monincal chloride of cobalt renders it possiblo to perforate
zino with water containing only one 10,000th part of sulphu-
ricncid. M. Gourdon applies these results to various proce-
dures for engraving By writing directly upon zine with
diffvrent metallic inks, making vse of the most active, con-
taining salts of cobalt, for the blnckert parts, and passing it
then into acidalated water, an engraved plate is obtaived,
To reproduce leaves or plants, they are sonked in solutions
of metallic salts, and applied to the #ine, which is then
treated with weak acid. The author has discovered a new
kind of heliographic engraving by transferring the silver
from an ordinary photographic proof upon the zine, which
can be aitacked by the acids in the parts whoere the silver
has been deposited.

It is worked by n couple of 0 inch eylinders, and, ‘ {0 us & defect; but in other respects the denign of the crans

ing, ond raising the jib. The lifting gear in single only, the | and the whole of the gearing In easily accomsible,

-
The Boller Tesls at Sundy Hook,

POSTAL TELEGRAPH CARRIAGE,

crankshaft pinion gearing direct into the wheel on the drum
ghaft. The brake is arranged so as to be applied by a hand
wheol on n vertical spindle, the bottom ead of this spindle
bring scrowed, and turning in a nut on the end of a long
lover. Tho spindlo for the traveling motion is carried
through the center of the crane post, a bevel pinion on its
upper end being driven from the crankshaft. It is arranged
to drive both the axles of the truck, instead of, as is so com

monly the case, 2nly one of them. A countershaft, lying
ncross the lop of the framing, is driven frow the crankshaft,
and carries o pair of bevel pinions eituer one of which can
be put in gear by means of friction cones, with a bevel wheel
on thé top of a vertical spindle, so that the latter can be
driven in eitlier direction. This #pindle serves Loth for the
slewing gear and for raising the jib. The former consists of
simple spur gearing, with a pinion working into an internal
cireular rack on the top of the carringe. For raising the jib,
& worm and worm wheel are used, working a deeply recessed
pulley on a horizontul countershaft, It will be seen that the

The expurimontal tests as to the cause
of boller exploslons, mads under the su.
pervision of a government commlssion,
tho members of which we specified in our
laat woek's Jssuo, wore Insugurated ag
Sandy Hook during the past week. Two
marine bolers were used, one & mmall tu-
bular, and the other a Jarge low pressure
generator, ordinarily koown among engl-
neers as 6 lobater back,"

The small boller wan first tried, but,
owlog to leakage of the sapply pump,
thero was o long delay which finally ter
minated in the collapsing of one of the
tubes at o steam pressure of 54 pounds.
Tho objuct of this experimont was to show
that, with low water in the bollers, the
platos become hentol so that their strength
of rosistance fs decreased. The pyrome-
ter, placed below the boiler and near the
fire Lox, showing that tho steam in the
upper portion of the vessel was super-
hented to 750" when tha collapse occurred,
it was considered that the truth of the theory was fully
proved,

The ‘“lobster back " boHler was next tested under & steam
pressure of 70 pounds, at which point a geam on the upper
side of the shell becamo ruptured, the split taking place in
a soft pateh and extending over o length of 18 inchies. The
gages showed that, even after this break, the steam prossure
coutinued to nscend although the rupture did not enlarge.
No further damage was dono. The conclusion drawn was
that over pressure of steam will ruptare a boiler if there bs
a weak spot, wherens a violent und dangerous explosion
may ensue if thy boiler be uniformly strong at sll po'nts.

The weak places in the apparatus, we learn, will be
strengthened ; and doring the coming week, operations on
the same bollers will be renewed. The safety valves are
algo to bo tested at the same time, The Pittsburgh ex-
periments have been postponed until the 18th inat.

New Car Starter,

<> raising chain is fixed to the framing at one end, and carried |  Amos Whittemore, of Canibridgeport, Mass., basobtained
STEAM TRAVELING CRANES AT THE VIENNA round & pulley connected by o rod to the end of the jib, o patent for a device whereby the momentum of the caris
EXPOSITION. The boiler (rays Engineering, to which we are indebted for | made to Jift one end of the car in stopping, aud the weight

On page 95 of our current volume, we illustrated a large
and powerful traveling crane employed in moying ma-

the illastration) is of the simplest possible construction, with

one cross tube in the fire box. The jib is made of wrought

0 raised is made =0 to act as to belp the car forward in
starting.

0 e -

e ——— A ——y T v S —— s

‘
1

ai
!5




= T i3 a’ i if1 g
32 Soienfific  Jmericoam, - [Novemser 22, 1873,

%. —_— - o — — — e ——————————
p .t mm. The desire of not encronching too much upon your valunble | rond diffors orsontinlly from the ordinary team road, which
' #pace hinders mo from s moro thorough trentment of this | consisted of wawn rils sbout three inches wide, ’Md on
Tho Phystcal Substratum of Meohanieal Fower In | 4uhjoct,and also from showing how the radinnt forces become, | eross tios, and used with narrow tread Iran-whoohde'lu Such
Nature, ’ by the principle, consistently generalised, Like Farndny I | ronds, although some improvemont on the common 3 n
o the Bditor of the Sxentific American : would *“dinponse with the ether but not the vibrations.” | road, with it mud holes and doep rats, hinve given n:;?n.
1t your correspondent in regand to tho subject of planetary | And I must record my conviotion that Solence nover ean ad- natinfactory romnlte, Tho difforonces oxtond to tho tracks
motion, on page 275, would tarnton communieation on page | vance to a generalization of all tho forcos of Nature until it cars, and motive power, A
238, I think he would find s physionl explanation, without | recognizes the fact that the substratum of mechanisal power, The traos in formed of heavy logs, hewn on the upper <
ol or canting saide thonebular hypothoesis.  As | apportaining to every unit, is as infinito and eternal as space | side to the width of eight incliew, and on the inside at right :
the subject is theoretically of tho greatest importance, I[and time in the will of God—that the Great Mochanie pre. | angles, sufliclontly doep to form a straight edge for the flange.
would request the fayor of a further illustration of the prin. [ sides over & universe, and not merely a cohering multiverse. | These logs nre burled so that the top, or rail wsurface, In al.

'dplothmtd"‘“"d~ Philadelphia, Pa. Wi Dexovax, most level with the rond surface, resting on stout willn at the
In my former communication I intimated that every par. . end and middle, to which they are secared by wedged treenails. J \
ticle of matter was tho nuclens of a ublquitous substratum Fhoe Projection of Diffraction Phonomenan, The rails thereforo are solidly bedded, and not Habls to WArp .
of mechanical power, constantly exercised in attaining and | 7b the Blitor of the Sctentific American: ortwist. Twenty feot would be s conveniont length on curves, g
T4

maintaining equilibrium with all others. This In falrly [ Ay yaually presented, the phenomenon of the diffraction | Dut on straight lines longer pieces could be used, the ties
worthy of being rigoroualy tested, when wo consider that| e lght in wo obacure in effect that but a fow can gee it at o | POIDE ten foot npart, The gradiag,ofa suficlent width, on
Newton exercised his vast mathematical powers In endeav- | yimg aven when a powerful light is used, This answers | ®side hill with gentlo slopes, would cost about $200 por mile
oring to demonstrate that every particle of matter attractod | o) snongh for one who isinvestigating the matter: but for | forathree toot guge ; but of course the cost of graduation will
every other, and that tho non.mathematical Faraday, from | \rowanting the phenomenon to n class or to o popular audi- | YAy greatly with tholocality, Ravines and small water cour.
bhyu!al considerations only, in his electrical resoarches, enee, thore Is no method that I know of to be found in any [8C# would in gencral be erossed with rough trestles or tim.
was induced to ntter the singular oxprossion : ' Tho atom I8 f yroatise. Therefore T hope the following description will | ber cribs. Howing the timber would costabout $200 por mile,
everrwhere.” moot the demand, s the spectacular effect is certainly very [ 10 8 wooded country, where timber can be obtalned along tho
The only attempt to explain gravitation by a mechanical | yoautifal and striking : line of the road, where no Inrge bridges are required and no
theory which has met with any favor, and that but little, I8 | por mast of my projections, I use & porte lumicre, and |Tockhas to boexeavatod, the cost ofsuch = wooden railroad
the one of Lo Sage, This supposes space to be filled with | wais for the sun, if it is not shining at the time. The bril- should be covered by from £500 to £2,000 per mile, depending
self repelling corpuscles, which impel bodies together|)janey and magnitude of the effects, and the trifling cost, | ¥Pon theamount of earth work. i
through acting as screens to their motion. Herachel consld- | rander this method desirable in those institutions that are| The cars proposed for such wooden railroads are simple
ered this theory ns o grotesque for serious consideration, | o1 wall supplied with physical appliances; so I will describe | frames placed on wheels, without springs, and covered with
while Sir W. Thomson has shown it to be inconsistent with [ ¢, fixtures for that instrament : a floor of plank. The wheels are of wood, built up of plecos
the principle of the conservation of energy, unless the oie| phy tyvo larire lonses, such as are usunlly combined for a | ¢ut from two inch plank inthe form of sectors, about & in.
viva lost by the resistanco of matter be exactly compoensated | vondonser in the magic lantern, are used. Thoe light is re- ches wide at the wide end. Four thicknesses of plank will bulld
by & frosh force of impulsion continually coming from be- | fated from the mirror, R, through one of theso lenses, €, [® Wheel with n tread of wight inches, corresponding  with
yond the limits of the atellar universe. The same objection | naed na n condenser. The other lens, O, is placed a little |the face of the rall, A cast iron hub is inserted in the
applies to Professor Challla' theory of impulsion by ethorial | o1 eaide the focus of the condenser, at such a distance that |center, through which an iron axle passes, and n cast iron
waye motion,  Other objections thero are which we will not f 41,4 Jjght is again converged and crosses botwoen the line, 0, | i8ngeis bolted on the inside, The timber should be of hard
dwell upon, such as the non-acoumulation of the corpuscles and tho sereon; the size of the disk of light upon the screen wood, well seasoned, the sectars laid so as to break joint and
on the together impelled bodies; but wo may safely say with | wi)] evidently depend upon the distance of this focus from | el bolted. Dinmeter of wheels, about thirtyinches. Sach
Herbert Spencer that astronomers have as good as given up [ | have found that, at the distance of twenty-five feet | Cars, if used with horses, will cost 240 to 850, or about one
R joal explanation. Professor Maxwell, in his splen- third the price ofa farm wagon. They wi'l carry threo tuns,
did attempt to generalize the radiant forces, ackuowledges M |and can be made by any rough hsnd who can use carpento r's >
that he eannot conceive an etherial medium possessing the tools. If designed for use with locomotives in trains, draw-
property of causing matter to gravitate, combined with that barsand springs must be used, and the cost per ear increased
of manifested radiant motion. But now conceive the equi. 3
librating power of all matter to be ubignitous, and a unives- e g g
Horse or mule power can be used; but if the tunnage is

sal consistency results, All bodies, by the equilibrating en.
ergies of all others, are continually in a state of stress; sub. considerable, it will bo preferable to adopt a light engine of -
mitting when unbalanced to the predominating tensions or six or seven tuns, with wide driving wheels, covered with -
pressuree. The tensional power exercised by any body in vuleanized rubber tyres. Such engines can be manufac-
drawing others to & balancing condition with itself will of tured at the Baldwin Locomotive Worke for about $4,000.
course be directly as its mass; that of all bodies inversely as Paeaengex:s could bo carrled on the proposed roads with
the square of the distance. The static or attained position such engines ata speed of ten or twelve miles an hour,
of balance will be stable when the pressures, perpendicular | from the lens, this disk can be utilized to the diameter of | WEich Would make a great improvement on the stage coach.
to the lines of tension, are in power inversely as the dis- | thirty feot or more for this experiment. Now bring a piece Such roads would rot out long before they would wear out,
tance from the center of combination (gravity) or, we might | of wire gauze to the place marked E, not in the focus for or- and the answer to the objection that they arenat durable is
call it, folerum. In cosmic systems, the energy of motion in dinary projection. The meshes will not be distinet, but each simply that they will last just as long as the cross ties on an
revolving bodies must correspond to the force of pressure in | one will be represented by the prismatic colors, 0 as to make ordinary railroad,and it will cost less to renew them. Post ok
s balsnce. [ hazard nothing in saying that, if ever we have |4 pretty show. If, in place of the gauxe, a piece of perforated ties in the South last from ten to f"ﬂf_*een years, The cost of
B optical instraments powerful enough to examine minutely raper be used, the. effect will be finer yet; and if still the Scanaporiation by 'wagoms, for & distance of - tweity five
4 the ring= of Saturn, we will find that the bodies at the intc. cidotrope be placed there and the rotation be given fto it, miles, without return load, is fifty cents per 100 Ibs., or ten
rior of the dark ring, being rather more than half the distance | there will be a fine blending and distribution of the colors, dollars per tun of 3,000 Ibe.
of those on the exterior of the outer, will have rather less interesting and novel. Now let the eldotrope be placed out- Assuming the tractive power on such a wooden road, for
than double the energy of motion, the particles between be. | gide of the objective, O, at the place E', betwoen the lens and the purpose of an approximation, to be double that of an
ing of intermediate velocities, according to their respective | its focus. I will not even try to deseribe the splendid effect ordinary railroad, or20 pounds per tun, the angle of friction
positions, or distances from the planet. which is thus produced, for it surpasses my power of descrip. would be lnl:iy-rlxhl iwt tothe mile. And a horse exerting )
So palpable is this physical connection, by the native en. |tion. It will be enough to say that it is not surpassed by & power of 150 Jba. at 3} miles per hour, or & horses dolng 000
ergies of distant bodies, that Professor Nichol pictured Ju- | the most gaudy exhibition of polsrized light. If the eido- 1bs., wonld hlnl.nnlgﬂdenf“i feot to the mile, one fourth
piter and Ssturn as nicely balancing on a lever of varying trope be used and made to revolve at this latter place, some of the groms load om & level, or T} tuns, gi\'l.ng SRRSO ot
length throughout the great Inequalities, the mean length, | of the appearances will be much like those from double re- load. As a trip of twenty-fivs miles, returning empty, conld
during the ever recurring cycles, the same. Herschel also, | fracting media. If the eidotrope has ever boen thus used, 1 be made in two days, sssuming a fsam 10 he worth §5.a day,
for greater definiteness, figured the planetary ocbits during | am not sware of it. the cost of the round trip would be £10, or §1. 66 per tun, as
the varying inclinations as rigid rings (on which the planeta| | might say in addition that, with the above lenses, a very against §10 per tun by Wagon "‘n-por‘htlon ;and this, to,
were aliding like beads), tilting each other during their mo- | brilliant rainbow of any size, up to thirty feet in '"‘m""‘;' on grades of 150 to the mile, nearly—toils for use of road not
tion, while preserving the general plane or fulcrum unaltered. | can easily be projected. Move the lons, O, from within the | P08 included in either case. G
This plainly shows an unalterablo amount of motive power | focus of the condenser, C, outward ; thors will appear a disk This Dostration will show the &'"J;‘ g & :‘:'":“ N "
contralized in the system by the Individual tensions being | with a strongly colored edge, which can be amplified to the ey i fnn-pomtlnn. o>k op':“ \ ¥ l"‘mm
there balanced by the pressures, or motions of the bodies | desired size i)'\: the movement of the objective. The colors PO RS W S mnl‘“"‘m v f(. i &
perpendicalar to their lmes of traction.  Even tidal phenom. | are arranged with the red ontward, as in the primary bow. it |m~umnli\';‘ ',“"“."l'.‘ ‘I‘M[m.u" Tr.(" 3 :‘: vl;‘" )
ens are less the results of pure attmction than equilibrating | Bring a small paper screen with a rounded edge of such a business shonld be (l"lw "p;l‘l i : "‘Am :"ml "::‘ ;c‘;‘ ‘;:‘0;
oscillations during terrestrial and celestial motions. Now | curyature as 1o cut of all the light except the rim, when placed PARSS, A 1 S ﬂ;': ; - h "_ v it ;"'
80 universal plenum of n"'""”"“‘ corpuscles could pro-lat E’. There will then be .h'ft a splendid bow upon the iginal grading, as it would form -:‘."'nr‘ r; x.pem hur:t.ll
duce and sustain (of course as & secondary cause) the con. | serven AR Dotsasn it wonld not be logt. It Is also to be «.-h,-c-rvn that, the .
servative harmony of ensmic systems, for their extraneous Bv-(l;lnr W. Va of the proposed wooden rallroad, being even with the sur.
action could have nothing to do with masses balancing ench | - e ol face of the rond bed, or nearly so, would permit lhr" same
other at & distance, Nor Is an Influitude of attractions con. ' Wooden Rallrenils. road bod to be m:ml ‘!m ll:o srdinary  vehiclos, —General
tending with an infinitude of tendencies to fly off at tangents | To develope the resources of a country, facilities for trans Haupt, in Jowrnal of I’lf.}'dr n. A
(the results of primitive Impulses) at all satisfactory as a portation are indispensable. Iron ore could bo mined and 4 '.'..
. lumber manufactured only to a very limited extent if wagon M. Viaxox has propared mannitan by mixing mannit with
8. E. Cowes, an Ameriean, published, in 1851, a treatise on transportation for any considerable distance over common hnlf ita wolght of "'f""""'"""'l sulphuric ueid, and kooping
** Mechanical Philosphy,” 1n which he repudisted the phys- | roads were necessary to reach amarket, Where the business | the mixture at 186° for two hours. Mannitan turns the
Jes of the schools, basing his own system on the prineiple of | Is sufliciently r-xh'nn'i\'u to warrant it and the capltal can be plane of polarization to the right, and does not yleld mannit
the indestructibility and Identity of foreo, spparently igno. | secured, mil.r«m-ln, either narrow or ordinary gnge, will af. | ¢ven on bolliog with Imr'\'m.wn(nr for an hour, If mannit
mnt 0' the .“u‘b‘ of this qlll'“ﬂll b, a few in Eul'lpﬂ ford the best facilities. But there are many |;n alitios In which is hoated to 2807, with a little water, & |i01|_)’ in obtalned
y which appoars to be mannitan, but which turns the plane of
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His boldness in the spplieation of the prineiple carried him | ordinary railroads are impractieable, not from phywsieal but )
m"mpho' selentific recogmition.  Hin appliaation of | from I'l;mlu'iul difficulties in the way of thelr construction polarisation to the laft, and ylelds maunit on bolling wit
It, however, to terrestrial gravitation will not be out of place | With & limited capital and o sparse population, railroads |* nlor

here. ‘u’ h'ﬁl"‘l.dl.-ﬂh'. motion ahares, accord. | eannot be bullt in Joealities highly favored In nstursl re R

Ing 1o It position, the diffused fores of revolution and mta- | sources for operstions of quarrying, mining, and heayy | SEVRRAL geoso died in Mormon Inland, Cal, & fow days
tion. Projected upwards, it describos & wider ares from the | manufacturing. In such cases, s sulwtitute for the wagon |8go, and, upon dissection, gold dust was discovered “In
earth's center, which ls equivalent 10 an tnereased force of road, loss expensive than the milroad, becomes s desiders. | fatal quantities  In their giszards And yet there was no
motion. Oﬂq-tly the foree of projection decreases, | tum. suspicion that either of these was the golden goose we hoar
m“m“mh‘m—mﬂlhl. Belng, by differ. This substitute has been proposed in a new wtylo of wood. | 9o much abount

ence of density, not in squilibriam with the surrounding at- | en milrond, coxting but lttle more to construct than an ord) - —

monphere, it takes the nearest path 10 equilibration, back | nary wagon road, yot affording transportation st loss than one Do Garnixa fired & quantity of the Moad-Meigs onn ineh

w#“. ﬁml‘ fores by ita acoeleration belng exactly | fifth the cont by wagon, and loss also than \he ordinary cost |eallber explosive bullote at the Gatling gan trial, at Fort
pgual 1o the force necassary to make it describe s wider orbis, | by mil, where interest on capitalinvested is considered. This | Munros, October 6, and reports the practice as very good,
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QUANTITATIVE SPECTRUM ANALYSIS.
The subject of spoctrum analysis has of Iate been so fre-
quently aud prominontly brought bofore the public that it is
only necessary brioily to reeapitulate what has been dons in
order to understand the most recent tendency of investiga.-
tlon with this wondoerful instramont, )
rendy owes so much,

We must remember then, to begin with, that chemical
nulmtnn‘m-u, whon volatilized in & lamo, moke known their
composition by cnusing certain lght linew to appear in the
#pectrum produced by making the lght from the flame pass
through o prism. Bvory chemienl oloment has lines peculiar
to itsolf, nud their relutive position In the spectrum is so
constant that their nppearance enables the observer at once
to recognizo the prosencod of substances. We can tell
whether a light to be examined is due to a glowing gas, or
proceeds from a liquid or solid body. A gas will produce
bright colored bands separated by dark spaces, while a
liquid or solid will give riso to a spectrum containing every
shade of solor without gaps, Thus the nature of the ligl;l
coming from heavonly bodies is revealed to us, and it has
been found, for oxample, that about one third of the nebulm
are composed of incandescent gas. A glowing vapor will
absorb tho samo kind of light ns that which it emits; If
therefore a brillinnt source of light is surronnded by a glow-
ing vapor, that vapor will not permit certain portions of the
lght®behind it to pass through,and the absorption will be in-
dieated by dark lines in tho spectrum, 'These dark lines
will be in the same places where the glowing vapor alono
would produce bright ones. Heneo it is that the spectrum
of the sun, which is surrounded by an envelope of glowing
gns, contains a great number of dark lines whose position ro
veals to us the substances present fn the incandescent on
velope. The same is truo of the fixed stars, whose spectra
are also characterizod by dark lines,

When a ITnminous body is approaching us with great ve-
locity, the waves of light crowd upon each other, become
more rapid and shorter, and hence more refrangible, than if
the body were stationary. Any given line in the spectrum
of such a body will therefore be found nearer the more re-
frongible or violet portion of the spectrum than its normal
position. If the Inminons body s receding, the line will
move towards the less rofrangible or red end of the spec-
trum, The displacement of the line being nccurately mens
ured, we can caleulate, from ity known wave leng'h and the
velocity of light,the rate at which u fixed star is approaching
or receding from the earth.

Terrific hydrogen storms are constantly taking place on
the surface of the sun. On account of the glare of the light,
these could only be seen formerly around the edge of the
moon's disk during a total eclipse. Now they can be observed
at any time by means of a spectroscope of high dispersive
power, which extinguishes the blaze of the sun sufficiently
to nllow them to be seen. The enormous velocity of the onr.
rents of glowing hydrogen projocted uvpwards from thesun's
surface can be measured on the same principle as that of a
star approsching the earth.

