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

JUST PUBLISHED!
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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
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stody carefaily the claims of fodor-sarnyg tosk? How
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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
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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.
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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.
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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
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the pound. Address JOS. U, HOGERS

son, Ind. The manofacture or use of y form
ar above S:zm.uour EXCLUKIVR
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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,
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IN ADVANCE,
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THE K. M. I. STEAM ENGINE.

The principal feature of the novel form of steam engine
flustrated herewith, to which the attention of the roader is
directed, is the valve, which is equally well adapted to elther
double or single machines. The double cylinder engine 1a
constructed with crapks at right angles, has no dead point,
and consequently requires no fly whecl, the leverago vary-
ing between one and one aud a half cranks, nearly. The
valve is actuated hy bevel gearing communicating with simi-

lar mechanism on the main shafr, which may be in the
center, or on the

outside of the bed
plate asrepresent-
ed in the perspec-
tive view, Fig. 1.
To this portion
of the apparatus,
however, more
particular refer-
ence will be made
hereafter.
Fig. 2 is a sec-
tion of the steam
chest, A, valye, B,
cut-off plate, C,
and valve seat, D,
The valye stem, it
will be noticed,
carries o bovel cog
wheel above the
steam chest, and
is held in & suita
ble frame. The
direction of the
live steam I8 indi-
eated by the bent
arrow, at B, and
the course of the
exbiaust by simi *
lar means at I
Proceeding to the §
consideration of §
the various por. ©8
tions in detail, wo
represent in Fig.
8 the bottom of
the valve, B. G
iethe dome which, as already indicated, opens into the live
steam port, H, which is cut to one eighth of the circle; Iis the
exhaust aperture, cut to three eighths, whence the steam passes
into the steam chest. a8 before noted, at F, Fig. 2. Around
the dome, G, is formed a short cylindrical rim which passes
down through the cut-off plate, C, and into the] valve seat,
s0 as to hold the valve in place. The arrow drawn beside
Fig. 3 shows the direction of the rotation of the
valve. In Fig. 4 is depicted ths variable cut.off
plate, C, which is a thin disk of metal;in it are
four openings, which correspond with similar
spertures, each equal to one eighth circle, in the
valve seat, Fig. 5. Theso orifices embrace the
stops, J, Fig. 5, which are pleces of metal se-
cured to the valve seat and of the same thick-
ness as the cat off plate, The object of these
stops is to prevent the movement of the plate
from affecting the points of admission of steam
into the cylinders. The plate is controlled by
the governor by means of suitable mechanism
connecting with the cogged octant, formed at itr
circumference and fitting in a recess in the sidc
of the stenm chest. 1t Is stated that tho gover
nor adjusts the cut-« ff, by moving the plate, with
the greats st ease, the valve glioing over the lat
ter with very slight friction.

The valve scat, as shown in Fig. b, is plerced
for & double cylinder engine. The openiogs, 1
and 8. copnect with the right cylinder, and ¢
and 4 with that on the left, the steam Wways cross
ing, as indicated by the dotted lives, The valve
moves over the seat in the direction of the arrow,
Fig. 5, which, as before noted, is plerced for n
fixed cut off us half stroke, since one elghth

ovor one olghth gives one quarter rev.
:l.:::: or one half stroke; while, as the ex.
Laust port Is cut three sigliths of cireumference,
necensarily three eighths passlng over cone
eighth gives ono Lxlf revolution, or full stroke

for exhaust.
According 10 the lnventor, this valve is cap-

{ these modifications as follows; First, the valve
::ﬁ:nm the steam chost, the steam taking the ordivary
course, the live steam port conneeting with the steam chent
lld\h'. center dome conoecting with the exhaust port, which

opens downward only, the joints being visible and showing
any leak that may exist,

In the second, the course of the steam ls reversed; the
live steam port of the valve opens into the cooter dome, The
oxhaugt port, opening upward, discharges the exhanst steam
into the stenm chest nbove the valve, Tois modification 1s
alrendy deseribed and shown iu Fig 2.

In the third plan, a part of the top of the steam chest ia
attached to the valve