If the light passing through colored solutions is exaw-
ined by the spectroscope, certinin portions of it will be found
to be absorbed, nnd their spectra will be characterized by
dark bands, whoso position and arrangement varies with the
nature of the solution, It is thus that we can distinguish be.
tween differont dyes, detect artificinl coloring of wines (as,for
example, by means of logwood), and decide upon the impor-
tant question, likely to arise in criminal cases, whether a
substance to be examined is human blood or not.

The finorescent light produced, in a large class of sub-
stances, when illuminated by blue and violet light affords,
on examination by the spoctroscope, 8 ready and most deli-
eate means of determining their composition and even their
state of hydration. Fluorescing substances, moreover, by
rendering visible the actinle rays, increase the effective
length of the spectrum and hence the delicacy of analyeis.

Among many practical applications of spectrum aualysis,
one of the most important is in the manufactareof steel by
the Bessemor process. A blast of air is forced through the
melted iron to deprive it of n certain proportion of carbon.
If this blast is continued o fow minutes too long or stopped o
fow minutes too soon, the whole operation is vitiated. By
examining the flamo of the converter with the spectroscope,
the proper time to stop the Llast iy clearly indicated by the
disappearance of the carbon lino and the change to a con-
tinuous spectrum.

But the uses of tho spectroscopo do not stop here. Scientific
men have of late been turning thelr attention in a new direc.
tion, that of quantitative noalysis by means of the spectrum.
Not centent with discovering what substances are contained
in & given compound, thoy are devising moeans to determine
the quantity of these substancos.

In  session of the French Aeademy of Helonco held No-
vember, 7, 1870, Janspon stated that ho belloved he would
‘soan be able 10 dotamln'o -odll:m qu:'numlvnly lby lnun;

; potroseope.  To his analyscs, he wis muclh annoys
“ ‘&:zmut p‘:'ounoo of the sodium Jine, caused by the
sen galt in the nlr; 80 ho directed tho alit of the gpectroscops
upon tho most brilliant portion of the Hamo of un ordinnry
s burner insteud of 8 Bunwen burner, in order to get u con.
tinuous spectrim in which the D line did notappoear sensibly,
Muot the sbundance of the nelghboring lines. Some.

to which selence al.

 times ho had to interpose soveral flsmes botwoeen tho teating

* flame and the

wpestroscope.  This led him to concelve tho
ity of estimating the quantity of sodium by the num-
of flames nocessary, Heo also stated that the length of
o it takos tho sodium o volatilize might serve as a crite.

ments undertaken quite recontly by MM, Champlon, Pellet
and Grenfor,  Aftor substitating colored glasses nnd colored
solutions for Janason's flames, and making a grest many ox-
perimonts, they constructed the ** gpectronntrometer,” an

instrument of considernblo delicacy, but rather complicated
in its armngement,  Wao will therefore confine ourselves to
n deseription of its prineiplos.

Thoe sodn In the substance to bo annlyzed is converted into

tho sulphate, the volatility of which iy found to be Interme.
dinto betweon that of the ehilorido and the phosphate. Into
the solution obtained & wire, of platinnm.iridiom ‘04 of an
inch thick,is dipped and defed, It is then earried into o flat
Bunsen flame with n perfeotly regular motion by means of
clockwork ; and the Intensity of the sodium line, produced in
the spectroscope dircoted upon the flame, is compared with
that of » line produced from a solution containing o known
quantity of sodlum or from the volatilizing of solid pure
sulphate of wodn, The comparison Ix effected by caus.
ing tho rays of the substance to be examined to passthrough
o glass prism containing a colored wolution. This prism,
boing wodge.shaped, permits the experimenter to make the
light pass through different thicknesses of the absorbing
liquid (that Is, from ‘04 to ‘60 fnch) unti! he gots a so:
dinm line equal in Intensity to that of the standard of com-
parigon, The lnventors have made a large nnmber of ob-
suryations on solutions of known strength, and constructed
o curve, whose nbsolsang ropresent the thickness of the layer
of the wolution in the prism through which the light has to
pisn, and whose ordinntes correspond to the quantity of go-
dium prosont,

Dr, K. Vierordt, of Thbingen, the Inventor of a delicate
mothod of photometry by means of the spectroscops, solves
the problom of quantitative analysis of bodies giving an ab.
sorption spoctrum in the following way: The slit of the
spectroscope,adjnsted to a cortain width,is divided into two
ports.  Opposite one half is placed n solution of the body
to be determined, and opposite the other & solution of the
same body whose strength is known. The first slit is then
narrowed or widened until the absorption is the same i both
linlves of the spectrum, when the widthis read off. By
using o serles of solutions varying decimally in strength,
from the weakest to the strongest through which light will
pnsy, curves may be constructed, in which solutions of un.
known strength can be interpolated and their value nscer-
tained. When a certain point is renched, further concentra-
tion of a golution will not affect its absorbing power regularly,
and it is therefore necessary to dilate liquids which are very
concentrated.  Tables to facilitate calculation bhave been
computed by Dr. Vierordt.

The most recent and perhaps the most important method
yet digcovered isdue to Lockyer of England. It is based
upon the following principles: When an alloy is introdaced
into tho electric arch, the most volatile metal will be carried
across to the other pole first,and its vapor will form so good
« conductor that but little of the less volatile metal will get
into the arch. To make the principle perfectly plain, we
will quote an explanation given by Tyndall. When show
ing his sudience the characteristic lines of gilver and thal-
lium, bo found that the latter were far brighter, and that

in with the silver in the electric arch, “Tt is the resist-
ance," he went on to say, “offered to the passage of the elee-
trie ourrent from earbon to carbon that ealls forth the power
of the current to produce heat, If the resistance wero ma-
torinlly loessoned, the heat would be materially lessened ; and
if all resistanco wore abolighed, there would be no heat at
all, Now thallium is o much more fusible and vaporizable
metal than silver; aud its vapor facilitates the passage of
the current to such a degreeas to rendoer it almost incompe-

volatile motal ia present in an alloy, the less of the other can
be vaporized by tho arch,

Now on examining the arch by means of the spectroscope,
Lockyer found lines extending across the whole width of the
spectrum and shorter ones reaching only part of the way,
The former corresponded to the more volatile, and the Intter
to the less volatile, motal, Now, ns the length of the latter
increnges with the quantity of the motal present, it is ovident
that by mensuring them wo can ascartain that quantity  In
these doterminntions, the eleotric current is obtained either
from o powerful battery, n Rubmkorfl coll or a mugneto.
eloctric machine ; and the heat of the spark is intensified and
at the same time rendered constant by means of Loyden jurs
of constant surface. Instend of placing the alloy to be tested
in one of the earbon electrodes, we might have the electrodes
themselves composed of the metals,.  Suppose we make one
of pure gold and the other of some alloy whose. percentagoe
of gold wo wish to nscertain, Then by separsting tho elee-
trodes suffielontly, we flnally arrive st a point where the
gold lnes from the alloy no longer meet the lines from the
pure gold, but will extond only part of the way, leaving o
gap on thoir half of the spectrum, If we now keep the
somo digtance between tho olectrodes, and exporiment on
alloys containing differont percentagos of gold, the length of
thole gold Hoes will be found to vary with that percentage,
I'he longth of the lines oan ensily bo messured by enusing
the roflootion of & gradunted seals to fufl upon the specteam,
In nasnylng, where wo froquently bave to do with samples
of gold whose fineness diffors but Httle, n sorles of olec
trodes of known composition muy be prepared ; and by com.

toll, by simple inspection of the spectrum, which is the finer.
The loes of the one containing less gold will not extend all
the way across,

\deas formed the basis of & series of experi-

The sttention of the United Statos Mint has been called

paring them with alloys of unknown fineness, it is casy to

B

as In course of propuration, b ot
;m. branch was experimanting in the Stevens Institote

Teehnology with a view of teating its practical atility,

Photomotry of Uslors, .
Mr. Wi, M. Lockwood, & practieal photographer, read &
paper before the Natlonal Photographie Amociation at the
recent meeting in Buffalo, N. Y., in which hio explaios in an
interesting and philosophical manner some of the mathomat-
iew of light, and the difficalties connoctod with the photo-
graphie production of colors, Ho snys:
“1 cloged up my window so aa to excludo all solar m:
then, with o moall gimlet, I bored two loles through this
covering to my window, about balf an lnech spart, one over
the other. By placing the ground glass so as to cover both
these holes, I noticed that the two rays of light, passing
throngh the holes and glas, seemed 1o unite st a distance of
nearly five inches; the same trin] with the purple glass made
the rays unite at about seven inches; deep blus glzas, at
nearly ten; red glass, fifteen ; and yollow glass, over twenty
inches. To me this was a real discovery, becsuse it settled
in my mind that colors were of different focal length, and,
being so, affected or reduced the iodide of silver, in sensitive
films, each in a different way. I sabsequently nscertained
that Tyndall and others had established the focal length of
colors, but have not, to my knowledge, determined their re-
spective actinic force. I have another theory beside the
above mentioned that goes to more fully establish the rela-
tive focal length of colors, and at the same time detérmines,
to a cortain extent, their actinio capabilities, Dr, Young and
Augustin Fresnel, both eminent philosophers, were the first
to establish the basis of what Is called the wave theory of light.
According to data arrived at by these gentlemen, a wave of
pure solar light, in a clear atmosphere, is y -}y of an inch
in length; that of violet light, oo} that of blue, rrlor;
red, yrlors vellow, pxcdsg.  In fact, “the color of light is
determined solely by its wave length.,” Now the velocity of
light being 192,000 miles in a second, If we ascertain the
number of waves of each color in a mile and multiply this by
192,000, we obtain the number of waves that enter the eye,
or attack the surface of iodide of silver, in a second of time.
Thus the waves of pure solar light amount to 913,384,192,-
875,000. In the same interval of time 609,000,000,000 waves
of violet light enter the eye or attack the sensitive film of
your plate.
As violet light stands next to pure solar light in its actinic
capabilities, you can easily understand what a Iarge percent.
age the refiection of solar (white) light has over that of any
other, the difference in this instance being 214,884,102 375,
000 in favor of white light in a second of time. Now, gen-
tlemen, do you fully understand how it is that the human
face, which is possessed of from three to seven distinet eol.
ors, tends to solarizatiun in what we term the * high Lights?*
Do you see how futile it is to attempt to photograph a red
face with white draperies, a yellow face with purple clothing,
a sanburnt and frackled face in white linen and laces? Do
you not now see at what a fearful discount you work when
you attempt to make a finely modeled picture under these
circumstances? Do you wonder that so many otherwise
good pictures are so flat, white, and chalky in the high

the former were diminished, when o bit of thallinm was put lighta? Seven eighths of all photographs made, which are

failures in lighting and likeness, are attributable to this phe.
nomenon alone. * * My care is homwoopathic; * similia
similihus eurantur,’ or words to that effect. I use different
colored reflectors, according to complexions. If red predom.
inates in the face, use red as a modifier; if blue, yellow, or
brown, uso blue, yellow, or brown. The rule is: Look for the
most non-actinic color in a face, and select the colors of your
reflectors accordingly. Why? Because, by flooding the face
with any color, yon thereby tend to reduce all colors toa

tent to vaporize silver,” The more, therofore, of the more | | focus, or to reduce the difference in the length of the

waves to an approximate length,

‘1 tried this theory for several months and find it works
nicely, and will do away with seventy-five per cent of re-
touching, which is an item now.a days.

“I give yon theso thoughts, and the use of my system of
lighting, freo of churge. 1 have no patent. 1 bave given
you the particulars of my theory, not so much to provoke
criticism ns to provoke thonght.”

Porstmmon Coffoo,

The Commissioner of Patents has latoly fssnod & patent to
to Edward Dugdale, of Griffin, Ga., for & new article of
coffee, consisting of roasted persimmon seods, Verily thereis
no end to the vagaries of the Patent Office,

That spocial SIXTY THOUSAND edition of the ScresTrFic
AMERICAN, which Ix to lssue about the 15th instant, isnear
ly ready forthe press, Orders for sdvertisements on the
baok page came in so quickly, after the announcement of
our intention to print a spocial edition, that the space was
all taken some time ago,

One inslde ndvertiging pago and the Business snd Personal
column will bo left open for a fow short sdvertisemonts till
the morning of November 15,  For terms, see inside page of
this paper,

The srrorAn number will bo coplonaly illusteated, varled
In contents, and full of usoful lnformation, which will in.
sure ita proservation by those who recelve it

After the sixty thousaud are printed, orders from adver-
tisors and others will bo uxeouted, for any number of cop-
les of tho paper desired, ot reduced mtes. When writing
for terms, state the numbor of papors wanted. The larger
tho order, the lesa will bo the grlu per hundred or thousand,

Tar Danbury News man ho; discovered that car wheels
are being made out of paper. He ls now desirous of finding

to thin discovery of Mr. Lockyor's;snd while this article lout whether that paper in fron.
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IMPROVED FIREPROOF QONSTRUOTION.

Bach firos ns those of Chicago and Boaton hiave brought
ont tho groat want of fireprool material to bo used In the
finlsbing of buildings, such na roofs, cornlees, partitionn and
fnterior wille, In the caso of Boston, i tho mansard roofs
and tho upper portions of the highballdings had boen made
of motal or other fireproof matarial, such vast dostruction
wonld have been impossible.

In tho nnnesed fllustrations, is ropresonted ono of the
Iatest improvements in Greproof construction,
It conslsts of wall surfaces and partitions,
all the material composing which is of fron.
The form of the Iath is such that, when in
place, it presents a firm sarface; whilo at the
samo time, the Iatter is sulficiently open to
reealve and scourely hold the plastor cont,
The cost of the construction is clnimoed to
bo more moderate than that of any other
plan now in the market,

Fig, 1isa perspective yiew of a room which
tho workwman is fitting up with the improved
Iath, The modo of fastening tho lattor to
tho studding for side walls and cellings Is
clearly represented, As there are no scrows,
pins, or rivets, the workman with ono blow
of his hammer securely locks the two adjnc-

ent laths in placa.

As shown in Fig. 2, the laths are mado of
gtrips of thin sheet iron, about 36 inches
long, which, by means of a machine invent.
ed for the purpose, are formed to the re.
quired shape, perforated as atD,and delivered
completo for bundling at the rate of one thou-
sand per hour, y

Fig. 8 isn full sized section of Jath in po-
gition, with a side view of the perforated
edge of thestud, A, showing the two tongues,
B, by means of which the laths are fastened.
A wedge-shaped tool is driven between the
two tongucs, so that they are bent ontward,
locking the edges of the laths firmly to the
stud. As is evident, the strips may be se-

cured in position with great rapidity.

Figs. 4 and § represent a side view and section of the cor-
rugated studding, as used for full partitions where the plas-
ter coat is applied to both sides. The same illustrations
also show the mode of fastening the studs to the floor by an
adjustable foot, C. Fig. 7 givesthe arrangement of the stud-
ding where great stiffness is required to support the fioors.
Fig. 6is a section of wall, showing how perfectly the plaster

coat is locked and secured by the form of lath; also Liow
completzly the clinching of the coat is distribated over the
surface, thereby insuring even drying, without cracking.
Plasterers who have lald
ooats on this lathing state
they can cover twenty-five
per cent more surface, with
the same labor and time,
than on the ordinary wood
lath.

The system, avoiding, as
it does, the use of riveta
or scréws, i4 quite novel,
snd is secared in its wa.
rious forms by letters pa-
teat. It ioay be applied to
8 variety of purposes, and
it has been suggasted that
fedight depots, sbops, and
similar buaildings, can be
constructed by setting up
the frams and Inthing the
exterior, outside of which
8 coat of stucco might be applied, thus giving a fireproof struc
ture at small cost,

Furtler information, clrculare, prices, samples, etc., can
be obtained by sddressing the inventor, Isasc V. Holmes, or

The Joln Cooper Englne Manufacturing Company, at Mount
'Vm. Ohio,

The Estimation orrhupvhonu o Fatty Mixtures.

h'otdu 0 separate phosphorus from articles of food,
vomits, sod other matters containlng fatty eubstances, in

such n stato of purity that it mny bo unfailingly recognized
by characteriatlo properties, and produced In court as

[NovEMBER 22, 1873,
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Koo Oavernws In Switzoriand,
Tho Swise Times suyn: Soms fino cAverns haye rocently

ovidenco, D, A. von Bastolacr glvos n process, nlrendy | been discovered on the right fiank of the Monteratach gl
found of advantage In several judiclal Inquiries, swhich | cior, near Pontreaina, At about hnlf an hour's mareh from
In based ossontinlly on the solubllity of phosphiorus In ether | the foot of the glacier, there is a gallory in the fco about
and ita almost porfoct indiffarence towards solation of am. [ 1560 feet in length and 80 feot in bight (Just beneath the sur.

monin If in contact with it for only a short time, If thesub | face), which sorves as the vestibule to the eavorns, At {ta

HOLMES' IMPROVED FIREPROOF CONSTRUCTION.—Fig. 1.

water to the condition of a sufficiently thin pap, in order
that it may be thoroughly mixed with ether by agitating for
some seconds. Not only the weight of the original substance
taken, but also that of the added water, is noted. After the
reduction, abaunt 100 grains, or any other suitable weighed
quantity, of the filuid mass is taken, mixed with as much
ether, and left in contact therewith in the cold for four or
five hours, during which period the mixture is to be violent-
ly shaken at frequent intervals. The ether, being now de-
canted, is replaced with an equal quantity of fresh ether,and
these operations are repeated about three times. The united
ethereal liquids, protected from dust, are allowed to evapor-
ate spontaneously at 59° or08° Fah, in ashallow dish. At this
point sgome water is added, that the phosphorus may be pro-
tected from the action of the air after evaporation of the ether.
If what remains after removal of the ether be gently warmed
to 122%or 140" Fah, the phosphorus unites itself with a portion
of the fat, forming a fluid globular mass under the water,
while the remainder of the matter taken up by ether rises
to the surface asa thin film. The globule containing phosphor-
us isnow treated withabout 10 or 15 grains of strong aqueous

ammonia in a small flask and violently agitated. This treat-
ment is repeated a few times. Lastly,if the adhering am.
monia be removed by washing first with water acidulated
with sulphuric acid, and then with pure water, the phos-
pborus remains behind, certainly somewhat soft in consist-
ence, but otherwise exhibiting all the physical and chemical
properties which characterize it. It may be broughtin a
little glass tube and handed to the judge as corpus delicti.

The ““ Jackson * Dipper.
Mr. B. Pennington presents to the
photo fraternity, through the Phila-
delphia Photographer, & new plate
dipper, which is evidently a most
useful littlo affair. He dedicates it
1o the public, not intending to se-
cure it by patent. The body, A,
he makes out of hickory, covered
with shellac. At Cit is curved, to
keep the plate at a proper distance
from the handle. B is a silver slide.
which moves up and down on the
bandle so that any size of plate may
be beld. One epecial advantage of
this instruinent is that plates may
be placed in the bath back up; float-
irg particles of dirt are thus pre-
vented frem injuriog the film, which
leaves the bath clean. Operators who
love good work will find this dipper
o be of value.

°
English Machinery for the Americaa Market,

By reference to our advertising columns, an annsunce.
ment from a celebrated English manunfactarer will be found,
offering, in this market, his ten inch lathes, the parts of
which are made in duplicate by machinery, so exactly as to
render them interchangeable. Parties wishing a superlor
lathe, of the size indicated, would do well to send to the
manufacturer. G. E. Illingwortu, Leeds, England, for photo-
graph, and obtain his prico list.

stanco from which phosphorus is to bo separated 1s not fluid, | oxtremily thore is an opening about the hight of a man,
such ns phosplior pasto, it s first roduced by addition of | within which thers is n sharp descent over blocks of lee.

From this point ropes and lights are need-
ful. Some distance from the portal risen n
eplondidvault,seomingly cut outof the pora

s, nnd twvo lateral gallories open ont from

this, bnt of less hight. The fomporatare

is not excessively eold, nnd the feo ia dry.

There is a lnke within the large eavern,

upon which blocks of feo are flonting, and,

in the distance, a small waterfall which

supplica it. The colors of the vault and

the crevasses show brilliantly, even nunder

the moderate light of lamps.

ANTHOR'S SEWER GAS TRAP,
Every one who ling ever examined the
operation of the common V trap ling doubt-
less remnrked that, at times, & gurgling
noige proceeds from It just after the last
portion of the water disappears from the
basin, tub. orsink, This nolse is caused by
the trap emptying itself when the velo-
city through it is too great, and in such
case tho apparatus is #aid to siplion out.
Thus acting, it no longer srves as n sewer
gug trap, but permits the foul emanations
to escape and enter the house,
Experience of this fact, as well as the

kEnowledge that such a trap, even when
provided with a trap screw, can geldom
be cleansed when stopped up without the
aid of a plumber, has led the inventor to
devise the improved apparatus represent-
ed inour engraving. Thero is n cylindrical
box, A, into which the soil pipe, B, is introduced so as to
extend some distance above the bottcm, as shown in the sec-
tional view, Fig. 2. C is the waste pipe leading from the basin,
the open end of which, communicating with the boy, A, is at
a lower level than the orifice of the pipe, B. Tho cover of
the cylinder is arranged with the ordinary outer flange, hav-
ing a bayonet joint to secure it in place (Fie. 1), and, be-
sides, is provided with cylindrical walls, L, Fig. 2, which
fit closely inside of box, A, and extend down below the sur-
face of the water

o
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It is claimed that this device effectually provents the es-
cape of sewer gases from the pipe, B, as thoy cannol pass
down throuzh the liguid and under the lower edge of the in-
ner eylinder. The cover being easily removabls, no obstacle
is plu-c'»d to the cleaning out of the box without the ald of a
plumber, whenever it becomes nccessary., 5

Patented August 5, 1878, by Mr. Grorge C. Anthon, of No.
18 West 85th street, New York city, who may be addressed
for further information.

«o

M. GrUNER, France, bas been engaged in measuring the
quantity of beat needfal to effect the fasin of oast iron
slags, drosz, and stesl, in order to compara tho heat produced
in blast farnaces with the heat utilizad. He finds that cast
jron melts at feom 2,834 to 3,874 Fah. Tho heat of a hot
blast iron faraaes, for cast iron, is ordlnarily reckonsd at

™
THE total pumber of admissions to the Vienna Exhibition !
from the opening to the closing day was 7,250,000,

8,922 Fah. Bassamer steol, according to M. Grluer, molts
213,012 Fih. Slemoas ostimtos the hoat necessary lo a

, {urnaco to molt stoel a3 8,000 Fab.

== L
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A MANSION AND MUSEUM COMBINED. !

Mrs. Bowes, the wife of & wealthy Enstishinas. baa 5
eently bullt & new mansio 1o be oceupled not only as »
sldence Liut al & museum and pleture gallery, Intended
to contain for public « thibitlon a large collectlon of warks |
of art and articles of vertu, to the purchase and assembling

of which shio hana dovoted much time and money, On the
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The second floor contains the bed and dressing rooms, and | Electro-Music Reporier,
Vo attion In the roof Include the servanta’ bediooms A novel application of electricity to musies] lnstruments,
The exterior of the bullding In of polished manonry, of & | for the parposs of recording the Inspirations of genics in
nuperior quality of stone from Mr. Bowes' estate, The or | mustical compasitions, Is now in process of conatrustion for
namental terrace in front ls approached by a wide carriage | Mr, C. T, Bhelton, of Now Haven, Coon. It fs & telegm.
drive; the ateps In tho center lead to the flower gardens. | phie attachment 10 An Organ Beneath earh note of the
I'ho grounds are 1ntended o be lald ous with walks, terraces, | \hreo manoals and of the pedals, and connected with each stop

[P
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ground floor, in the center pavilion, is tho entrauce ball, 48
feoL 6 inches by 40 feet, and 80 feet in hight, and adjoining
is the principal staircaee, 37 feet by 32 feot, Within, theso
Laye beon built of polislied ashlar work, having pillars and
pllasters, with n.srble panels, carved caps, moldings, and
spandrels. The stalrs and gullerics are all of polished
stone, about 10 feet in width. On each side of the entrance
hall are suites of large rooms; and behind are the muscum.
nod paictivg and eculptore galleries, 200 foet in length by
45 feot in width,

The first loor 1s arranged the samo as the ground floor,
with tho exception of the addition of a grand reception
room absve the entrance hall, from which a fine view of the
beautiful surrounding couatry is obtained. The plctare gal
lery is on this floor, snd is 200 foet in length by 45 feet in
width ; it Is Lighted from the reof, and made catirely fire-

proot.

Jakes, gardens, and an orangery, snd other buildings neces
sary for the purpose will be erectad. The mansion was ballt
from the designs of Mr. J. E. Watson.

-

Froposed Tunnel between Scotland and Xreland,
For maoy years there have been projects more or less be-
fore the public for unlting Scotland and Ireland by means of
a tunpel; and the schome has recently been again put for
ward, this time, however, with some reasonable probability
of its belng carried out. A singlo line tunnel, 15 feet wide
at base, 25 foet wide at the mavimum, and 21 feot high, the
side walls of which would vary from 4 to 7 feet in thickness,
In estimated by the prosent projectorsto cost nearly $23.000,-
000, with the approaches. The leagtl of the tunoel would
be about twelve miles, and it would extend from a point on
the north share of Ireland, near Bolfast, under the Irish see,
to, the extrealty of tho peninsala opposite, in Scotland.

of theargan, ia s stoall brass sprisg, whick la
pressed down whenever the pless Lo which
it is attached Is brought into action, From
each spring, wires run 1o & gelvanie battery
of twelve calls, and 1o the recording appa-
ratus, which may be situsted al sny conve.
nlent distance from the organ, When the
spring In pressed dows, coonection between
the Lattery and the recording apparates s
formed, and the electric current pasees
through. Thbe recording spparstus Is very
simple, and similar to that used In More's
telegraph. Attached to the clockwork, by
which a uniform motion Is produced, are
two cylioders some elghteen loches in
length, between which is carried & strip of
paper divided into about 250 longitudinal
diviglons—one for each note and stop in the
organ. Corresponding to each of these di.
vislons is & magnet whose armature carries
s lever srmed with & style, which Indents
the paper as loog ss the clectric current s
passlng through. Now, when any note or
stop In brought into action the spring con-
nected with it is pressed down, the circaitis
completed, the corresponding armature is
attracted to ita magnet, and the division of
the paper belonging to the nnte atruck is
indented with a line proportionate in length
to the time during which the nots is held
down., A staccato touch will be represented
by a simple dot, while a longer tone wili be
recorded by s mote prolonged indentation.
The clockwork is so geared that the paper
is carried forward on the rollers at the rate
of about one half an inch per second, thus
recording each note in the most rapid play-
ipg at the rate of about ten uotes per second
by aline one twentieth of an {och in length,
and Jonger notes by lines proportionslly ex-
tended.

Reduction of Copper Ores,
i The practical working of the Honmt &
i Douglas copper process, at the Ore Enob
" mine, Ashe county, N. (., is described as
i fellows by J. E. Clayton:
8 The ore to be treated was & copper pyrites
8  of low grade, dressed to contain from 100

L T to 120 pounds of copper to the tun of 2,000
¥ 2y | pounds; the gangue was a clay slate. Our
0 & mode cf treatment was as follows: The ores

v were crushed, sized by being passed through
() a sieve of forty holes to the livearinch, and
f sent to the calcining farnsces. These far
¥ naces were simple three-hearth reverberato-
4 ries, and were charged every eight hours
with 2,000 pounds of the prepaied ore; the

1 4 charges, after being in the farnace for twen-

; ‘ sy-four hours, were withdrawn, weighed, as-

4 sayed, and sent to the tanks. The calcina-

tion was effectzad at a low red heat, with a

view of converting about one third of the

( copper in the charge into sulphate; the re.

b | mainder belog as oxides, with the exception

. of from five to seven and a balf pounds to

y the tun remsining as unoxidized sulpharet.

The calcined ore was next charged into

~ tacks of about 3,000 gallous capacity, two

thirds filled with bath, in weighed portions

of 8,000 pounds. The mixture was then

agitated by a stirring apparatos connected

with the tank, and steam Injected in suff.

clent quantity to ralse the temperature to

about 120" Fah. Aftercight hoars stirring,

the mixture was allowed to subside, the cop-

per soiution drawn off into setiling tanks,

and about 600 gallons of weak bath drawn

down vpon the residues remaining in each

stirring tank, to cleanse them of the copper

liguor. This weak bath was then drawn off

into tanks containing metallic iron, the cop-

per precipitated therefrom, and the liquid passed into a re.

servoir taok, to be again used in washing the residue from

the following charge. The stirring tanks were then emptied

and the residues wheeled away. The gencral average of

loss in these residues was fiom six 1o ten pounds of cop.
per to the tun of ore treated.

Tho strong copper solation, after fally subsidlog in the
scttliog taoks, was drawn into tanks coutaining iron (cast o
wrought iron scrap), the copper precipitated, and the bath,
with a small addition of sali, nsed in the troatment of anew
charge of roasted ore,

Aftor an exporimental trial of a fow months, we erected
works equal to the troatment o! the whole are product of the
mine. Wo, in tho first start, propared a given amount of bath,
sccordlog 1o the inventors' formula, with copperss and salt;
and foand in worklng the process that, by calelnlng the ores

st a low heat,avoldlag & dead roast, and brlaging from 335 to
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’w into hate, the bath was eaxily kept
Mﬂhﬁlh:::p the nddition of any coppoeras
o salt addod was equal to twenty-five percont,
‘maximum of iron consumed, to soventy-five per cent
) m .::&ll:::opper. obtained as coment, oxolusive
ing and dressing the ores, and not ineluding tho poy-
aired (o work the stirring tanks, which was merely
y was, for pmdndng 2,100 pounds of copper, from
AT ’ﬁm‘d 8§ per cont ores, £70.00, equal to 3§ cents a

Ry~
* X

~ The cost of the plant required is small. The furnnces are

simpl {noxponsive in construction, and require about
80.@3 ‘l:eh‘ewu. The tanks cost, complote, about £60

each, and the Iabor employed noed not bo skilled or high
priced. .
AMERICAN ACADEMY OF SCIENCES,

During the second day’s session, papers were read by Pro.
fessor Elias Loomis on the phenomena of great storms, in
& which he gave some results derived from the examination of
I the United States weather maps, and by Professor Theo.
dore Gill on the number of classes of vertobrates and their mu-
tual relations. Dr, Newberry repeated the papoer read by him
befare the Portland meeting on tho circles of deposition of
American  sedimontary strata, giving a comprehensive
theory of the formation of all the sedimentary rocks in this
m‘:‘;:qn.lndnﬂoa then adjourned to meet at the Stevens In-
stitute, where Professor Mayer described a

XEW METHOD OF ANALYSIS OF COMPOSITE SOUNDS.

1t i% well known that if a surface advance regularly under
a point of & body having a pendulum vibration in a plane
parallel to the surface, this point will describe on the surface
 sinnroidal or (as it is now more generally called) a har-
monic curve, Obm states that such a vibration, and only
such, oan prodiics on the ear the sensation of a simple sound
—in other words, of a sound which has one and only one
pitch. Bat the point of the sonorous body, whether it be a
point of & membrane, of the dram of the ear, of the end of a
vibrating rod, or of the alr itself, may be actuated by a
motion which, when it is caused to describe itself on the
above mentioned surface, may depart greatly in its form
from the simple harmonic carve. Yetin this case,according
to Ohm, the ear will act on this composite motion as the
annlysis of the mathematician can act on its corresponding
curve, and will decompose it into the simple harmonic vibra-
tlons which compose it. Therefore the ear will, in this case,
porceive several sounds, each having one definite pitch, and
with the proper degree of attention can take cognizance of
any one of them, to the exclusion more orless of all the
other components,

But if Obhm's proposition be true, then there must be a
reason for it in the very dynamic constitution of the ear.
This Helmholtz saw,and the discovery of the 3,000 chords of
corti in the cochlea and of Schultze’s bristles in the ampule
led him to suppose that these bodies effected the analysis of
the sound, vibrating sympathetically with its simple com-
ponents.

If we represent any composite sound by a periodic curve,
Fourier has shown and states in his theorem that such a
carve can always be reproduced by compounding harmonic
curves (often infinite in number) having the same axis as
the given curve and having the lengths of their recurrent
periods as |, §, ), 3/, ete.

To decompose into its elementary harmonic vibrations the
sonorous motions which such carve represents and indeed
reproduces when it is drawn under a slit in a piece of paper
which exposes only a point of the curve at once,it is required
thsat only ons vibrating point of the body should be experi.
mented on, and that the composite vibratory motion of this
point should be conveyed along lines to bodles vibrating sym-
pathetically to the elements of the composite vibration, aud
that these sympathetically vibrating bodies should be capa-
ble alone of giving simple or pendulous vibrations,

Itis evidently impossible to subject to experiment the
interior portions of the ears of mammalia, and we must
therefore study the progress of the change in the position of
the inner ear as we descend in the scale of life, so that, if
possible, we muy st lust find animals whose external ear is

- exposed to view. It appears that, as we descond from the
mammalia ic the seale of life, the exterior parts of the ear
disappear and the interior portions advanco toward the
surface,

After this introduction Professer Mayer gave an account,
Mlustrated with elaborate experiments, of n recent rescarch
on the analysis of composite or musical sounds, and detailed
experiments on the organs of hearing of insects, or what are
supposed to be organs of hearing.

After having firs. shown experimentally all the existing
methods of the analysis of sound by taking ons after an.
other the elementary notes out of a reed organ pipe by the
former known methods, he proceeded to analyzo the same

T sound given by the reed organ pipe by his own method
s which is as follows: A membrane Is placed near the sonor.
ous body. Attached o a point of this membrane aro several
fibers from & silkworm eocoon. Esch of these leads to s
tuniog fork. Now it is known that s tuning fork ean only

ive & simple sound, that is, a sound having only one
h. Hence if muy of the sounds which are given by
the Ml'w in the sound given by the wonorous

“I. i these mounds, and only theso,
rofessor Mayer showed this by placing on
forks smsll pleces of wax, ‘This systom

Scientific  Jmerican,

thrown ont of tune by the welght of the plece of wax, no
that it will glve one bent In elght peconds with the sound
which It had before it wan londed, it will thus dotect thia
difforence In the piteh,  According to Wober, of Germany,
tho mopt secomplishod mustonl enr enn detoot n differenco of
piteh in two notes whose ratio of vibrtion Is as 1,000 to
1,001 ; but by this method n differoncs of piteh can be de.
tected In two notes whore the ratlo of vibration is 4,000 to
4,001,

Professor Mayer then gave an account of experiments, in
which ho has partly succeodod in measuring the relative in.
tensity of pounds by the quantity of heat that sounds give
when the bodies producing them aro caused to mend their
vibrations Into india rubber.  The rabber is in the form of o
verylthin shoet, strotchied betwoon tho prongs of a fork and
inclosed on tho sides by a thermo battery.  Profossor Mayoer
in still conducting rowearchos in thin direction. Unloms wa
can mondure the Intensity of sounds thero In no science of
ncoustics. Laat yoar Professor Mayor made an initial stop
in that direetion by measuring with groat acourncy the re.
Iative intensity of sounds of tho samoe pitch. But to mens.
ure the relative intensity of sounds of differont piteh is
much more difficult matter, and has not yot boen succoss.
fully accomplished, Professor Mayer, however, hopes to
succeed in this by converting a cortain known fraction of a
sonorous vibratlon into heat,

Professor Mayer now exhibited to the Academy the reault-
ant eurve produced by combining the first slx harmonics of
musical note,  This curve was then deawn in a elronlar disk
of glass by removing from its blackened surface the con-
tinuous line of the curve, which returnod on itself. This
carve was now placed in front of a Jantern, and the image
of the line was projected on o screon, A slit in & piece of
cardboard having been placed in front of the curve, and in
the direction of a radius of the disk, and the disk belng re-
volved, caused the spot of light on tho sereon to vibrate like
the drum of the ear when it listens to n musical note,
Professor Mayer then proceeded to give an nccount, lup-
trated by experiment, of what ho supposes to bo the organ
of hearing in insects, Placing a malo mosquito under the
microscope, and sounding various notes of tuning forks in
the range of a sound given by the female mosquito, the va-
rious fibers of the antenne of the male mosquito vibrated
sympathetically to these various sounds, The longest fibers
vibrated sympathetically to the grave notes, and the short
fibers vibrated sympathetically to the higher notes. The
fact that the nocturnal insects have highly organized antennm
while the diurnal ones have not, and also the fact that the
anatomy of these parts of insects shows a highly developed
neryous organization, leads to the highly probable inference
that Professor Mayer has hers given facts which form the
first sure basis of reasoning in reference to the nature of
the auditory apparatus of insects.

These experiments were also extended in a direction
which added new facts to the physiology of thesenses. Ifa
sonorous impulse strike a fiber so that the direction of the
impulse is in the direction of the fiber, then the fiber remains
statiopary. But if the direction of the sound is at right
angles to the fiber, the fiber vibrates with its maximum in-
tensity. Thus, when a sound strikes the fibrils of an insect,
those on one antenna are vibrated more powerfully than the
fibrils on the other, and the insect naturally turns in the
direction of that antenna which is most strongly shaken.
The fibrils on the other antenna are now shaken with more
and more intensity, until, having turned his body so that
both antennm vibrate with equal intensity, he has placed the
axis of his body in the direction of the sound. Experiments
ler the mi pe show that the mosquito can thus detect
to within five degrees the position of the sonorous center.
To render assurance doubly sure, Professor Mayer, having
found two fibrils of the antenn® of & mosquito which vi-
brated powerfully to two different notes, measured these
fibrils very accurately under the microscope. He then con-
structed some fibrils out of pine wood, which, though two
or threo feet long and of the thickness of small picture cord,
had exactly the same proportion of length to thickness as
the fibrils of the antennw of the mosquito. He found that
these slender pine rods or fibrils bad to each other the same
ratio of vibration ns the fibrils of the mosquito.
President Morton next explained his researches on the

REMARKADLE VLUORESCENCE IN NEW CHEMICAL
COMPOUNDS,

The research has consisted in studying at the same time
the fluoresconce and the absorption spectra of various bodies,
includiog the uraniom salts, the organic substance anthra-
cene and pome of its derivatives, and o new body which he
was fortunate enough to discover by the spplication of this
method to products of the distillation.

As we have already reforred to Dr. Morton's brilliant dis-
covery of thallene and the similar substance petrolucene, it

is not neceseary to repeat his remarks regarding these
bodies,

Rosins,
The resins best known to commerce and used extensively
in medicine and several of the mechanical arts are nine in
number, and are known as copal, lac, amber, dammar, com-
mon resin, elemi, sandarac, mastic. and caramba wax, All
these resing can be reduced to powder, and all ean be dis-
solved by a unfon either with acids, oils, or aleoholic pre-
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ofl, VU on thewolution fs diluted with spirits of !

It formn & bonutiful transparent varnish,  Shollne, or more
proporly Ino, in o rosinous anbstances ob'ulmd'mw, Yom:
tho flous Indica, or bunynn teeo, on which 181 depositsd
wn inseot, Tt in componed of five distinet bt vary m
kindn, onch of which in united with & smull quantity of
woveral other foreign substances, particularly & red eolored
matter, Stick Ine is the compound in ity natursl atate, in.
crunting small twiga  When broken off and balled in water,
it loses itn red color, and in called seod Ine.  When ‘melted,
strained, and spread into thin plates, it in exlled ahell Ine,
United with ivory black or vermilion, it forms red or bixek
senling wax. When Ine ls dissolved in aleohol or ofhier sol.
vents, and submitted to different mothods of preparation, it
conntitutes various kinds of varnishes nod lnoquers, Lac i
ronlly dissolved by a unfon with cnustic sodn. Amber i o
yollowinh rosin, and resembles copsl. It in found on the
nonnhore and frequently on nlluvial solls with beds of lig-
nite. 1t i eapable of recelving u fine polish, and Is used for
ornamontal purposes, to ndorn pipes, walking sticks, ete.
It in alro tho baxis of & fine varnish. By friction it roadily
becomes olectric.  Amber will not dissolve in aleohol, but it
ylolds to the action of concentrated walphurle acld, which
will dissolve all resins except carambs wax, The union
with the sulphuric aeid gives dsmmar o brilliant red tint,
but to othor resing a dark brown color, Dammar is obtained
from cortain treos indigenous to the Fast Indies; RO
othern the dammara and the dammor pine. It is principally
used for making varnish. Dammoer digsolves ensily in wul-
phideof carbon, oil of turpentine, linseed oil, and benzol,
Common resin is the product of the southern pine, and is
readily soluble in nlcohol and the owsentinl olls. Elemi is n
concrote substance obtained from several species of trees
growing in the tropics, but having much the same appear.
nnce and nndoubtedly allied in origin. It is used by the
medical profession in ointments and plastors, and by mo.
chanios 08 & base for the manufacture of varnish. This
rosin disvolves with difficulty in aleoliol and linseed oil, hut
gives wny under the action of turpontine and benzol, Mas-.
tie exudos from the mastic tree, which grows In the island of
Scio in the Mediterranean Sea. It runs freely when sn in-
cislon is made in the body of the tres, but not otherwise,
It in of a yellowish white color, is semi-tmnsparent, of faint
smell, and is used as an aromatic and an astringent. It is
algo used by paintera as an ingredient in drying varnishes.
Sandarac iy the product of a tree growing in Barbary, Itis
obtained in what are known as transparent tears of & white
color, and is used prineipally for incense and the manufac-
ture of varnish and, when pulverized and mixod with other
substances Iin o pounce, as a perfume. The following resins
will become pasty before melting: amber, lug, clemi, san-
darno, and mastic; the others will become liquid at once.
Ammonin will slowly dissolve copal, mastic, and sandarac:
but on the other principal resins, it has very little effect.

Modern Miracles,

Under this heading we recently made mention of the al-
leged miraculous trickling stone in France, and expressed
surprise that scientific persons like the editor of Les Mondex
should lend themselves and their columns to the maintenance
of an imposition so gross and barefaced as this.

Professor J. O'E. Murray, of St, Francis College, near this
city, takes up the cudgel in behalf of the new miracle, and
knocks daylight into the subject, and into the ScxExTIFIC
AMERICAY, in the following heavenly style, which we pub

lish in order that both sides may be heard :

*“To TiE Eprror o THE BrooxLys EsoLe:—For a slip.
shod, threadbare editorial commend us, from time to time,
to the ScrENTIFIC AMERICAN. That any journal with such
a respectable, high sounding name should make such an ex-
hibition of shallowness, bigotry, and gross ignorance Is quite
astounding. The following quotations are from one of its
recent leaders, headed ** Modern Miracles.” As o specimen
of scant knowledge, obtuseness, and “stump” writing, it is
worthy the days of Enow Nothingism. Alluding to the
justly celebrated ghrine of Lourdes, it treats its readers to
the following unscientific twaddle:

* A gickly child laboring under n diseased constitution, and
a spring, opportunely trickling from a stone, sum up the
entire wonder. * # * A peculiarity of thisespecial mys.
tery isthat it is not susceptible of direct test, and is there.
fore n more matter of faith, ® * ® If the editor of Zex
Mondes will visit any negro camp meoting in the United
States, ho will remark innumerable ropetitions of religious
ceatasy such as that of Bernadotte. He will find both old
and young of both sexes iasunching off into descriptions of
golden cities and celestial inhabitants, which they sincerely
believe, which will throw the peasant gir! story far into the
shade.”

This is poor English, but the utter stupidity of the logic is
immeasurably below the lingo in which it is clothed. It is
wanton and ignorant insult to every intelligent Catholic.
The fact is, when the SCIENTIFIC AMERICAN attempts to
treat of such matters, it goes out of its proper sphore, and
no longer knows *what it is driving at.' 1 consider it be.
neath me to refute language which carries with it its own
refutation. It is a sample of the supreme ignorance and
gratuitons nonsense which occasionally crops out among eers
tain snarling scoffers and zoi disant men of scienco, when
they treat of some religious topie. About Catholivity or its
miracles, such personages generally know a litlo less than
nothing. A sowing machine or a balloon is & more proper
thome for the exercise of their crapiums,  Pity and indigna-
tion alternately arrest the mind in reading the shabby effu.
siony of these scientifio upstarts, J, O'K. MUlgAy,

found to be so dellcate that, If the fork Is

parations. Gum copal Is the concrete julco of a tree grow-
ing In cortain sectlons of South America and the East Indies,
The substance when pure s hard, shining, transparent, cit-
ron-colored, and inodorous, It is not woluble in water or
spirits, but may bo digsolved in Hoseed oil, whon submitted

to a heat o lttle loss than sufficiont to boll or decompose the

Profensor in 8t. Francls College.™
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Iron and Stool Kxhibits of the Wost.

Coneeding the grontness of the Northwost as an ngrioul.
tural and stock ralsing roglon, poople have been contont to
think that its progrean in compriged in the produots which
ity superlority in theno respects so generally yiolds. The
prospect of ita great oltion assuming au impnr.ml'wu AN manu.
focturing points has nlmost been lost sight of by tho mussos,
The displays made by the fron makers at the ('.hh'ugu Kxpo.
sition, unys the New York 7¥mes, show what thoso producta

are, and indicate to what extent the mining wealth of the
West I being taken advantage of by pointa brought near to
the oroe regions by rall and lake navigation.

Among the exhibitors was the North Chieago Rolling Mills
Compnny, of which Captain B, B. Ward is president. Those
mills have an annunl capacity of 25,000 tuns Bessomeor stool
rails, 80,000 tans railrond fron,and 50,000 tuns plg metal, The
somples which the company expose are veny fing and exten.
#ivo, and attract o large degree of attention, The texture of
the metal used in them is illustrated by rails twisted, eurled,
bent double, and subjected to any process which will show
tho torsion, strongth nnd ductility of the metal. One of the
moxt curious specimens is that of a polished stool rail, about
four feet in longth, twisted while cold. The test thus given
to the quality of the metal is severe, and cortain to bring to
light any of its impoerfections, The rail In question shows
not a fracture, flaw, or even the slightest blemish.

A number of broken steel ingots were also among the ox.
hibition. They weigh from 1,100 to 1,400 pounds cach, are
perfectly solid, and show & texture and density that is not
excelled by any Bessemer steel mill in this or any other
country. The company claim that they are waking as fine
an ingot ag is manufactured in the world. The quality of
the Lake Superior iron is particularly adapted to the manu-
facture of stecl, and it excels the best brands of the foreign
murket, The company are the owners of vast mining inter-
eats in the Loke Superior regions, and they carry on the pro-
coss of manufacturing through all the details, from miniog
the ore to turning out the rails. A plece which had been
recently tested was on exhibition. It stood the remarkable
tost of 78,250 pounds to the square inch, with an elongation
of gixteen per cent. A sample of chaing manufactured of
Bessemer steel, at the Wyandotte (Michigan) Rolling Mills,
copstituted an interesting feature of thedisplay, A com-
parative list of these chains with those of English make
shows the following resuit:

Stae. Quality, Strougth,
AR O e ey sate AIMOICAN. « 2 vivvva s oes e 101,750
101114 N R R A 76,500

(T AMBICAN oy ove emoes covoie s 28,870
Engliah’, covevieds visisivie o 10,000

e ehi e AMOTICAI, o vvvviaieevanss 88,000
Inglal. . .oenveinecinaaee s 26,000

o oGO A O R e e e T e e 15,825
Bnglishi) o e e, 8000

F=16noh e atrs AMOTICAN, o vas s ieasvlainaios 10,250
10T A | S s s e o 5,750

Reduction of Auriferous Pyrites.

Dr. Ira M. Phelps has devised a process which is described
s being of the highest metallurgical importance as well as
gcientificinterest, The sulphur contained in the ore furnish-
es a large portion of the fuel; it being compelled, in a great
measure, to consume itself. Oxygen and mercury, the form-
er obtained from the atmosphere without money and with-
ont price, and the latter secured against excessive loss by
properly constructed smalgamators, are the only chemicals

' peeded except that furnished by theore itself. Thesulphur,
which has hitherto been the most troublesome element, is
made to do its duty not only in accomplishing its own de-
struction, but in effecting the relesse of the golden treasure
it has so long and persistently guarded. Thata thorough de-
sulphurization of the ore is a necessary prelude to amalgam-
ation 18 a conceded fact, and it is the difficuity of accom-
plishing this desulphurization that has led to so many fail-
ures, Dr. Phelps maintains that the cause of all the failures
has been an insufficient supply of oxygen, the enormous
bulk of air necessary to supply it never having been even ap-
proximately estimated or conceived. But in addition to this,
there are four other conditions, to secure and maintain which
is of vital importance: a supply of oxygen sufficient to meet
all the demands of oxidstion. & proper and timely regulation
of the heat, the constant sgitation of the ore, and sufficient
time to perfect the chemical changes involved.

The importance of fine pulverization is fully recognized by
Dr. Phelpa, who takes especial care to point out the enor-
mous difference, In the time required, which variation of size
makes, a little variation in its superficies making s very
great difference in the time required. Dr. Phelps claims to
1o have obyiated this difficulty by introducing the ore un.
derneath the draft carrent, and causing it to pass down the
terrace floor of the inelined fiue in a substratum of stmo-

ic eddios, without being once brought in contact with

the ascending current,

The Defilomont of Alr by Volatlle Vapors,

A paper on this subjeet was read in the Health Department
of tho recent Social Sclence Congress, by Mr. W. J. Cooper.
Alr, the writer hold, to be fit for respiration, ought to be of
at;‘ordinll'! purity; but it was to be regrotted that some
well meaning workors in sanitary sciencs recommended
conrse of action which (by adding noxious vapors to the im-
pure alr, for disinfecting purposes) not only increased the
W" defilement, but provented clarification, which was
‘the main object to be attained. Air could not be charged
with any volatile vapor without detriment, whethor it was
e from the drains, carbonate of ammonia from horse
droppinge, aroma from the dust cart, or the equally vile odor
which aross from weak solutions of carbolic acid now used

in some towas with the idea that it would destroy the germs

of dineans, Tminent nuthorition had proved the fallacy of
this notlon,  Carbolle neld in a concentrnted form would ar.
ront docomponition for awhile, but Pottenkofer's experiments
hnd clearly shown that when the aeld wuas further diluted
germ dovelopment was actunlly encournged ; Dr, Dougall'n
recent exporimonts hnd exposed the futility of the uge of the
vapor of earbolle seld upon Infective matter; and it was also
lknown that, doring the Franco German war, although hos-
pitals wore saturated with carbolio neld, stil] hospital gun-
grono provailed,  With these facts before them, it was in-
tolerablo that the alr of our public places, our dwellings, and
our towns should be daily defiled by the volatile vapors aris-
ing from this objectionable substance with the vain expec.
tation of preserving the public from infection, the effect be-
ing to oncournge u rather expensive method of creating a
nulsance,

Whare earbolie neld was used, it could not bo always ascer-
tnined whether the stench operated upon wans removed or
not, but they know that when applied to urinals the sickly,
ammoniacal odor was not affected ; the twofold atmospheric
dofilement of the carbolic and ammonineal vapors being dis-
tinetly and soparately distinguishable, Thore was much
ovidence to show that the air could not bo impregnated with a
vapor sufliciontly powerful to destroy gorms or infectious
matter without damage to the tissue of the lungs. Liebig
lind stated that lung disease was produced by the use of
chlorine as n diginfectant in hospitals, In thelast published
number of the proceedings of the Chemical Bociety, it was
related that Mr. Ernest Theophron Chapman, an eminent
chemist, who recently lost his life by an explosion in a chem-
jenl manufactory In Germany, had soffered in health for
many years from the effects of the inhalation of chlorine,
which brought on hemorrhage from the lungs, a complaint
which would frequently ocour when he was under the influ-
once of any excitement. It was also known that the strong
Highland workmen, employed at the St. Rollox Works in
Glnggow, were rapidly destroyed by the chlorine vapor given
off from the bleaching powder manufactured there. Bro-
mine, lodine, and ozone were equally mischievous in their
nction, Befors they could uge enough iodine to have any
effect upon germs, it would produce the well known iodine
eatarrh, Bromine would overpower the senses with its suf-
focating stench long before it could disinfect; and if the at-
mosphere were to be overcharged with ozone, it would be
productive of equally deleterions consequences.

Recent investigations had fully exposed the futility of
gevernl methods practiced with the intention of destroying
the germs of disease by attempting the impossible task of
diginfecting air. These delusive theories had been based
upon the fallacions supposition that a chemical re-agent re-
tained its destructive power when very dilute. Experience
has shown, however, that the yery reverse happens in many
instances, Strong sulphuric ncid will set fire to wood ghay-
ings, and so destroy them. Dilute sulphuric acid will trans.
form shavings into grape sugar, which is susceptible of fer.
mentation. This was an illustration which held good
throughout organic chemistry. Professor Rolleston informs
us that unless so mach sulphurous acid be put into the air
of a moom that no one could exist in it for a minute, all
fumigation is abortive. Professor Wanklyn, in a recent
paper on disinfectants, observes that the wisdom of the
physician who places his little sancer with bleaching powder
and muriatic acid in the chamber of his patient is compara-
ble with that of the Cattle Plague Commissioners who tied
carbolic cloths to the horns of the cattle 1o disinfect the
air of the agricultural districts.

If the air of & room be foul, the obvious remedy is to open
the window 10 let in the externsal air as the best possible pu-
rifier. If the room contains germs, they will probably find
surfaces to rest upon, and it is by cleausing all surfaces that
the room is to be purified, and not by futile attempts to dis-
infect an ever changing atmospheric current. As germs of
disease must be looked upon as a dangerous enemy, they
must be treated as an invadiog army and deprived of every
possible feeding and resting place. Asthey are fostered in
filth and putridity, all filth and deeaying matter should be
carefully removed, and decomposition should be arrested in
sewers, on rotd surfaces, and in all holes aud corners where
putrefying matter of any kind is deposited. For the purpose
of arresting decomposition, chemical substances, should be
used which do not by their nature defile the air, and are not
dangerous, destructive or offensive; for it is of the utmost
importance to make disinfection popular, and it is contrary
to human nature to delight in substances which are irritat.
ing and obnoxions to the senses, and which heve a tendency
to cause n positive evil in the attempt to prevent & poasible
oane,

In the discussion which followed,Dr. Carpenter expressed
general agreement in the novel and striking ideas promul.
gated by Mr. Hooper, as did also Dr. Shrimpton, while Dr.
Hardwicke fully corroborated the statements regarding the
state of some of the hospitals during the Franco.German
war. Asan instance of the mischisvous effect of carbolic
acid ag a disinfectant, Dr. Hardwicke stated that, finding the

" BOIENTIFIC AND FEACTICAL IN.
PREFPARATION AND PREKERYATION (
Dr. Remsch, in Loa Mondes, prop
with o film of collodion and place it |
states that the contraction of the mus
way, and that the chemieal and snatomieal
muins tho snme. An exact form, PW‘
destructive sction of oxygen, and also i
germs, nnd the kesping of the substance
periment, are the advantages obtained,
THE SPECTIOGRAPH,
The name 18 glven 1o & simple little devies for copying
drawings, exhibited in the French department of the Vienns
Exposition. It conaists of & board, near the middle of which
fan piece of window glass fastened ot right sngles to it by
means of two grooved wooden uprights, When placed near
n window, with o drawling or copy on the end of the bonrd
nearer the window, its refloction in the glass csuses it to ap-
pear upon a sheot of white on the opposite side of the glass.
In this way quite un accurate trucing can be made by ono
who is no draftsman,
TIE OXYHYDROGEN LIGIT. M-

Dr. John Nicol describes, in the British Journal of Photo-
graphy,s new mode of making lime cylinders as follows:

Four parts of precipitated chalk are intimately mixed
with one part of ponderous carbonste of magnesia, and the
whole made into n stiff paste with muecilage of gum arabie.
The mass should be well beaten in & mortar, or in any other
way to ensure thorough incorporation, and made a little
stiffer than glezler's putty, It may then be rolled on a
slightly oiled marble or porcelain slab, or smooth board, till
it assumes the form of an ordinary ruler, and then cut into
suitable lengths, The holes sre easily made with e wire of
the proper thickness; and if the wire be *“ olive ended,” like
those used for picrcing tobaceo pipe stems—that is, having &
tiny bulb or button at the end to be inserted—it will pene-
trato straighter and easier. The cylinders thus finished
only further require drying, which may readily be done in
the kitchen oven; und ng they must be thoroughly dry, they
may be left there for two or three days.

THE VALUE OF SEWAGE.

Commenting on the sewage question and notably with ref-
erence to the utilization of the waste soil from Liverpool
sewers, & writer in Jron estimates that a town of 100,000 in-
hinbitants produces fertilizing materinl to the value of $250,-
000 per annum. In the above mentioned city, it Is consid-
ered that the sewage, if properly utilized, wonld be worth
fully $£750,000 a year, The entire population of Great Brit.
ain, with all her colonies, is sbout 75,000,000 souls, and each
person produces annually about two and a half dollars worth
of valuable material. Hence the aggregate amount is val-
ued at £187,500,000, a sur equal to the joint snnual yield of
the Australian and Californian gold mines. Applying this
vast total to agricultural purposes, it would produce fully
ten times its value in breadstuffs, beef, milk. butter, and sll
kinds of vegetable and animal food. The United States con-
tain about 40,000,000 people, and hence £100,000,000 worth
of useful substance is yearly wasted: a sum, it is hardly
necessary to say, which, if added to the finances of the coun-
try, would lessen the chances of future panics and aid mate-
rially in paying off the national debt.

MEAT FROM AUSTRALIA.

A cargo of Australian meat has recently been sent to Eng-
land, and its preservation during the voyage is effected by a
new process, in which no antiseptic materials of any kind
are employed. The beef and mutton is brought on board
directly from the slaughterhonse and thrown into an iron
tank, no particular care being exercised in arranging the
pieces. The reservoir is placed within another and larger
receptacle, and ice, produced by artificial means, is packed
upon the cover of the inner vessel. The water due tomelt.
ing runs over the upper surface and down the sides of the
Iatter; and it is collected at the bottom, to be returned by
tubes to the ice, to be again refrigerated. The apparatus is
built in a kind of well, made between the upper deck and
hold of the vessel, about amidships, and is protected by lay-
ers of sawdust and other non-conducting material. It is
said that meat thus treated has been kept on shore for eighty-
five days without losing any of its properties or becoming in
anywise decomposed. =

THE VIENNA EXHIBITION-—=AUSTRIAN COURT HONOR
TO AN AMERICAN CONTRIBUTOR.
Telogranms to the New York Herald,

Vixxwa, Nov. 1, 1573
The Emperor of Austria has conferred the * Imperial Order of Franels
Joseph™ upon Hon. Nathanle! Wheeler, Prestdent of the celebrated Wheeler
& Wilsou Sewing Machine Company of New York.

More Distiuguished Honors.
Barrieone, Md., Oct. 31,
The Maryland Institute hss awanded Whooler & Wilsou the gold medal
for the wew No. 6§ Sowing Machine. Other sewing machines recelved
nothing. »

milk supplied to him, when mixed with tes, had an unpleas

ant taste, he made enquiries of the milkman, and found he
had heen using carbolic acid to disinfect a drainin his dairy,
the milk had absorbed the vapor of carbolic, and 5o made the
milk unfit to drink. He had slgo known many cases of fatal
nceidents occurring from its use.

Tie addition of » small quantity or poric seid 10 mux re-
tards the separation of cream, and the milk does not be-
come sour when kept several days. Beer also, to which bo-

ric acid has been added, does not so quickly beeome hard.
—A. Hirschberg in Arck. Pharm,

Recent American and foveign Patents.

Improved Middlings Soparator,

Robest L. Downton, Colltusville, IIL—This lavontion has for it objoct to
furnish an Improved apparatus for sepamating middiings tnlo grades, so an
10 enable a lazger per cent of frst grade floar (o be made from the wheat
by mixtng with the trat grade or grades of tho widdiiogs. The uusorted
middlings pass through a spont agatust & dlak which distributes them cens
trifugally spou tnelined aprons, wheoce they pass down,ihe heavier por-
tons to an Incline and the lghter tato & aylinder, The latterure drawn
by & suction fan throagh oae pipe, and discharged through another isto a
ehamber. Here the air blast (s rogulated 10 cause & deposit of a seoond

grade, while the lighter passes on ta anciher chamber, This operation 1y
contiuged untilas wany grades are obtalned as may be destred,
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Srientific  American,

“It“» Bendine Mochino,

L Lo rear.

~ Im Companni

T M-i ::::mu."v:.‘;:fm- lu:ﬁtton'nlnlc- to A meth
gatralizing (he acid whieh remaios 1o hiles
) "':um:umuum the teather. It con

of the patent.
Tmproved Iloe.
Thiladelphls, Pa.~Thin [nvention (v an improvement

, Qiher oF opposite onr, Lo adapt them for diferent
urface thereof *~*

r on (Be other wide, tho same extunding from the
termnination of the polatod cad. The object of this coattruc.
+ to streagthen the hoe blade and sidapt i1 to work nnl,‘!l.

i eATIN, A to form & aultable rocess to recelve (he end of the handle
:l.h\u:‘-rmu which the blade (s secured to the bandlo. The
Peminlag feature of the (aventinn relates 10 the construction of the
Bandde socket wherob) 11 s adapted for frm and dorable counection with
the Boe blade asd for olher purposca.
Tmpreved Blowpipe. -
‘Jobm MeCiare, San Franchico, Cal., and Dasforth IL Alnswort n-
&N:Mhmu‘um to & peealisr coastruction of that class of
Diowplpes 4hleh are ued in connection with & lamp, whose fvme s ex-
pected both to vaporire the Hiquid 1 vessel and to be forced upon and melt
matals or solder. The Iaveation conslsts 1n A blowpipe of two connected
exsmbers, haviog front convexities with tatermediate alr space, the ejec-
on belag located npoa te upper convexity while the lower receives the
Same that s 1o geperte the vapor.

1 Thrashiog Muchine.

mumn.mmmw.-m. grain Is fed 1o an endless apron by
whieh It 18 sarriod beneaih the boaters, which arc attached, toa shaft, and
walch are bent at a litle distance thorefrom, #o (hat, as the sald shart
yooks, thesald beaters may strike squarely upon the o diess apron and
plattorm beacath. The exteom s ends of tae baatera wro baat vpward to
preveat them from catehing upon the eadless apron.

Jmprovea Iarness Traco Buckle.
Hillery . Hertzell, Holden, Mo —The object of thislnvention 1s to pro-
dace 3 trace backle, which forma a stroaganditore efective connecilon of
the straps the greatestbe strains applied to them, belug perfectly free from

. T=Thix Invention relatrs (o means
ters may be eheaply, convealently And [ of (hs wheol shafe are riglily aitaohed four or more short wings, Ly the

red ahape ; and consiste In s vibeatory segment | ater edges of whioh are hinged other wings, which are all conneotid and
arms, between which are placed slde rolls and & e | notd (o the same relstive position by & rope seeared (0 eaeh, and which

combined with u curved formor and a snpecposed bar
ﬂ‘l:)‘ll'llt gradoally approsching the 1op of 1he | (o hold the other wings agelost the wind 1o ordinary elrenmstancos, but,

1 ! from pretiomiy tasavd hides oy Immersing them | the sction of the wind.
o 3 b ;:ll-‘“m“ulfmhmlytﬂlm.

. Mmmm Bladed, that fs, potnted on one slde ¢ ¢

ITmproved Wind Wheels
Nieholas Bhaplar and Uanle) Sneplar, Mureayville, =10 the upper part

allows thom to mave freely vpon their hinges, A wolght 1s so Arrangod as

should 1o wiad theronse 1n foroe, (6 will tuen them back apan their hinges
INLo A position more or 1eas obligus nvaording to the foros of tho wind,
| As the wind deeronnes [n forea the welght draws the wings back fate their

after they bave been | former posttion. A hood, made (n the form of & batf dram, and s designed

10 cover abaut one half of the whoel and protect the returhlng wings from

NEW BOOKS AND PUBLICATIONS,
[LLUSTRATED DOOK AXD DEsciiprioN o LEFFEL'S Ix-
rrovend Dounee Tunmise Waren WueeL, vor 1875,
Springfield, Ollo: Jumens Loffel & Co.
The authors of this work give wot on'y eoplous Illusirations of thelr

bending or strikioe Wb AR B0 | onrieq wheel [ this bandsomsly printed pamohlet, but aleo & great

weul of general snformation ta water power, the best mode of utlitzing Lo
e1e., which is Imporiast to mill owners conerally.

Tae Pracricar. Macazive: an Hlustrated Cyclopedia of
Indasteial Nows, Inventions, and Improvemonts, Lon
don: 7 Printing House Squarce. Eoston: J, I, Osgood
& Lo,

This pertodien) matatalns the high reputation which, since Iis first issne,

1t hes enjoyed In tals country and in Earope. 1t s one of the handsomes ¢

of all the Journals which rvsch us, and ls edited with great Judgment
and taste.

Prorortioxs or PINs USED 1IN Brinces,
Bender, C. E,

VesTiLATION oF BuiLpixas, By W, F. Butler,

These two handy books are Nos. 4 and 8 of Mr, Van Xostrand's Belence
Setten,

ILLUSTRATED CATALOGUR OF THE BALDWIN LOCOMOTIVE
Wonxks, Philadelphia, Pa.
Mossrs. M. Baird & Co,, the proprictors of the world-renowned Naldwin
Worke, have padlished a very hand o cataloguo, talulug » succinot
nintory of locomotive construction In America, and detalied deseriptions
of tho numerous forms of engine bullt by thom, Tho latter are lllnstintoo
by well oxecated photogeapha, The typography and binding aro of the
higheat order, and 10 credit to the prioters, Moesars, J, B, Lippincott & Co,

Tug Dainy Reconp, on EvErysopy's Diany, von 1874

Prics $1.00. New York: Hastings & Co,, 202 Brondway,
This 15 2 convonient form of diary for commercial use. The space allot.
ted to cach day 1 one third of a page, whioh shows a woek s rocord 13 each

By Charles

friction by catting, or breakiog a trac: off. Tho frame of the buckia 1s
provided with »nfuellned Joop st ove end, and s loop at the other end,
toward the hames. At theloroing point fsan fnden’ation. A central Iate
eral conoeoting plece carries the upright tongue of about the hight of the
end Joops, which admit the heaviest and thickest traces in use. The
trace 1+ suitably perforated 1o Gt « ver the toogue.  Anotber loop consitts
of two parts, of which cne congects with the hame strap, acd bas a wide
expanslon tu embrace the carved loop of the frame. A latoralbar divides
the doudle Joop centrally, and bears againet the inleutausn, producing
therety & twoiold connection of frame with the Joop. Astrain exerted
ou the trace and home strap causes an upward gliding of the bar, and
thereby 3 tightening of the hold on the trace.

Improved Harvester Rake.

Jobn L. Owens, Cambeis, Wis —A tad dard supports a beveled
wheel which tarse Joosely thereon and carricsa borizontal rimtorned by
the drivisg wheel. Therake arms srepivoted om the upper side of this
rim, and arranged «0 that the lnner ends work upon a statiorsry cam as
thiy are carried along, which allows the arms to rieo at the Inner ends and
fallat the outer ends to bring the rakes down to theapropo. Sultsble de-
grees are provided o order that thiscam way allow some of tho mkoes to
pass above the grain on the apron of the machiue when the grain (s vo
light thata quantity sufticlent fora gave) does not accumulate as esch sue-
ceeding arm passes. For lutercepting some of the ~skes, there Is a tappet
wheel with ssy. (hree rows of tappets on its face, and capadle of sliding
leagthwise to bricg either set of its t2ppets Into sction according as de-
manded by the volame of graln. the eaid sets cach belng arranged for hav.
1a3g s diferent efect 1o throwing out the rakes—that s, varyiog the order
of throwing them out. 18 1e shifted by suitadle mechaniem srranged in a
place where It can be reached conveniently by the op 1o shift it at
will, sod provided with 3 holder by which it can be held in eliher of three

poaltions correspouding Lo three sets of tappets.

Improved Saw Set.

Beojatis 8. Castle, Johnstown, O.—Iz2 the groove of & benek I8 arranged
& setting plate over which 1s s setting clamp and sriting tool. The clamp
CoBAlsa of & atre g bar extending over the settiog plate nearly Its whole
Jeagth, thea bading horieontslly beyond the edge, and then down tarough
the frame to levers, which ars forced down by a screw to press the clamp
down 03 the saw, which {s laid oa the plate, Tae levers are forced up by o
sprisg. mmluwunulhe-rmb’unbbnu-mr.
404 1t ls forced tp by asother spring.

Beall Hempstesd, Little Rock, Ari.—Tho broshes consist of two fisoges,
18 balves, and bolted together sround the shaft, with brushes sttached to
the sidos s2d projecting obliquely forward, or 1o the direction In whica they
turn, sod meeting togetber ot the middle of the space between the flanges,
‘There sre, alio, bristles stiached to the shaft, between the fapges,
£24 projecting radislly from I8, The object of baving the bristles project
forward fs to Bave them {mplage with grester force agalast the aides of

- IBe paws (a2 they otherwiee would, and prevest tem from betag sprusg
Bwkward sway from It, A wide, endless carrler of canvas is arranged
Bader the saws 10 rocelve the soeds sad other droppioge, and cany them
ot throogh the gin case. There I an exdless chain carrier 1a the hopper,
'with tecth to convey 1he colton alosg from the place of recelving It to the
wmmmu the gin case. This works io coanection with sn
open wire above the clalng, an open wood bottom below them, or
elther slose, asd 3 gage 1o spread snd equalize the cotton, regulate the
QEsatity supylied fo the gin, 6pen the bolls, and remore them znd otber
Cosrse matiers, which are arrested by the teeth of the gage or r gulator,
234 canse ] to fall, (Brough the open bottoms, 1o the gin case, trom which
ey 810 camnied, by teeth, 110 the drawer, which fs rewoved from time to
tme sud emptied.

Tmproved Machine for Making Chkanins.

Louls Souther, Spriogeld, 1) ~This tnvenifon bas for 115 objert to fur.
mish 8 machine which eball be 0o comarructed 8 1o hend the Iron Into lnk
fl”'““u“ ;u. o::m:: €baln by s continuous operatton,

- 18 sslag the machine, tho parts bolag 16 position, & bar {s 1afd upon the
 Hotelied upper eods of Augers.: As the maching moves forward lhcptonnuf
/8 1% place sud the flogers move upward, bending the bar around

. up‘md Upon ench slde of the upper ends of the bent bar,
- Laines down, beudiog the end of the bar down upon the upper
e former, Tho dle rles slightly, and the o8 are forced toward
th m._muaox the bar betweon the lips, the former, and
The moveiwent of the Upn townrd cach olhor allows the lock or
e bar Lo drop, confinlag the 1ps fu posliton, The former (s then witt..
. mmun.-uluum,m lips, sod the link make s quarter

L coming 1uto such s Position (hat apother bar may ve (hrust

ik and 1810 upon the eods of the fugers, A locking baruow

FIOLIbR Ita bead 1o contact with a block, whifeh rel
W F'Dﬂlﬂm snd the Jiok (o drop upon &:.b'.‘,-',

LA

P—

jelr foriuer position, tho former (s thrust f
U8, 84 compioted, pusses dows (Lruugh s hotlow bar.
¥ “ L T

S

for use Ir onhanced by it belog Interieaved with

log, ltsgony

b;oulng paper,
Lockwoon's DIRreTorRy or Tie PAPER MANUFACTURERS

H. Lockwood, 14 Park Place.
Mr. Lockwood has evidently spent much 1fme and labor on the complla
tion of this work, which gives a fall deseription of the locallly, capaclty
and sp:cial product of each mill,

Inventions FPatented In Eogland by Americans.

[Complled from the Commismioners of Patenta' Journal.)
Frow Ootober 10 to October 29, 1879, inclusive,

ArTivroraL Fret~E. F. Lolsean, Mauch Chunk, Pa.

Boat TeEsT —J. R. Adaws, Oakland, Cal,

CorTixg Canvs~V. E, Mauger, New York clty,

Evzcrmic Staxat, 1. 8, Hal, West Meridon, Coun., et al.

FoLpixG Fannios, uro,—W. F. Jobbins, New York elty.

Meran Nure, 2ro.~8, Vanstone et al., Providencs. B. T,

ORDXANOR, BTC.—W. M. Arnold, New York c:ty.

Srove Porisn.—J. Bireh, Xew York clty,

Trizeparn.—~W. E. Sawyer, Washington, D.C. et al,

Trvexixoe Arracuxest.—F. W, Brows, Cinclanati, O.

TwisTiNG MACHINERY.—W. Cockroft ¢f al, Chester, Pa. e

AL hand, to constenet a modal, Make st good & pen and 16k akacl
tmprovement Ay posatbie and sond Ly mall, An Answar 84 (0 the pr
of a patont will ba recetved, uenally, by return of mafl 14 W
best Lo aRYe & seares made At LHE PALoDY Uce. Nach & mearare ofu
the gort of wa Apy eaton for s Brirul,

Froliminnry Examination,
In ordor 10 have such &earch, MARS 0UL & wn'ten description of the inven
ton, i yovr own words, and « phnoll, or pun atd ok, ska‘sh, Bend e
Wl tho fao of #5, by wall, addres< d (o Moxx & Co., 51 Fark Row, and tn
due tune you will recelve an acknuwledgment thereot, tollowed by » wrlt .
ten report (n regard (o the patentabllity of your improvement.
search ls made with grest eare, Among the models s4) patents a1 m‘

Palentable.

ton, 10 Ascertaln whether the “oent pr 1)
Rejocted Cases,
Hejected canes, or def: pepery, deled for parties who Bave made

tons ftor Ives, or Ihrough other agents. Terms moderate
Address Moxx & Co., stating particalarns,
To Make an Applieation for a FPateant.

The applicant for a patent should furn'sh 3 model of his iavention If sus.
ceptiblo of ane, although somettines ** may be d'spensed with; o 1f the In.
vention be » ch prod he must fo samples of *he ingredi.
enis of which b postil These should be ly pecked,
the Inventor's name marked n them, and sent by expross, prepald,
models, from & distance, can oftet be sect cheaper by mafl. The safest
Wiy to remit money tn by & draft, or pos al order, on New Tork, payable to
the order 0f Mux¥ & Co.  Porsans who live th remote parts of the country

€ usually parchase drafias from (hele merchants on \bivlr Neéw York cor
respoudenta,

Caveats,
Persona destring (o file 3 caveat can have the papers prepared fa the short
€t 1'mo, by seading « sketch and deseription of the laveation. The Govers *
meat fee for a cavest Is §30. A pamphiet of advice reganiiag

for patents and caveats Is furnlehed gratis, oa spplieation by matl. Address
Mows & Co., 57 Park Row, New York.

Molnsues,

A retrauc Is granted to the original pateates, his hetrs, or the assigness of
the eatirc interest, when, by reason of un lusufficlent or dofective specifica.
tlon, thy origlaal patent Is Invalld, provided (ho ercor has arlsen trom lnad-
vertence, accldont, or mistake, without any fraudulent ur deceptive Inten.
tion.

A patentee may, at h's option, have tn his refse s separate patent for
cach distinet part of the invent'on comprohended 1n Nis orgine) application
by paylng the required fee ln each case, snd complying with the other re.
quirements of the law, as In originn) applications, Address Mo¥y & Co.
1 Park Row, tor fuli partioulars,

5 Deslgn Patonts,

Forelgn designers and manufacturers, who send goods (o this coantry
may sccare patents here upon thelr new patterns, and thus prevent others
from fabricating or selling the samo goods 1o this marset,

A patent for a design may be granted (0 any person, whether citizen or
alien, for any new and origloal design for a manufactare, bust, statue, alto
rellovo, or bas rellef; any new and original deaign for the printing of wool-
en, Mk, cotton, or other fabrics; any new sud orlgitnl improssion, orna-
meut, pattern, print, or pleture, to be priated, palated, east, or otherwise

in the United States and Canada, Prico $5. Now York: | placed on or worked Into any artiele of manufacture,

Design patents are cqually as Important to cltlauns ss o foreigners, For
full particalars send for to Muxx & Co.. ¥ Park Row, New York.
Forolzn Patents,

The population of Great Dritala 1y S1,00,000; of Franee, 57,0000 el
glum, 5,000,000 Aust:is, 35,00000: Prassta, 10,0000 and Rassta, 70,000,000,
Patonts may be secured by American citizens 15 all of these countries,
Nuw 14 the time, v hile business Is dul) st home, to take sdvantoge cf thoso
tmmense forolge felds. Mochianieal Improvemone of all kinds are always
in demand (n Europe, There will nover be € beswt tlme than the present
tv take patents abroad. We have rellable dusiness connections v ith the
principal capltals of Europe. A large shars of all the pateats secared in
forelgn countries by Americans ane obtaloed through our Agency. Address
Muxx & Co., ¥ Park Row, New York., Chculars with full information on

forelgn patents, furnished free.

Value of Extended Patonts,
Did patentees realize the fact that their wnventions are kely to de more
productive of profit during the seven years of axtenslon than the Srat full
term for which thelr patents were graated, we (3ink more would svall them-
wlves of the extension privilege. Patents graited prior 1o 1561 may be ex-
tended for seven yeaus, for the benefit of the liventor,or of his beirsia case
of the d of the i by doe applicatia to (be Pateat Ofice, ninety

Yalue of Patents,

AND HOW TO OBTAIN THEM.

greater relora than the expense (ncarred o obtalning a paten

bave realized large sums from thelr patents.

any other rellable sgepcy.

Lo this oMeo

fog, Petiiton, Osth, and (ol Specifeaticn,

neediul to protect his tights.
HMow Can I Best Socure my Invention !

some rxperience o obtalulog patent:.
sodcorreot §

Practical Hints to Tnventors,

ROBABLY nofnvestmeat of a small sam of moaey brings 3 | same (avorable terms a 1o cltizens of the Domislon.

More thap FIrTY ToovsaxD lavento:shave avalled themselves
of the services of Muxy & Co.dorlog the TWENTY-SIX years
they bave acted as solicitors and Publishcreof the SQEATINIC ANERICAN
They stand ot the head In this claps of bus'ness; snd thelr large corps
of sisistanis, montly selected from the rank s of the Patent Cfiice: men ca
pable of renderiog the hest service to the fnventor, from the experience
practically ovisloed whi'e examicers in the Fatent Cffice: cnables Musx &
Co.to do everyclilng appertalaing to patents nETTER sod cuEares than

HOW TO - This 15 the closing logulry In
- e y . .
" g nearly every letterdescriblog | 04 arintmg (o dmwings and spesiications, may be had by remits
OB T A I N ) some Invent.on which comon .

) Ung to this ofce 1.
A pusitive an.
Swerean only ba had by presenting a complete application for & patent to
the Commissioner of Patents. Ap application consists of 8 Mode), Draw
Various « eln) rulcnend for-
mnlities mast w140 be observed. The «forts of the fuventor to do all this
busiuess himself are gonerally without success. After great perplexity and
doluy, he Is usually glad 1o seek the ald of pereons experienced in patent

This 1a an Inguiry which onefnventor natarally asksanother, who has had
His suswer gencrully ta as follows

Conntract s peatmodel, not over s foot In any dimensfon=smwaller if pos-
sible~and send by oxpress, prepold, nddicarcd 1O N TEN & Co 451 mk Low
Now York, together with a deseripiion of its oternticn srd parits, Cniee
celot toereot, they will examino the luvention caxcfully, snd sdvise you o

days before the termiaation of the patent. The extended thme fnures to

the benefit of the Inventor, the amignees uider the Arst torm having no

rights nnder the extension, excopt by special agreemant, The Government

fee for an extension iy $100, snd 1t Is necessary that good profestonal service

be obtalned to conduct the busl before ae Patent Ofice.  Full infurma.

tion 84 (0 extensions may De bad by adarsm og Muxx & Co. 57 Park Kow,
Trademariks.,

Any perwon or firm domiciled 1a the United Siates, or any Grm or COTPOra-
tion residing tn soy foreign country where sunilar privileges are cxtended
to citizens of the United States, may register thelr designs and obtaln pro-
tection. This is very important to mannfacturers in this country, and aqual.
Iy 80 to torelgners. For full particulars address Muxy & Co., 5 Park Row,
New Yorx.

Canadian Patonts.
On the first of September, 1572, the new patent law of Canada weal Inlo
force, and | are nOw g d to of the Usnited States oo the

t| 1o order to apply for a pataut 1o Cavada, the applicant must fornish s

even whon the Invention {s buts small one. Larger (aventions | model, specification and duplicate drawiogs, vabstantially the sae o4 1o
are found to pay correspondingly well. The nawmes of Blaochard, | sppliylog for an Amaricen patont.

X Morso, Bigelow, Colt, Eriesson, Howe, McCormick, Hoe, and
others, who bave amassed lmmense fortunes from thelr layen.
tious,are well known. And there are thousands of others who | The Ove and tea yoar patsats may bs extended o the torw of &ftes yoars,

The pateat may bo taken oot eliber for five years (government foe §20) or
for ten years (government fos $0) o7 for Aftora yeam (guvernment fee MO).

The formalities for extenalon are stmple and not cxpessive.

American iaventions, even 11 already pateuted in this country, cas be
patented 1o Canada provided the American patent Is not more LAz one yoar
old.

All persons who desire to take out patents (o Cauada are requested to
sommun;cate with Muxy & Co, 71 Park Row, N, ¥, who will give prompt
attention (o the business and (urihh fall instroction.

Coples of Patents,

Persons desiriug auy patent msued from 53 to November ¥, 157, can de
sappiied with official (opies Al & reasonabie cost, the price depending upos
the exteat of drawings and lengih o1 speel dcation.

Any patent issued since November 27, 1%¢7, at whizh timo the Patent Ofice

A copy of tho clalms of any patent tacued since 1538 will bo furnished
for %,

When ordering coples, please to remit [or the same a4 above, and state
=ame of patentes, title of Invention, and dale of pateat. Address Muxx
& Co., Patont Sollciters, 17 Purk Row, Now York city.

MUxx & Co. will e Luppy to see 1nventon In oerson, at their office, or to

"0 ¢ letty thoy Ay 0xpoot an Aonest op nion. ¥or
L : A ndviso them by Jetter, Lo all canon, ‘
busloess, andhiave all tho work done ovor agaln. Tho boat plan s to sollelt aucll COnNNILALIONA, OPINIONE AN WAVIC 40 charge @ made, Write plaluly
properadyios at tho boglontng, 1f the partles consultedaro honorablo men, 16 ot use poncll, nor pale tnk§ be bri ¢
the invent Wiy " g g £ do no s o s i A
q OF ay aafely coufide hin fdoas to them, they will adyise whether All businoss committed to our care, sad t1l consaitations, ane kept secrea
thelmprovement (s probably patentable, and will give him all the directisns

andd strictly confdantind

In all matters portalnlng to pateats, sach as conducting u:terhn?ou.
procuring extensiors, drawing assigorm :mts, examinations lato the valldity
of patents, otc., aptclal care and attentlon is given. For {nformation, aud
for pamphlota of instrugtion and sdvioe

Aduress YT & OO
PUDLIANERS SCLEN (IFIC AMERICAN,
87 Park Row, New Yorl.
OFYICY IN WASHINGTON~Oorner Tih seroots, opposite

0 I68 pALALRABILLY , froo of charge. Or,Uf you Leve Lot Uiwe, or (ke ears £ alant Ve,
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Buginess u:gﬁ_i‘n:z‘swml.

The CAaree 1or Luseryion wider this Aead (s 81 a Line

Protect your “l—)“dl ith P Aqul
R | nes with Patent Liguid
Slate lmllf Salnt. @lre Proofand Elaat'o and \'vry'l |!c~ln|'v.
Bend for Cireular of Prices and Certitcates. Naw York
City Oll Co., 116 Maden Lane, New Yorz, Sole Agents,

For Boit Forging Machi 1di
: ging Machiues, and Holding
Viees (o apsat by hand. J, 1H A\bb::. \ln:u;:u-u‘-. )“ llf

Manufacturers of ¥ | '

) ) 8 of Flour Machinery, send
clronlara to K. C. Campbel, Millhlom, Center Cu.. Ps,
mc\t\nnnu-lt']h—- } I.\‘upp]y of Sg White

£y, ¢lther In log 3
lars, 1o U Urs rn.hl\c";:l n‘r‘;ll:'co;‘.‘t\‘l.'»'v"\‘ :'nh pTE

Sharps Rifles, $8; Box 1258, Boston, Mass,

Wanted —I will give 82 3

) give 82000 a voar Salary
and faraish Machlues, llonv,-.n;d Wagon, (o 8 £ood man
in each State for selilng the * Domestte Steam Clothes
Washer." Sample Washer at Wholesale, price $3.00.
J. C. M ey, Plttadurgh, Pa

Pat nt on & new doul i

1blo rotary snd recipre.
caung Churalog Machine, +linple and carap. For Sale.
Addcess J, L, Dttt & Sop, Ueleigh, &, C.

Thoso haviog a good Second Hand Matcher
a8l Flaaoe o0 hand will plrase soad » description of 1t
with price tothe 510 ¢ 1berJohn Case, Frenehitown, ¥ J,

Invontors, or Parties having smsil Patect
Novelties they wish (o pat on tue warker, wi ! And It to
thelr advaatage o corcespond with Clty
Co.,Buffalo,N. V.,

Small Tuols and Gear Wheels for Modaels,
Listtree. Goodaow & Wightman 2 Corahlll, Boston, Ws,

Wanred—Set of Patterns for a Model Loeo-
motive oz ne; also, set fora Suativnary Bogine, Small
size. Gorduow & Wightmuan, 23 Coralll), Boston, Mass,

Patent on a powerful prpular Microscope
for Sale. Address James H. Logan, 12 Cedar Avenue,
Allegheny, Pa.

Steam Boiler and Pipe Covering—Economy,
Safety, and Darsoility, Saves from ten to twesty per
ceat. Caslimers Speace Company, fout East &th St N. Y.

Br.ss Gear Whee s, for models, &¢, made to
order, by D, Glibert & son, 2:2 Chester St., Polla., M.

“ A Combiced Hand and Power Plaser,” for
Machlolsts, Seod fora circular, to Jos. A . Sawyer & Son,
Worcesier, Mass.

Notice of Removal—The American Photo
Reller Prioting To. (Woodbary Process) have removed
to No. 821 North 2ih Street, Pafladelphla, to which No.
pl=ase address all orders, &c. 1. Curbutt, Mansger.

Superior toall othors—Limet & Co’s French
Flles. They are chzaper than soglish fles. 1hey are
hoavier, botter finished, and bettor tempered. Send for
arice-list. Homer Foot & Co,, Solo Ageots, I Platt
Street, Now York.

The Now Elastle Truss prosses uniformly
all aroun | tae bady, and bolds the Raptore easy, night
andday, ¢l cared. Sola cheip by the Elastic Truss Co..
031 Broadway, New York.

For Sale—S-cond hand Planer, nearly new.
Tlapes 4 ft.x2 £1.x19 taches. Enquire at U. Friskie & Co.,
New Haven, Conn.

Telugraph & Electrical Inst's—Cheap lost's
for loarnors =Models and light Macu'y. G. W, Btocaly,
8cc., Clevealand, Ohlo,

Brown's Coalyard Quarry & Contractors’ Ap-
parnius [UF HOISTING 400 COBFIT LG WALEO S DF ITOL CA ) .
W.D., Andrews & Bro. {4 Watersi.N, Y.

English Roof Paint, ail mixed in oll ready
for use, 300, 6 gallon, 116 Malden Lune, Now York.

Patent Petrolenm Linseed Oil works in all
pain's as Bolled Linsced Oll. Price ouly Socts, a gallon,
116 Malden Lane, New York.

Buy Gear's lmmroved Automatic Dovatail-
ing Machine, Boaton, Mass,

Patont Chemiesl Metallic Paint—All shades
ground in ofl,and all mixed resay for use. Tatupla
cans, barrels, and balf barrels. Price, 3c., $1,aud §1.50
per gal, Bend for card of colors, New York Olty Ol
Company, Sole Agents, 116 Malden Lane, New York,

Belting—Best Philadelphin Oak Tanned.
©. W. Arny, 901 and 308 Cherry Streot, Vhiladelphia, Pa,

Mercurial Steam Blast & Hydraulic Gauges
of all pressiires,very accarate. T.Shaw 913 Ridge av, Fall.

For nt Electric Wateh clocks, sddress
Jeroma [Redding & Co, 10 Hanover stroet, Boston Mass,

Wrecking, Pumping, Drainago, or
lﬂi‘l‘-l:‘l:%mm. w"mu:&\.gu et LR
e Mill d Ind

Lathes, Planers, Drills An ex

Machings. Geo, 8. Lingoln & Co., a dor:.‘ co;n.
11d Emery Wheels and Muchinery
...Eon; G.: Unlon SLong Co.. Boe(on. Mi 16, (o7 elreular:

Buy Ilron Working Machinery of Gear,

Boston, Mass.

All Fruit-can Tools,Ferracute,Bridgoton,N.J.

es and Fruit Uso Tools

!0: al‘l?hm.l Piymouth & Joy,Brooklyn,N.X.

" Fivedifferen of Gatling Gune sre now

M at éo t's Armory, ford, Conn, The

arger Al208 bave u raLKe Of over (wo wiles. Theso srme
Are lnatspensablo (n modern warksre.

[N turnod and gha
Wez.:mﬁ'm.ﬁeu ) :‘I.B)??Im::m‘ Diamoods nanud
factured and reset by J. Dickioson, 6 Nassau 80, N. 'S

: ngineer and Drafusman,—An
u%:nl‘-‘:%!{:ﬂ%. with good addross and eduos-
{100, wanted, a8 0uLsldn mav. 16 sollelt orders and make
tmvelf geuerally vaefol, Addres, whb ref and
expestations, New York Purt Ofice, Dox 315,

Hy W eonnes and Jucks, new and soo
»ﬁi‘-ﬁ.‘ nlll.l-?u':‘:-.uonu Blraas. New York.

Sl i S st o o

Aperior

Novelty

 for Utnowrsen. s55.

aud Heientine teure.
oli free, E. & ¥. X, 6pov, {46 Bro yme Street, N. Y.

P o M e s g
Steam Fire Engines,R.J.Gould, Nowark N.J.

Pablishod—* Waorkshop Recelpta” for
w, Mecaanics,

o bt ey i

P. W. asks: What two metals cause friel
tional electricity with very ltile rabblog?

W.J, asks: Where can the photometrica-
spparatus of Ecdmanun bo seen, or where is It described
at fulllength?

C. 8. says: In building the dome for a new
telescope, | deslre 10 make It oxosediogiy Light, so that
It may revolvemoaors ansily. Over a Yght sah frame, |
glue thinploe bosrds, and, on the boards, canvas. The
dome w1l be very rigid. 1 want some ressonably cheap
ma erlal to cement on the canvas, so that, la fase main
gets \arough any erack in the palnt, the canvas will not
come off, Tue dome Is to be of 12 feetdiameterand 10

foct high,

- e e « o —

P. W. shiould read Noad's “ Student’s Man.
aal of Electricity.” See our advertming coldmns for
books on mechaniam,~A. D, W, will 8ad a recipe tor
paste on p. 170, vol, 24.—B. J. will 8ad directions for re.
pairing rubber garments or boots on p. 153, vol. 26—
C. 8, will Aad a reelpe for glue Impervious Lo molsture
on P, 2R, vol 2.-0. A. D. cas mold Iadia rubbier by the
method descerided on p. 3%, vol.2). Wood can be fast.
ened (o rabber with gloe.—~E. L. W, and J. E. &, should
referto p, 22, vol. ¥, for a blackboard composition,—
C. A K, will ind instructions for blesching sponge un
PAT), w0l 28 —J. B. W, should read the articie on p. 258
vol. 29, for fastruction as to & snbatance that will ignlte
Io coatact with the water.—S. will find 3 recipe for Je!
black drawing Ink on p. 10, vol, 35— W. B. will ind direc-
tons for making plastie (oot tmitation) raboer on p.
283 vol.2.—J. C. should try the reclpe for cement for
meerschaom on p. 22, vol.27, on hisbroken ivory. Read
Lyall's ~ Manual of Geology,"—C. H. S. shoula consalt
vur advertising columns for books oo mechanism,

C. A.T. ssks: Which do you consider the
most efficient wheel to be used for a flat bostomed boat
with a aharp cow and a scow atern ? Her sides are per
pendicalar; 12> of boat Is 5 x 5 feet. Should I use side
wheels, paddle wheel at atera,or the Fowler wheel?
The draft of boat does not exceed 10 Inches. Which do
you consider will drive the boat the fastest? We can
not use a screw to any advantage with such Mght draft,
With suffisien: power, what speedconld we gel from the
best wheel? Answer: Tou might get s specd of from
5 to ¢ milesan oour, by using s stern wheel; andif (2 was
made with featheriog Soats, It might bs quite maall.

F.H.J.says: I am about to construct an
engine with & taoches stroke x 2 laches bore, Would
steam pipe af 3 iach iatermal dlameter snod exbeuat
pipe ¥ lnch intermal divmeter be large eaough? 2,
Weald o boffor 20 inches long x 12 laches diamecer x i
fngh thiok, of 1ron, furaish enongh steam (o run such ap
eng'ne 1% revolutions aminute? How many ponnds
steam wonld a boller of the above description stand
apd how many pounds wou'd [t take to run the esgloe
150 rovolations & minute? Anawers: L The followiag
1able, taken from W. 8, Auobincloss' valuable work on
“Link and Valve Motions," will doubtlioss bo of Interest
tomany of our readers:

3 f piaton,in Area of ateam Aroa of
ﬂzﬁ poern minute, pipe, exhaust pipe.
0 025 area of piaton, nrea of piaton,

B fgarsotoion. gagummt o
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Tho engine of our correspondent fa to have o platon
apood of 160 < 4 X 9+ 12 = 100 feet per minute, #o that
e areas given In Arst lige of the table will be more
whan suficient, These would glve a steam pipe » lttle
over Nyo sixteenthn of so logh In diameter, and an ex-
‘haust pipe nearly soven sixtegnths. % This question
cannot be answered definltoly, as our correspondent
does not state how moch power he wishes to produce,
If the engine 1s well constracted, It should give 180 rev.
olutions per mioute, rauning Jight, with a very low
pressuce of stearn, Probably It would be woll to pros
portion the boller with about 20 sguare feet of hoatlog
surfaco per horse power.

W, Y. C. nska: 1. Aro the yoarly differen.
cos [0 the variation of the magnotic aeedlo always the
same forNew York elty? 2, Aro the difteronces from
JOAY 10 yoar always tho aame for auy place? 4, If
not, s thore any place which hay an equal yearly dif.
foronce, and what (s (87 4, If the anawars to ] and 2 are
afMrmative, then are the yearly differcnces of any two
or nll places alike 7 5, Waat (s the relation between the
differenicen of pladas, it any P 6 s there any rule for
fndiag the variarion of the neodle for suy year, at any
piace? If not, what are the variations for Jauuary i,
Wil Lo 17T 5. I the yeurly difference varies, what b
the rate of vartation? & Whaat are 1he extremes of (he
variation esst aud west, what Is (he length of time be.
twoen them, end when will the sexi cxtreme be reached ¥
9 Dossibhe lug af no varistion extend around the earth ¥
1£ 80, does 1t &1) e In s plane? Is this plans the plans
of & great olrcle, and does (e lae Jolulug the extreme
porthern sud souihiern points of this great clrele wake
o Oxed angle with the axis of the earth, and, if a0, what
1o that anglo# 1 the soglo bs variable, what (s the rate
of variation, and what I8 (he sagle st present? 10,
Whero does the line of 30 varistios run on the surface
Of the sarth ol prescar, and wihial le 11s rate of progress.
slon ot the squatar? 1L What are the fusing and de
comportng peluta of solicifed nitrate of siiver and ol
trate of copper, or do they fuse before they d ?

Scientific  American,

J. P, asks: 1. Can ono or two spinning jen-
nles or mules be proftadly opersted by gin oK, 80
that any farmer who bas the means may spin his own
cotton before It leaves the gin house? Ta other words,
BAN 0N OF LWO suoh mashines be worked seonomically ?
3 Mowmany aplodles are run by one frame, and what i
the cost per aplodl s, or what 1s the cost of il the appa-
ratus necossary Lo convert the lot foto thread? An-
awurs: 1. Peobably not ss economionlly as they aro used
n n large manufactory., 2. You had better address s
dealer,

P.F. D, asks: If a model

long bears 120 times is own welght, will one 1O feet
long (having all fis digensions correspondingly io-
crensed) bear 100 tmes Lts welght, supposiag both to be
egoally woll conslructed? Yousay that models are gen-
orally strooger than strootures; 1 this because they are
botter bullt, or why? Answer: It dors not follow be-
eruse amodel bridge of 10 foct will support 30 ibe., that
» oridge of ten Lmes the length and ten titoes the aize
In Ite parts will support ten thmes that losd. Models
of bridges are geaerally siropger In proportion than
large structures because the materials are subjecied Lo
fess proportional strain. The load that & bridgs can sas-
taln becomes less und less as the span Is Increased.

A. L. R. nsks: 1. Aro not inside cylinder
passenger locomotives more expensive than outside
eyllnder engloes, or whyls 1t that »o9 many more out-
wide eyllnder engines are now butlt in this eountry than
inalde eylinders? 2. What s the chief object on to In-
side cylinder engines? Answer: Oatalde cyllader en-
xioes are botter a lapted 1o slnaositics and Irregulari.
tios of the track, which Is probably tha reason why they
are #o largely used (o this conntry.

A.F. H. says: 1 have lately constructed sn
eleciric or telegraphic ciock, and find difcuiry 1o re-
versing tho carrent. [ employ platinum cups filled with
mercury and platinum polats for immersion, The pla-
tinuwm polnts will oxidize and, lo course of time, stop
connection. Is there anything to preveat this? Haro
triction I cannot well employ. Anseer: We know of
aolblug that will prevent the oxidation of the platisum
polots by the continual succemion of electrical sparks.
You might uie & break fa the form of a sllder, as o
Bala’s electric clock. Thisslider is worked by the pen-
dalum rod, and ought to offer little fricilon.

R. K. asks: Why does a locomotive engine
cut her gaides in ruanisg backwards, and oot In rosniog
ahead, even In wet weathor, »0 that It canuot be from
dust arising from the graund? It is not from lack of oll.
We have two engines that will do it nearly every time.
Answer: We see no reason why this shoeld occur in
general. We lnfer from your remarks that aoch action
only takes place In two of your engfoes ; from which It
would secm as If the trouble might arlse frow lmperfect
Atting.

J. W.asks: 1. When, where, and by whom
waslead ore first dbscovercd? 2. Has volcanic sction
soythlog t5 do with the formation of trae Sasare ve os?
Answers: Lead is one of the metals most aaclently
¥nown, belog mentioned la the books of Moses (o the
Dible. 2. Geologists do not agree In regard (o fssures
which now constitule velos, Some stiribute them to
ssequal support Ia different paris of the ssme moun-
Mo, I convequen € of which the unsupported part
sinka; others aserioe them to drylog and cracking of

el bridge 10 feet

- . 'y

SR
first Loating I‘I;c i ll’l&
erally riae to tho surface, 8. Yee
1iized. 4, Probably Babbitt metal
anythlng, "'
T.C, B. nska: 1. How is sk
1n borax (o mike the cement for
solve the ) I7R
Water will only soften it. 2. How al
2. Can you gfve me the A1pabrase formua
ares of a pipe (0 convey ihe stesm Dec
horse pawer? & Pleasagive mea £ i
the power exerted by s given bulk of wat
given depth, on & suction water wheel of & given diag
Mg "’.mm:uh:{: :
Bight, what o e
fogal pump requlire, as compared with any other pemp }
6. How can | (emper brase sprioge? Answers: 1. 8
Isc and borax are both solids, Probably either will dis
solve the guin you speak of. 2. W-;!hm-_‘
pot eatirely, manufsciured in Culns, It has bees sos-
15224, 304 appesrs to be composed of lampblsck and as-
tmal giue. 3. See article on effiax of steam.page 113,
curreat volume, 4. We do not uoderstand what you.
mean. 5. 1t dopends on the hight to which the waler
to be ralssd. Within cevtsln limits, the centrifagpal
pamp is more economical than 3 direct scting steam
pump. 6. By bammeriog them.

S. W. asks: 1. How many square feet of
canvas will give 8 horse power ou vessels? In
aslog windmiis on lsod, does it require & mach lsrger

ber of »g feet of surface 10 aversge 3 borse
powerihas oa the witer? When the windmillls riaced
in & favorable position, how many feet of snrface arore-
quired to give s horss power? 2. At what aogle should
the 13114 of 3 windmil! be set to give the best reanita ? 3.
Why @0 not 1he mecaanics of tener nse wind pewer? 4
Where does the common house iy have [(8 nest 07 breed-
lagpiace? 5 lu Georgls there Is s amall fiy which gets
Into a person’s eyes and ears, sod s, 1o this wetsesson, s
great sonoyance. It 1 very small, has a yellowish body,
and docs not Mte, but It will go right loto the eyes
oresrs;avery litle wind will drive [t awsy. Where
docs it maltiply? Asswers: 3 The farce of the wind
ta pounds per square foot, as given below, spproximate-
1y for different velocitlen:

Veloelty in wmiles Force tn pounds
per bour. per square foot.
1 o wa
4 oy
S sls
p o) ”m
15 107
0 1
3 3m
19 ‘40
= 4007
o e xd
E 12 3
@ T 75
0 %

5] =0

2. Thisdepends on the relative velocities of the wheel
aod wind. 3 Theycould, i. de wind would accommo-
dite {tself 1o tacir wants. 4. In cracks or crivices.
There are 10 many varieties of Sles that we conld not

the atrata; while others, and perhaps mosl at the present
day,daclare thelr origia to be due to earthqoakes and
1] s fire or volcaaic action.

G.H. W, asks: Are the very small wax
tapers dipped, or run la molds? Answer: They are
cast In molds.

G. W. H, asks: What acid will cover new
cast iron with a thick coat of rust, in from 10 to 12 hours,
20 s to destroy 1ta porosity ? How strong should it te
used ? 2. I8 it pocnible to force water from & boller up
and (nto vadiating pipes, If the pipes do not contaln &
vacuum? Answers: !, Probably asolution of sal smmo-
alsc will be the best thing to use. 2. We shouidsuppose
not, under ordinary clreumstances.

C. asks: Is there any thing that will give
snusage aking naweot amell, na they aresometimmes quite
oftensive? Could anything be made to glve them the
flavor of white wax? Answer: We would recommend
packing your aking, fresh or im:ediately after plekling,
In common molasses or & mixtore of molasses and vine-
gar. Coatlng them with a thin 8lm of wax might an-
swer as regards the flavor, but weuld probably be 100
expensivo,

M. J. F, anks: How can I color wax? Twant
to prodace green, red and yellow, and also the 'storme-
dlate shades, such as are used o the manufsoture of wax
fowers. Tho colors used must stand beat sufficlent to
melt the wax, (n which Idip the molds te secure proper
shape for Jeaves, ato, Anawer: Stir lato the melied
wax the follawlong pigments, in gquantity untl] properly
colared, tharoughly lncorporsting the ingredients. For
green.Schweinfart green, the aceto-arsenite of copper,
For red, verm'llon. For yellow, chrome yeliow. Use
more or les coloring matter according to the sbade re-
quired.

C R, aaks: How can | prepare the best and
cheapeat fraproof palnt for wood? Answer: Soluble
glase sometimes oall d water glass, akes & good fre.
proof varnish, You might use oohe* or other pl

10 describe them. 5. We cannot tell.

J. A M. asks: How do electricians calenlats
the resistance oz wire, and how du they de-
termine where a rupture has taken place” Who Is 1he
best anthor oo the subject? Answer: To sscertun
where a bDreak has ocenrved Io a telegraph wire, the
charge of electricity which the wire from either atation
will contaln Is Orst messured; and If the charge per
wmile &s known, ths amount sctually observed will give
the distance of the break. A galvanometer s Gsed for
this purpose. Coasclt Noad's * Electricity.”

W.R. H. says: I wish to build a small
stosm doat, aboul 30 feet loog and € feat wide. 1. What
sbould be the size of ber engine and boller? 3, What
should be ihe diameter aod plich of screw wheel? 3.
What woald be about the cost of her machinery, com-
plete? 4. How many persons could abe carry conveni-
entiy? 5, When loaded with as mady as the can hold
what would be herspeod on atill water? 6 Are there
any rego’ar baliders of such smuall steamers ; and {f »o
whoare they 7 Answers: L. Crliiader§ x 9 Doller with
13 square feet heating surface, 2. Diamoter 2 feet
plteh 3 feet, 3. From (welve 1o 8fteen bundred dallars.
4 From ff1een to twenty. 5. Seven or eight miles an
tour. & Yea lnserta sotice in our Dusinces and Per-
sonal columus.

N, asks: Can you give me a delicate test
for the presaure of eltric aod tartaric aclda? 2. Also
the compostilon of the oaton, sod tests for the same?
Answers: 1. Cltric seld te frequently sdaltersted with
tartaric schd. To detect this, dissolve the acid taa it-
tie cold water and add to the sclation a little acetate of
potash, If tartaric ae:d be preseat, a white, crystaline
precipitate of croam of iartar w1} be progoced on sgtta-
tion. Clurto scld ts soluble 1o water snd alcodol, and ihe
preetp from tta solation, by acctate of lead
(citrate of lead), Is dissolved by uitrie scld. Tariatic
scid 1e alightly solubdle (a alcodol, asalation of put
ash awhiteg \] pitate of creamn of tar-

wglvedo iy, Tomake snluble glass : fuse together | part
silics (Ane white sand) sud 3 parts carbenste of soda,
Use botllng water a4 2 solvent,

A, B.pays: | clnim that the Monitor was
the fral turrst alilp ever bulll, A party olalms thal the
Orst one was buiit (o England, Asswer: We thiak you
are right, sithosgh 1t b clalmed that srvers! models for
this class of vessels had | revivasly busa wade.

N, Wonska: U Isthere any way In which
wator can be tatormised with coal all, sud siay mixed ?
2. Can you tell me how (o meke lemen extract? Ane
awers; 1, 18w posattile to make an cmulilon or mechan:
feal mixture of coal ofl and water. Take sny coavenl
ent uantity of conl o), anc add trom 19 1o ® per cent
of water, Ingta the spociio gravity of the olly

Asawers: L, No. 1 No. A& Kstesded otwervations
would seem t0 Indicate that there 1 5o sach plece. &
The yearly diif ronces of many places, situated o8 Hios
of cqual variation, are nearly the same. 5. If you mean
by this the goneral law, probably there ts nong, ns the
wagnetic varistion ts s@voied by olimatio lufusnees,
and wiber variable ¢l Gandi. Bmp | furmn
o bave heen liabed for ! based on
@ tinnbar of obscrvalions, But 11y 0ot gertain 1hal they
are correct, In Now York (o sunual variation seoms
10 Increass or dimla sh at the rate of one minute o tea
yoars. 5 This b by no weans acourstoly determioed.
#and 10, There Appear to be (we agours, or linos of Bo
varisiion, one ls Aw rizs and the otber ta Asls. Nel
thee line les 16 8 plane, I1 Niirate of atlver b fused
At 400r Fab,, without decompusition, Kitrate of o
por decoiupones bufore the wliing polot 1 reacied.

the greater the speoifio gravily, ihe more water. Churn
1he two Logether Ahoraaghly, by stirrers of heaters, add.
tog durtug the oporation from 2 1o & pur coit, of the
water wand, of canstle lime, ¥, Steep dried lemon penl
1o hou water; thet Slter the Hguld and eveporate to dry.
ness,

W.J, S nsks: 1. How can I tina soldering
bolt> 2 How esn | make Seidliis powden? Asswerns:
L Clean the bolt, heat 11 apply nitrie seld, snd rab (L on
thesolilor, 3, Soldlits powdars are gensrally pot wp tu
difforent colored papors, white and slue,
PAper contalion T draws of th dCable Iartrate of potass
and soda, aod 3 scraples of blearhossle of sods; sad
he white paper, X pratns of tartarie seld,

H 8 aske: 1, How are brass castin
brovzed? 4 How Is brass purifed tn the erucible ?

Can the metal be overbeated 1n the meltiug? 4 What

Dlug | sorface of east tran ¥ Azswer: Dip the plate st tato

tar, soluble by agt ia of the prectpitant, 2.
Oulons coutaln gum, suger,and as ofl contalalug salk
phur,

M. B, asks: What are the ts of
vulcaklzed rubber, and thelrproportton ? Answer; Vol
canizitton of radder Is effected by combiaing It with

alphur or the mb ) salph The process s AU
fercally conducted (n differcat manafactorics. Caout-
choue cotbines with frem (260 )3 per cent of snlphur,
and valoanizatlon can be affected by dissolving the radb-
ber tn naphtha. charged wiih & sufliclent quantity ¢f sul
phur to become a compound solvent of the rabber 10 to
12 per ceat of 1ts welght of salphar s then added to the
naphida paste and (horeughly tocorporated. The xsts-
cle b thoa molded tatoaay form required. The temper.
atures for vulesatzation by the common method rauge
from &9* (o 130* Fah.

J. C. G, asks: Can you tell good
sod scleatife work ou telegraply ? Answer: Apply to
asy good bookseller for Noad's book on elctilelty, and |
'.f“’."m“mw.

G, F, asks: Is thore an
fog burted goid acd wiver? Auswer:

F. 8. asks: How vanize,
otherwise make m‘u&u‘ﬂ"“‘. - &.l'.‘o‘\.a'&

for find.

wmarkate of alae, sbd afterwards loto & te bath,

P. 8. A asks: How ;
woaria and bard siones? nu‘&o mh‘&g
uee? hut“ﬂﬂlnmm. Answer:
They ardinarily employ ateal drille, with elther diamond

Guat or the dust of Loe 3one that s 19 be drilied.
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Srientific

American,

it In the kir anclosed In the bottlo and (n the water
m.i q“ "n‘{’ °:"; finelf, 1T the water were first bollud and then soaled up
s ": '“ '.':'“" fren from air, 0O fungus would grow. From the de.
! 'W".‘M pince - soription given of No. &, tho obfect appoars o ba a erab
per hour, 16 obtamn 10 0:” which frequonts fresh water pools, by name macrmura,
butter than the paddie "“'*:: belonging to the genoral ordor decapeda. No. 4 1s 8 bid
newe 11, The theoretieal l"; 1y of the swoet pepporbush or white alder, the oletAra
¥er current 1s found by mult ':m; ainirotin of Liunwus, Tt in s shrub, from three (o ten
DAL Bguare fook Jer mIRKLE | o0y oo wing In wetcopres, fram Matne to Virginla,
por minute, and dividing by ..I“.I“. NOAT tho cosat, In.July and Avgust, 1tk covered with
that llwll!h:.n l:.“:"m"‘ of | Banaome fragrant blossoms.
A ""mr.. ue A, B.~Potter's clay, but not perfastly froe from un-

combined sillen.

VOMMUNICATIONS RECEIVED,

The Editor of the SOIRNTIFIO AMERIOAN
scknowlodges, with much pleasure, the re
colpt of original papers and contributions
upon the following subjects :

On Butter, By J. ALV,

On Railway Religion, By J, P,

On Tracks in Sandstone. By A, M, B,
Also onguiries from the following :

E DT =l P L~=A, G R—=8,~T. D, I[,=<P, O~
D=0, F, OG. L. B.=W. M, R=A,8~W, C. D

" oloctroamaghetic
I?mo quaniity, ngn;::r
‘moat powerful electromagnetic engine
1 Wﬁ‘gmmwnnmmv 5. Has
magnetio sigine been constructed for drly-
pery conomicAlly ? 4, WHAU IS thewost
manufactured ? 5, What s the
“the genural nse of electromagnetic
Answers ; 1, Roth lotessity and quantity sro
8. Professor Page, tn 18X, courtracted
retto engine, of betwoen & and & horse
y wan exhibited st the Smithsontan Tnstl.
: worked upon the prineiple of the sttraction of
X Ix upon & ploce of sott ron saspendod vertioally tn
{t, Other mashines haye boeu made upon the principle
K Artraction anid repulston of glectio: magnets upon
: \ires Of SOLt [rom, tade Lo revolye (n frontof them. [ M. M, =W 1L H.—B. K. —J. & M.
s are made 1o drive sewlng machines. & | Garropondents whe write to ask tho address of cortaln
2 s & good constant battery. 5 The Almealties | ih vy fuoturors, or where speciied artielos aro 10 be had,
are the 1imited distance within which the magnetieat-| oo ooge naving goods for sale, or who want to find
traction 16 practioally exerted and the cost of WAIRIAIN- | gariners, shoula send with thelr communtoations ap
‘tng the battery eurrent. smountauMolent to cover the cost of publication anier
PR asks: rut | the head of ** Business and Personal ** which 18 spoclall y
V}Mw‘m &lll‘l xlho:n tor:tr:u:?glrgnh- doevoted 10 such engutries.
ton? 2. A fow months brok you told of a sure cure €0r [ Correspondents n different parta of the sountry ank :
7ats made by mixing plaxter of Paris and some other | Where can [oblain & lead-burning apparatus? Which
stibstance together. 1 want {0 fnd what the other sub- | (4 (he best college whereat to study architecturo? Who
stancets. 3. If & rat should be killed by that mothod, [ makes eavs spiral springs 2 Where can I got head
and get tn betwoen the walls, what would remove the | yiocks for Iathes? Makers of the above articles will
smell? Anawors: 1, Tn the early part of May, 1878 2. [ probably promote thelr Interests by advertisiog, (o
Whest four. A very good rat polson ls mad by pUtting | roply, In the SCIENTIPIC ANERICAN.

some photpborua tato Aour paste, adding some lard and

-

D 2 bread. 8. Probably nothing, except re-
w‘gg:m [OFFICIAL,]
. sars: Bea i dam in
u:'-E e ot Rkve Yo Tor, building a damin|  Index of Inventions
the water up until the ford is three feet deeper than it o e

was before the dam was bullt. Now A contenda that

Alour bolt, W, GOsBOrn, .. .ooiverieris
Flour Dolt, J. G KaUPmA o vovvsincrrrienns

York, horse hay, A. J. Nellln,. ....oouyy
Froft arfor, J. Willlsms, .,
Faraneo, D, Hargor, (fo .00
Furnaco, hot alr, Co0, Shapard,
Game apparatus, Weat & Leo,,

Grate, B 8myth. oviimnanniie .
Horness mounting, T. Fawecet
Harrow, O, Svenrob..,.... Vaansebe
Hat framen, forming, Ertols & Casolll

Hobby horse, J. Relnhart., . ...
Horsoshoo maching, C, 11, Perk
Horseshoo maching, C, 1. Porkiuy, ..
Houses, constrnotion of, W, Ward, ..
Hubs to shafts, scouring, K, Sanford..
Tow eream froegoe, M. F. Graves,...... Yessases
Tron, apparatos for puddiing, J. Davies,......
Iron for wheaols, ote,, cant, C. Durgoem..,
Kiln, lumbar drylng, 8. R Kirby, ..
Kunife polisher, eto, T, Bootsman.
Lamp fonntalus, mold for giass, J.

Lovel, grading, J, Thornley....,.
Lightniug rod, J.J. White..

¥ood from older, artioles of, K. W, Mahan.,...

TTeattng Arom, Lo P TIC. s ovvniiennnrsasssrnsanss 1830
Heol bianks, ote,, comproming, B, C, Lambart. ... 143914
RInge: RAte, Wo I, o0 susaisartonsedsrivenssre o

Lathe, scrow cutting, W, GIoason, ....oovvinrprrees A0S
Leather erlmping and folding, Platts & Walden.. 143,79

Loather,ote., scourlog, F. A, Lockwood.......... 143529

Otful, ote., drylng, Adameson & Simonin, (r)....... &811
Offal, eto,, troating, Adamaon & Stmonln, (0)...., 5610
¢ corens MA0MT | On au spplication for Dealgn (14 yonrs

Wreneli for bung buphitngs, (. W.

Wrenchpipe, D. D, lugram. ., ... evarsainit

APPLIOATIONS FOIl EXTENSIONS,

Applications tnva baen daly fled, And are now pendl
for tho extension of the followling Letters Paten i. o

Gasoller oxtension, L, Hall, . « 140,705 | [ngs upon tha respootive applicstions are

Gate, automatie, O1bert & Young. ,.......... crees MOS0 | the days herelnaftor ten tionad:

Genorators, stenm, 1, Renahaw, . 140,802, 109,840, 140840 | 3 4. Gray, ¢ 4

Ganerator, steam, D, Rru-mw............’........' Hass ”ﬂ:::l‘m:“; .’0”.:; JII'I "“.:"”.’ :

(1, ote, forming nocks on, J. Wing,, 149,563 | 0 014 Crormmes Wl;lﬂ.ll-l.ﬁ.lll‘l’h oA s+ A

lamsware, stommed, J, Oostorling., . oo AT ?ﬂ'll—-lilruﬂlo 'lllAll.—W“ﬂ‘ IM&?’% 1
0 BLLES .

WML ~Car SrAT T, T. Woodrull. Janunry 7.
96,008, ~SEwENe MAonisE.~A. I, Johtinon, January 7.
L1008 ~Fiximnno Moot Humte~11 Saloshinaky, Janid,

EXTHENBIONS GRANTED,
WHU~Broxzine Maonrsz~G, H. Baheock.

DESIGNS PATENTED,
B2 ~Guare Amnon.—C, K, Criump, Boston, Mass,
608 —Crook PRNDULUN~IL J, Davies, Drooklyn, N.¥.
SU0L—~BuEawr PIN, 2T0.~G. W, Loomis ¢ al,, ¥. Y. elty
6,905, ~CooxNG Brovm—~E, Mingay, Boston, Mass.

TRADE MARES REGISTERED,
1,508, —~8avcus. A, P, Agrosta ¢t al., Now York olty.
1,004 ~Razons 11, Boker & Co,, Xew York city,
1,506~ Rusnes Goops~M. A, Cstaly, Neow York efty,
1405 ~Cuasraons, ~Chillingworth & Son, London.Eng.
1,607 ~UMORELLAN . —~A. M Liavios et al,, New York eity.
1,508 —CAxxx0 Foob ~Gordon & Dilwarty, N, ¥. elty.
1509~ OATMBAL ], Motann, Beumond Mills, [reland.
1510 ~Sxar HOOKN, —New York Wire Snap Co, N. Y. ¢lty

SCHEDULE OF PATENT FEES:

Louk, seal, D, K. Millor......... . 148,07

Loom shuttle, Plefforkorn & Aun » MO | OB each CAYORL. ..1usiiarsverionsssnssssssssrsssasoessiB10
Lumber m":'w\'vw' Merritt...... .- ;‘82 Ot 00ch TradoMAYK. .10uvvvevirerarssssrnrmrsssssns e
Multatoep, W, W, Stol..... VabeisiagRann eanan e 148 On fling oach & yesrs 1
Manure frow offal, ete., Adamaon & Simonin (r). 5612 | on |u:|‘uuohz';:l:nl::llt:;:l.l.?mt o )'".g‘b
M), grindiog, J. G Baker., .ooocoiieininnes covees HS99T | On nppenl to Examinersin-Chief. ... s10
Mill, geloding, P, Evans..... - 18,816 [ On appeal to Commimsioner of PRonts..............820
Mower, lawn, W, Sellers... - 13755 | On application for Rolsen s30
Navigation, ete., keoping open, J. 1855 | On application for Extonsion of Patent e 830
Nitro-glycertn, exploding, A, Nobel, (r).. 5620 | On granting (e EXt0n00..reeesesesrsvessesseeressss - 850
Niteo-glyoerin, exploding, A. Nobel, (r).. 5620 | On AUNE & DIRCIAIIOL, 100y eensseneeensernnses 810

On na application for Design (33 yoars),
On an application for Dosign (7 years)

< s

when the stream rises two feet, the stream at the ford | Lattars Patent of the United States |Pantatooms, E.T.Taylor....c..cco
will stil] bo threa feet deeper than It wounld If the dam RANTED FOR THE WEEK ENDING Paper bag n'mchlno. J. 8. Ostrander........ 3‘”‘"‘“"“‘&
was w0t there; [ don't think It will. Which ts right? | WHREG Paper feoding inchine, J. T. & . Adiey. PR e RSy et
The banks are, of course, supposed 1o be perpendicalar. Paper maokine dandy, J, Whitehead,......
2. What will cure the effects of polson {vy? It lsvery October 21' 1873: Paperstook, A. T, Sturdovant........... oo 13900 RATES OF ADVERTISING,

Pen and poncll caxe, O, M, Strolghtofl, . ... ...oivs 1IN0 Bock Page « « « « « « « $1,00a line,

plentifel here, and sowe persoss are afteoted so that THAT

thelr eyes awell tl they are shut, aad remals so for S0 RACR RRLING e Petroloum, treating, 8, Van Syekel, ...oee ... M35 [ InsldePage « « = = « = 75 contsn line,

severs] days. 3 Is there any difference between polson {Thoso marked (r) are relssued patents.) Photograph negative varnfsh, J.W. Morgencler (r) 5,018 | Sngrarings may head adeertisements at ths same rate per
PIANO, RPANA, G, BLEOK.c .. cecreererersnncsseearsnses MITHO | Hne, by measurement, as the letter-press.

wes MSSBL L s oatuear the BoeNTIIIo AMRRICAN a4 an adrersteing
hedium cannot be orer-estimated.  fixcireulation (e ten
limes greater than tAat of any Bellar Joxrnal no pub-
Hahed. It poes nto ali the Sictes and Territories, andis
the worid.  We invite the atzention of o who wish 1o

fyyand polson 0ak? The kind that grows bere is uota
vine, but grows in dwarfish bushes six or elght inches [ Auger bits, making, J. SWan (f)..veeeeveriinniees 862 | piocure framo, Warren & Adderly
Bigh. 4, Istheresny ink which will write Jet black o | Bag, grala, W. B, Carlock........cus +oo MBHT6 | pipe, carthenware, J. Ringham...
Bright blue, and, aftera few days or woeks, disappear | Dag holder, N. A. Gelsinger.. oo 188807 | Prpo, aaphalt, A, Muller.......
entirelr? How can Tmake(t? Answers: 1..As we un- | Baletle, D, MeComb (€)..veeie 5616 | Pranter, corn, W. House., ..
derstand the question, you are right. 2. The subalirate | Bale tie,cotton, B, Kimbail.. « 18911 | Planter, corn, C. Hutehins.
6,617 | Planter anil dlstributer, i Montfort..

of Blxmuth is sald 1o effoct a cure. & Wo think not. 4. | Bale tie, cotton, J. McMurtry (r).... K
‘We do not know of any. Pand, endloss, L. lunnl.......‘.v. ........... « 858 | Plomb and leve), 8. Sanderson...... lm HERIPESTE L = PRy o T ek
i _ | Barrels, with glue, Hnlong, E. W. Leggett cor HUT0 | Pross, R, Esmond, (T). ..o vereeenssniansinssns i

M-L B.f:“":&‘lﬁ:l’ s ;3}':;?::;?:?3‘-5{:: Hed, spring, Smith & G .eeeeevarereaes ... W3.584 | Printiog pross, card and ticket, G. E. Peck....... 1684580 ::_:':‘". m"“"“""w"".' m::m“

!op‘;lmd'llhnlhﬂs’h‘ piston of one square luch Beo hive, J. H, Stockwell .oovviivnens . or HAST | Printing press register, A, Hilgenrelner........... 15904 {7 1840 worth 35 centa per Mne 1o advertise in o paper of

area. Lot the plston be aupposod 1o bo without weight | Billiard chialk holder, B. W. Collender.. . M3555 | Propeller, endless chafn, T. Teed....... IS somsand circwiation, @ & maskesp byt ol

and capable of moving in the cylinder without friction, [ Boat for traios of cas, furry, F. Cam. .. T8 | Propeller, steering, F. G. FOWIEr....ooinennnnees WSS | b0 o e fortysize

and Tet the eylinder be Impervious to snd destitute of | Boller, wash, Troesdell & Cartih....oovvrceniene... 163,796 Palley, lubricating, J. K. McLanakan, w.mm

capacity for heat. Farther, the pi 1sced | Boots, molding toes for, D, H, Packard........... Pump,J. Edson........ D AR s ua.' 1-b Electro-Platers

one foot from the bottom of 2he cylinder, aad the xir at | Boots, burnishing the heels of, €. W. Glidden.... 143589 | Pump, A. L. Hatfeld. - 148,359 .

both sides of the piston to be of the same temperatare | Boots, jack for nalling, etc., J. G. ROM.........o.. 8336 | Pump, S.Lane, Jr..ocoernern. .. 143,749 ATTERIES, CHEMICALS, AND MATE-

‘mzmummm the piston has Bosom pad, H. M. Miller........... besse .. e mwfnd“'lﬁ.n-cl‘lsil. oo S ll‘;.:;? “"&ﬁ}%&%ﬁm"?nmm
. 145,758 | Rail Joint fastealng, G. A. Starges ... .. Ss facturing Electriclan, 19 &uumu' 2 Streot, Mass,

132 Semperature ralsed 235° C., the volume will be doudled Bottle,sawple, S. H. Gllman..

ralsed foot. Agaln Brick machine, J. D. Bush.. > > +» 108215 illustrated catalo. ue sent free.
P e N Lt ARV edn E. W. Serrell, Jr.... 143758 | Raflroad signal circult closer, G. H. Saow.. .

.- 3 sS

origizal conditions de resumed plston Bridge. suspenston, E. W. &

mh’h::“ bg;é?g‘uk;::..‘ d,g;: Bronzing pad, L. G. Chaput.......... veveesssserse. 143,850 | Raflroad signal efreatt, 8. C. Headricksoq. ........ 143,98 ASON’S PAT'T FRICTIO§ CLUTCHES

C..1ts elastic force will be doubled. Let sny farther | Ballding block, F. W. Colby... .. 148,50 | Rallroad smoke conduls, ete., T, De Codezo...... 148812 are mn:hcmnd ?.’n‘:‘i'ﬁ'&:mﬁ‘ Co.,

sapply of hest be now withheld, =nd let the piston be | Buraer, vapor,J. C. Love.... .. 148,915 | Rallroad, electric signal, F. L. Pope (r)...... seeee SRR N York: #‘m“."m % w.Atuc.(fﬂ. street,

made free to rise with merely the welght of the atmo- | Buttonfastestog, L F. Eaton....... = MEM | angs, cooling, W-Hopkiss; J..i:c--> " \aws | DUNCHING Fortne

sphiere 10 keep 1t down 1 1t Is evident the elastic force of | B mode of fastening, I F. Eaton. - 10,81 +check. G.J. Towaley......... s RN AND o A“W
Buttons, mold for fancy, F. Maass, .. 13,918 | sxwing machine, scroll, M. Foley.. . 13595 DROP PRESSES. PAREI'R' i cu,

the enclosed alr will cause the pieton to rise, #0 long ss g pacieb O W R

therels xn of pr d B 13: heat wil | CaB.0l, W. G. Cowell..... o -

Se comsumed in this operanion, snd the temperature of | CaT axle box, W. B. Howe.. ++ M3,768 | Sewing mackine table, J. .o A ,; E. ILLINGWORTH, Neville St. Foun-

the sir will fal), 5o Leat delng supplied from without. Carcoupling, J. Enos.......... -+ 163,801 | Sewing machine cresser, 8. P, Babeock. < Msga o dry, Leeds, England, makes n Specin ot

To whst hight will the plston rise,and what will be the | Ca7 coupling, F. A. Fleming.. +- 143,352 | haft coupling, B. S. Catheart,...... . s | g lw&um:nmm vie,

temperatureof the enclosedalr? 3. Szppose [ compress | Car coupling, J. Gum....... o+ 148358 | ghelf, revolving, J. Danner. ......cooveiiiinne . 143,888 | belng Am;"nd n“_d'“““w .
- sguantity of alrtoa p of ten atmosph . what | Car coupling, B. Lloyd.............. <. 13,538 | spingles, machine for shaving, T, H. Carter....... bR
A wold be its tempersture? And after compression, i | C3F €0upling, T. W.& T. D. Ryan. .. 143582 | gy 06 gores, gamming cdges of, Walden ef al.. ... 135
9 he air be e20led dows £o 120° C. and be thea allowed to | C3F COBplNE. P. Swineford......... caner 183,91 | grutter matentng, J. P Bush.oooeriniiininien 143506
expand a2d perform work, what will be is temperature | Carstarter, B. F. Oakes..... 12 340.8%: | guutter fastening, B. D. W B e
after expasalon? Apswers: L It would be nccessary Carstarter, A. Whittemore...... oo B9 | ok valve, J.CRIICOIE. o oaearrnnnnes e MASSS
07 88 10 Know the original temperatare of the alr. You | C37 brake andstarter, C. L. Irving. < 143909 | Siate, office, C. Boyle. 163,50
g Car dumping platform, J. W, Harrison... vass 165758 | Spnow, melting, J. Mullaly...... . ::.:: ¥ For price and Photo, write direct.

» N

o U875 | goda water cock, J. D. O'Donnell..

~will Sod the whole question thoroughly trested in the
« 18558 | 210 ndge trimming, A. P, Hazard.,

lste Professor Bankine’s trestise 02 the * Steam Engine | Cr0008LEs, alkaline, H. D. Groustiliers. EOR SALE—The ﬁgbt to manufacture and

Sell the Patent Stave Baskets in the States of

. other Prime Movers.” 2. Youdo Cardmonunt, J. H. Caterson......coconueee
:VMuwmw BOLAAY Row mGeh | ¢ rpet fastener, B. D, Kested... - 18384 | gogrk arrester, Richands & Mechl,, 181} Ghio, Pennsylvanis, and New York. Said Baskets pro-
Carriage,child's, A F. B, Arndt - M350 | gnindle bolster, G. Richardson..... 145,39 | tected by nmmerous patents {ssued to Horsce C.Jw:
Carriage, cilld's, T. Galt......... vees 163818 | gonves. ote., crozing, H. Wildo (r).. ":':: and others, G. . BREWSTER, Appleton,
Churn,J. Masten. .cceeeereariaeraess « 13,919 | Steam trap, J. W.HodgoS. oo vvvneen 176
Churn, reciprocating, A. D. Huntley. + M3.506 | grick, composiog, L.Bu-c:n;:u;.........b.. ll::: lig's };wo INKS, 'E%!‘lﬂé
Churn, rec ting, E. T. Wheeler. coes 3500 | Sro0ls, etc., standard for, 8, Il Kewcomb, * cilage ot Ahs
for thelr extermipation, you should try sowething more cw..ur:‘;.‘n..‘t’:nm .......... +++0 13551 | Stove pipe thimble, T. D. Slauson... i o i
‘efescione. Puosphorzs paste (s recommended. Clock, electric, F. J. Ritchie ... voor 13587 | Stoves, name plate for, PLKIOLE ovvaiaes . 13018 f:':m%""”“m_;',',:f_,ﬂ';'w"";
~ B.J.J.says: There is s leak, under heavy | Clothes pounder, S. F. Hawley.. vees 143901 | Strect aweeping machine, L. J. O'Connor, 10,59 » > S S s S ot e
- pressare, st &‘m end of the water column of ‘s | Coal breaker, H. Bradford. ... vees 148785 | Sugar, ete., refinlug, S. H. Gllman........ 30,700 | Adk farti habe o schosbuts, e By s pemirnt Kt et Bty o gt
" pomp. Bupposo the loaking to be = gallons per | Cock, gage, A. A. Marray..... . 392 | superheater, D, Ronshaw...oooiee TELAIE | 5 Cnachuns Spuaiv, New York. Loty el Gantloten Canvamers wistel
muinute; in the lose of Jower ar greal 85 Lhough the same | Coffee substitute, E. Dugdale. .. 100,899 | Teaching geography, J. Schedlor. . LT .
GRaStity escaped from the upper end of the column and | Coffee substitute, E. Dugdsle. .« 13590 | Tenoniag machine, W. M. Sack. ... 143 AND SAW MILL—Saves the labor of 3
1 men, 5. C.HILLS, 31 Courtlandt 81, New York,

. 148748 | Thi coupling, J. M. POBOY. .ooivranrmniaiine -
« M2 | Timber, ete., ralaing Soating, A. Bulman. oy

Dack 1uto the maln 7 Answer: Yew, If the p Cottin 1 fng, W. §. Crane.. - -
YLINDERS, axp DANIELS PLANERS, ;

&-u-n::-m ok =t b mnnee-‘ponu.l. ke 1 5. GolMman 140,900

" C.M. N. says: The dates on worn coins I I o | By Ceouk: for Enjec thaching, . Ml s | 47 Cansiaon Mavcurms, Tosoxina end othee Wooe: -
Uh..“l'oounn‘-l dropplag into :ln‘ Colten for collodion, soluble, H. T. Anthony.... M35 | Trap. sewer nlet, G. B, MOOT€ ..o m.‘.:u NI S. HEALD & SONS, larre, Mass,

. e ] P S ::::’r; Barnes' Patest Foot & Steam

The lettars and fgures will xppear black, and | Cown’ talla, fetter for, C. F. Tollew......ocoecviens
l:uq‘ommmu,,u, Oylinders, ete,, boring, J. MacDonald.......cooues 163,917 | Treadle, L. Melns....... b o

ry d per- 481 {nst ent, L A, Salmon (r).....cooneen. 5,82 | Truek for carrying bricks, K. A.
143,560 | Turning tool, J. W, Ellls

and smouth, will show plataly. 1 think the | Pesk, school, C.J. Higgina.......... yossi9es
........ 343,55 | Valve, alarm safaty, V. Steels

L & wors cotn will show ia Ejector, water, H. Coll... .....
] Electric signal, F. L. Pope (1), 5622 | valve, safety,d. HOMUAN .« cuviesresssss .
165,944 | Vaive mwechanizn, siido, B

BIVRNOr, O. TOLS.  cciosassonansesssrssrsosvescenss

Embroldery patterns, transferring, C. Bordas, ., 143572 | venlcle wheel, D, Dimulck
Eagine, reciprocating. 8. J, Jones, , voe 383577 | Vehttcle wheel, J.H. Olover
Eogine relief valve, fire, A, Mayer. ver MBS | Veticle wheel, J. O'COuRor. ....ovueiin
Bagine, rotary,J. C, Spencer....... vve 143,836 | Veatllator for bulldings, G. R. Barker

’ have been re- | Bagine, stesm fire, W. C. Davol, Jr... v» 168,760 | wagon brake, W. . Buokner

Power Scroll Saw,

As & Foot power Machine it Is war
ranted to saw (linosr measure)
through Pine Sin.thfek.l 1. permin
ute: 1in.ahick, 41X, per minute; Wal-
nut 3 tn. thick, i (1. per minuie i 1

{u, thick, 2 fi. per minute, Every
bullder, cablnet and pattern smaker,

garver or worker In '\um shoal
have one. Only 3 yoars o thetmarke(,
fet thousands are ullﬂ_lhr’l. send
?or full description to W.F, & John
Barnes, Manuf'rs, uooilon‘. m,

A SPECIMEN COPY of the AMERICAN

BRI o k e ¢ 'K, A. G, Cooley
the following correspondenta, and | ¥oetne, steam pumptag, W. C. Hicks. .» 14321 | Wagon Jack, e N
th ' this res Bagine valve, steam, A. Carr........ vos 143,807 | Wagon spriog, D. A, Boyle . ’ - STOCK JOURNAL, Handsomely Ilustrated wit .
Wit the resulia stated Ersporating pas, 0. W. Biores.. 2 it | wagon spriag. . £, MeCarihy (1 e s | Engravings yud Stied wits Chctes Moutfap Nettzile
: g . { nach 1, Donnett . 308 | intorest tha Varmer an 3 N 11 who se:
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rales-

pawewe

S ek k.
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Advertisements.

A will be ady

wremnant, a8 LAs detterpress.

PRATT'S
ASTR AOL

C h 0.
where. CHAS PRATT&C
.gu':b%!d'ﬁﬂ 108 Felton street, X. Y.

- oquupa'ran-mum
$1.00 por hine for sarh smmertion. Awgraringd may
Aot advertisements af IA¢ same rale per Bne by mens

THE TANITE e COMPAN Y
Engy\ﬂm’s - E)e Ene{)'iln'?de's
STROUDSRRY UONRIE (o

JUST PUBLISHED!

. d Sugeestiors reganding the Right Cholce and
r'lcu':h.lnlv'ce of Solid Hmc‘:v Wheels unvrkmrn Gring-
ing Machinery.™ 1M pages. = S !
nis Pampdler fs offered to the FPublic as the mos
coL::rlr M’nnnl on (h'r subject of Bmery Grimdtog yet
published. Sent, post-pald, on receipl of 35 cents
Address THE R‘.\. ITE CO., Stroudsburg, Pa.

——— O} e

HOW ABOUT YOUR PAY ROLL!?

s nol THIA the time—now when working forces are
hllnc reduoed, and each man's efforl Is to see Aow FEW
Mavds he oan get along with—Iis not «bis the time 10
stody carefaily the claims of fodor-sarnyg tosk? How
moeh Wages will a gocd Emery Grinding Machine
draw? llow mmany men now working with Flle, and
Grindstope, and Cold Chisel, and Vise, can be dl.}vennd
wiih Uy rusning & Hotary Flle & mile a m'nute? How
many Pay Koil Swelling men will it 1ake to do, with
Vise stid File, what OXE man will ¢ with that never-
ulitug ltotary File, s Tanlte Emery Wheel? Thet Flle
whose poiots are crsstals of Adamant, and whose speed

feet to W feel. —-
‘.%ﬁvnr] is scarce, Labor Saving Tools are cheap!

TER

HE BESTEVER INVENTED

ADORESS AC A

NEW YORK STEAM ENGINE CO.

MANUFACTURERS OF

Nachinists” Tools

OF ALL DESCRIPTIONS,

98 Chambers St., NEW YORK.
Workers Wanted

For WOOD'S HOUSEHOLD MAGAZINE,
which, with its Premlums,1s one of the most attractive
in the country.

Price of Msgazine,

ONE DOLLAR

A YEAR.
Commissions liberal, offering a lucrative and agree-
able business to thone willing togive It properattention.

Yol. X1V, beglus with Janunary, 1874.
Fxamine our Clubbing & Premium Lists.

Two first-class periodicals for the price of one.
§&~ Forspecimen Magazine and further information,
Address,

WOOD'S BOUSEHOLD MAGAZINE,
Newbargh N. Y.

5. E. SEUTES, Publisher.

THE PULSOMETER.

The simpiest, most durable snd efective
lmmdpump aow ip use. Will pump gritty
or muddy water without wear or iniury 1o
1ts parts. It cannot get out of order.

Branch Depots:—11 Pemberton
Square, Boston, Mass.: 1827 Market St.,
Pnlladeiphis, Pa.; 53 Wells Street, Chi-
cago, Ill.; South Western Exposition,
New Orlesns, La.; 811 & 13 No. Second
Street, St. Louls, Mo.

C.HEXEY HALL & CU., X Cortlandt St., N.Y. City.

Ir:-l?;rs mAKD tPBIOPOI‘SAL%IL CITY

e coastruction of the : *AS
ORK S, and the supplyine of the clty with nl( will
be recetveo uotll \lomul. December 1, 1673, at S P M.
Bids must te accompanied by.plans, speeifications, and
detalled drawings, and must state the price of construc-
tion, and the lowest rate at which gas will be furnished
£0 tue city and consumers, f;rlnz theclfy the right to
purchase the works at such future time as may be here-
ul!t:; ameld upon,

ornsation fa regard to the work required ma:

obiziped at the city offices, or through lbg mail. Y b

The right to rofect asy ana all bids s hereby reserved.
Commurcications by mall may be saddressed (0 the undes-
slzned. ISAAC L. SOWERS, Mayor O] City, Pa.

BUILDERS ettt
THE
Great Need Supplied.

A Simple, Safe, Durable
nud Ec
emall .u.eu:: Eﬂ'nziﬁf" H:

BAXTER

STEAM KNGINE

from 2 16 10 horse power.
made by Colt’s Arins Co.,
| udmachives,
el
cd,isthe sun
ply, Over 800 ar
nu:-nd thed o T

run them. They are the most
tconotmical engives gver In.
Yeated. One commoi scuttle
of cosl will y eld one horee
power perdayof iChours; oth-

fuel la proportion. l’nlly
Gunranieet. Forcircuiars

with <
ENCINE BE/DY FOR UAX, nhll,pnée ARA Ieattmo

WILLIAM D. RU~SELL,

i 0
UPeg ":gy[p WEONE Tocolsnc k0 RB{K\J}:E

U
A LL QO Frec 4R FAUS

Todd & Rnﬁ‘elh_hﬂu?h ine Co.

MANUFACTURERS OF

»
Safest and hest O ever made~baras In any IAnp—{or | The celebrated Greene Variablo Cat-Off Englne; Lowe's

Patent Tubuiar and Flue Dotlers ; 'iain Slide Valve Sta.
ftonary, Holsting, and Fortable Eogines. Bollers of all
kinds, Steam Pamps, Ml Geartug, Shafting, &c, ; Sllk,
To'.mkum.lhnlnf. Rope, Flax, and Ilunp \l-rh(nrry.
Agents forthe New Haven \'unuhrlunu g Co.s Machin:
Ists* Toole; for Judson's Governors and Stop-Valves:
Sturtevant Blowers; and Digerential Poliey-Hiocks,
WAREROOMSE, 10 BARCLAY ST, NEW YORK

WORKS, FPATERSON, NEW JERSEY.

RY THE VICTOR DRILL CHUCK.—
Warranted to hold with a ¢lsap of the hand, Tri-
smpbant at Vienos, HUNBAND & CURTIsS MANU.
FACTURING CO., Address Middlotown, Conn

5~ SCHLENKER'S PATENT

BOLT CUTTER

ADDRESS,

NEw INVENTION.
,HOWARD IRON WORKS. BUFFALO.N.Y.

 WIRE ROPE.

JOHN A. ROEBLING'SSONS
MANUPACTURERS, TRENTON, ¥, J.

'OR Inclined Pllneo.sundlnqkshl Rigging
Bridges, Ferries, Stays, or Guys ob Derricks & Cranes,
Nec Ropes, Sash Cords of Coppet and lron. Lightaing
Conductern of Cor&pﬂ. Special attentlon given (o holst.
ing rope of all Kinds for Minesand Elevators, A ply fon
oircalar, giv price and other Informatior. ua for
pariphlet on nsmisslon of Power by Wire Ropes. A
Isrxe 5.0ck constantly on hand st New York Warehouse,

No. 117 Liberty street.

1HE HEALD & SISCO
Patent Centrifug.alo Pumps,

VERTICAL & HORIZONTAL.
First Premuuows at New Orieacs, Cloclunati, and New
York., “ Medal of Special Awvard,” American

Institute, 1872,
Perfect satisfaction gusmanteed. The cheapest, most
dnnble.{_sopnhr snd successfal Pump known, for Paper
Mskers, Tanners, Contractors, Brick Makers, Distillers,
eote. Pomps with englne on frame. complete, st low
figures, for Wrecking, Dredgiag, Irmigating, ete. 1llustre-
xedwxphleume.( rrfemnculog-r(lrnctulll using

the Pump. 22 01 the stron, ossible testimony.
Address um. SISCO & (.‘\5: ldwinsville, N.{.

Scientific  Jmerican,

LUBRICATORS.

REYFUS' transparent Selfact-

Ing Ol'ers, for all sorts of Machinery
and Ebhafting, are relisble 1o all oenoa:-,
saving 75496 ‘wr cent. The ME .FT(:
ING LUB (I(_‘A‘I'Q‘gt for Cylinders s
now sdopted by over 15 R, fl. (o th= U. 8.,
and by hundreds of stationary engloes.
NATHAN & DREYFUS, 108 Liberiy st N.T.

" PORTLAND CEMENT,

From \he best London Manufactarers. For sale
AMES BRAND, 35 Ol 8L, N, Y.
A Practical Treatlse oo Cement farnished for 5 cents

-HEATERS

Bave fuel, and lupﬁl& DRY steam. Easlly stiacnea o
any botler, NRY W.HULKLEY Rn{tneu.
* Liberty 8t., New York,

m te For le;l-lnlvvehl. Botler
° “. fues, Blaxt furosces,
Buper-Hested :Idrdlm O] BUlls, &e.

ress HENRY W, BULRLEY,
Liberty St New York,

LEFFEL'S IMPROVED DOUBLE TURBINE

ATER WHEEL

New BookJustOur- 160 Paces

SENT FREE

40 BuY partics Interestod in water PUWUT, nudi0ss

JAMES LEFFEL & CO.,
Srnannn.()nw.onw LinkeTy S7,N. Y. Cirr,

AMERICAN SAW GO,

No. 1 Ferry St., New York,

Movable-Toothed Circular Saws
PLRFORATED CROSS-CUT,

SOLID SAWS.

ALSO
IVENS & BROOKES PATENT
entric-Geared Power Press.

lifgg{zinigt’s m’Tool.s,
HEAVY AND ROVED,
LUCIUS W. POND, MANUFACTURER

)

STEAM BOILER AND PIPE

COVERING

Spyes ten to twent r cent. CHALMERS SPENCE
CO., foot E. th St., h;gc 1302 N. ud St., St. Louts, Mo.

HOUSTON'S PATENT
TURBINE WATER WHEEL.

Simplest, Strongest, Cheapest. Best.
- In the test at Holyoke,in
1532, the Houston gave the
highest percentuge ever
ﬁ:oml‘fx & reliable testsnd
e est average
sults cver obtained. rf;
ractical use itis everywhere
emonsirating its superior-
ity over all others. Ewmer
son’s full report furnished on
application. Bend for Circu.

ar,
MERRILL & HOUSTON
IRON WORKS,
Beloit, Wisconsin,
IRON STEAMSHIP BUILDERS,

NEAFIE & LEVY,
PENN WORKS

MARINE ENGINES, BOILERS, AND BUILD-
ERS o‘%a(joaqiigy D %-:}}.ihxs.

SELXF' OILERS,

=y FOR ALL KINDS OF MACHINERY AND
STEAM CHESTS OF ENGINES,

Owing to recent improvements (o our works,

we are enabled to sell Ofl Cups, equal In finish

>3 and otility, at 25 per ceut less than any house

= I0 the country. T. HOLLAN

8 Gold Btreet, New York.

IRON PLANERS,

ENGISE LATHES, DRILLS. &¢c. Send for Price List,
NEW HAVEN MANUFACTURING CO.,
New Haven, Conn.

INSON'S
CIAMOND TOOL

And Shaped Mamond Carbon Points, indispensable for
Turning Emexf Wheels, Grindstones, also Truelng up
hardeued Steel and Paper Calender Rollers &c. Addres
J. DICKINSO N, Patentee, 61 dassan St N.Y.

B | [mproved Foot Lathes.

%
b PR Smali Engine Lathes, Small Gear
&_‘" SHA| Cutters, Hand Plarers formetal, Ball
=i Turning Machines, Siiae Rests, Foot
= E Scroll Saws, The very best. Selllng
= 4y eve ywhere. Catalogues free.
= N. H. BALDWIX, Laconls, N, H.
Justthesrticles for Artisans or Amateuars.,

Working Models

And Experunental Machinecy, Metal, or Wood, made 10
order by J.F. WEKNER. £ Center si.. N. Y. o

ARY 'AND PORTARLE STEAM ENGINES.
Babcock & Wilcox Patent Safety Boilers,
SHAFTING, PULLEYS, NANGERS AND GEARING,

1Fon SALE OR RENT—A Splendid Foun-

' dry Building, with New and Improved Mschinery.
he buliding is well arranged for the purposes of & Foun-
dry, Malleable lion Works, and Machloe Shop.
ddress FOUNDRY COMVANY,
Tippecanoe City, Miami Co., O.

CARPENTERS

A speclinen copy of the Aumxpicay BuiLoxs malled to
{uu free by sendlog address 1o CHARLES D, LAKEY,
Pablisher, 23 Muriay Btreet, New York.

IRE ROPBE.

Ofice of tue Baxter E ‘0,
lg' i"gk l.’ .':".'.'k".iv York.

John W, Mason & Co,, &3 Broadway, New York,

1Y »
W , 38 Liberty Btreet, New York.
- G STFBBING Arent.
1,000 IN USE.

Address
ROOT STEAM EN-
GINE CO.,
24 Ay. & 28th Street,
New York.

‘HATION ALHAVS S.LOO0H

= REPAIR SHOP.
New York Central & Hudson Rver Rallroad.
LITTLE FALLS, Aug. 29, 1573,
Wmrxax & Bonueerr:

Your ROGERS TAANATE OF SODA BOILER SCALE
PREVENTIVE has ""r“fﬁ'y removed the 5 Inib
of scale, formed so hs n our boller (owing to the
sand-stone and lime water we have had to use) that we
could net remove ILby scraping or by any of the numer.
ous agents we have used before. Your Scale Preventive
removed it entirely, Continued use of the Preven.
tive does nol scer 1o 1ojore the bolleratall. **It kg n
big thing,’”’ and will do all you clalm for it. v
MAY PUBLISI THIS.

Respectfully, E. LE BART, FOREMAX.

Huondreds of testimonials as strong as the above can
be furnished, %

WHITMAN & BURRELL. Agounts,
LITTLE FALLS, N. Y.

——

[NoveMBER 22, 1873,
niTrd wei ViRialyy AeTeriese et aeereis

P. BLAISDELE, & (0,

MANUPACTURERS OF TR

Patent Drill Presses, with
Return Motion, e

In the Market, nlso other Machinist Tools,
fxxo Yor Cers,
WORCRSTER, MASS,

EVERY VARIETY
STEAM PUMPS.
SEND FOR (LLUSTRATED CATALQ G U
COPE & MAXWELL MFG.C

HAMILTON,OHID.

—_—————————— e
OGERS' TANNATE OF 80 aga

in tHon In bollers; nncullyD-Ap' "lnll

d hog! ?""ro&
W

I 1 \ORIneers,  Eend for Nonk.

Pprcrs-couish Qb o Centebaty

WITH AVERAGE WATER Axb PRESSUNE. 2 LLE

the pound. Address JOS. U, HOGERS

son, Ind. The manofacture or use of y form
ar above S:zm.uour EXCLUKIVR

"“' b el e |.03uy tuf meuts of same will be

UGARDUS' PATENT UNIVERSAL EC-
CENTRIC MILLS. for erinding Boves, Pot Sbells
Ures, O1d Crucibles, Fire Clay, Guatios, O\ Cage, Peoa:
Corn, Corn and Cob’, Tebaceo, soufl, r,Salts, Roots,
Splces, Coffee, Cocon-nut, Flax-seed, Asbestos, Mica, To-
mators, Ssw dust, Horo, &c.. and whatever cannofl be
round by other Mills. Also, tor Paints, Printers’ inks,

f-nlo Blseking, &e¢. BoG corner Whi
and Eim Streats, Now Yore E e TS

HALQM IgN SPRING MATTRESS—The
est and beal improvement. Do you w
Jealihy and comfortable bed? Here It 15, "I?M n‘r{:ﬂ‘
2aslest, cLeapest, most popular, and darable Bpring Bed
o market. 1d mﬂ lesding dealers. No atock com-
plete without It olly composed of tensclous tem-
pered steel Springs, 8o united that lbw"uun 1s equally
distributed. Easily moved or carried sbout the house.
Can be fted, turned, or rolled up like & blanket. Both
Ades alike. No [raue.no wooden tlats, uo straps. May
Oc usea on foor without bedstead. No ander bDed re-
quired. Needs only half thickness of halr mstiress. The
regular €ize double bed, (M. Sin. oy § M., contalns 1=
sleel upholstery springs and weigas only thirty
tba. More springs tor your mones o this bed than 1n suy
other. Warranied nofseless. Any sizes made to order
Send for pistorfal circular. Retsil price of double b“f
$18. Salppeﬁ:y e bed oOr th“ . o sll o
t:eg;rld.’ krrn'l -ﬁml::u to ::o“ e. Agents wante

. Champlon Zpring Mattress . Maxers, 32 Cham-
Ders Bt., cor. Chured, New Tore. 2

HOTO-ENGRAVING CX.

62 Courtlandt Street,

avernge adont HALP the wrwol radan for woud
e Clronlars Free. Dok of Specimess 1100,

The “ Sclentific American "' uses our plates.

1873 and 1874.
Catalogues Free.

Macbinists', Blacksmitds,' Model Makers®, Pattern Ma-
ko', Orrn Il:unnen', Piano Makers',and Tools and
ora

N. Y. Safety Steam Power Co,

30 CORTLANDT STREET,
NEW YORK
O

Superior STEAM EXOINES AXD BoiL-
Exs, by special machinery and dupli-
cation of parts, They are Safe, Eco-
nomical, Easlly Mansged snd not lia-
bleto derangement, Their COMNINED
EXoIXE AXD BoiLxnr is pecullarly
sdapted to all purposes requiring
small power. More than 400 engincs,
B fromn 2 to 100 horse power, in use.
Send for Hllustrated clreular,

eYe wnere
<8756 to $250 per month, EFIFaor
D male, to Introduce the GENUINE IMPROV
S MON SENSE FAMILY SEWING MACHINE. Thls
A Machine will atitch, hem, fell, tuck, quilt, cord, bind,
eabrald and embrolder (n & most superior manoer, Price
only §15, Fully lleensed and warranted for five years
We will pay $1,000 for any machine that will sew »
stronger, more beautiful, or more elastic lrun.lhhn
Wours. If makes the “Efastic Lock Stitch.,” Every
+>second stitch can be cut, and atill the cloth cannot be
Spulled apart withont tearing it. We pay Agents from
o‘n o R‘}J per month and expenses, ora commission
gp'rom which twice that amount can be made. Address
SECOMB & CO. Boston, Mass,; Pittaburgh, Pa.; Chl
csgo, 11).: or St Louls Mo,

IZ IDDER'S PAS

TILES—A Sure Relief for

Asthma, BSTOWELL & CO, Charlestown, Mass,

Tur BEST Sonip 4
WHEELS and patent Griodlog Ma
chines are manufactured by the
AMERICAN Twisr DMILL COMPANY,
Woonsocket, K. 1.

§F Eveny WHERL AXD EVERY
¥ Macuixs WARRANTED

ANSOM BYPHON CONDENSER perfocts

and maintalos vacuum on Steam Engines af cost of

one per cent Its valne, and by {ts use Vacuum Pans are
rap witn full vacuum withoul Alr Pumo, Please call at
the Compsany’s otfice, Buffalo, N, ¥, Clrculars seat to

snyaddross,

TOYE'S MILL FURNISHING WORKS
are the Iargest In the United States, They make
Surr Milistones ‘]'v'(nblr Mills, Fmut Machines, Packers,

1t
L

1asses of Mechanics,
A.CJ. WILKINSON & CU., Boston. Mass

ests of Popuolar Sclence, the Mechanic Arts, Manufac-
tures, Inventions, Agricultare, Commerce, and the n-
dustrial pursults generally, and s valuable and instruc-
tive not ooly In the Workshop and Manufsctory. but also
in the Household, the Library, and the Reading Room.
The Best Mechanical Paper wn the World

A year's numbers contaln over S0 pages and several
hundred engravings of new machines, useful and sovel
inventions, manufacturing establishments, tools, and
processcs.

To the Mechanic and Manufacturer!

No person engaged in any of the mechanical pursuits
should think of dolng without the SCIENTIFIC AMERI-
ca¥. Every number contatns from six to ten engraviogs
of now machines and inveations which cannot be found
{n any other publication.

TERMS,
Ono copy, one year s
One copy, six months li‘
Une copy, four months 1

One copy of Scicntific American {Or ORe year, and
oune copy of ecograving, * Men of Progrem™ - 10X

One copy of Sclentific American for one year,and
one copy of * Sclence Record,"” for p Lo B .

Remit by postal order, draft or expreas. 2

The postage on the Scieptific American 1a five centape
quarter, payable at the office where received. Canada
subscribers must remit, with subscription, = conts exfia
Lo pAy postage.

A[:myr:u al) lettors andmakeall Post Office ordens and
drafts payable o

MUNN & 003 YoRE

87 PARY ROW NE

M1l Picks, Water Whoels, Falleys and Gearing, specially

sdapted to flour mills, Send for estalogue.
' s J.T.‘x‘u\s a bu.‘-l. Maffalo, N. Y.

S« Scientific American " is 3r_'|ult'\l with
H(!T!AS ENEUJOHSNSON & CO.'s LLR»\'TNH\_'\ and
Loimbard sts. Phlladelphis, and 3 Gold i, Xew York,



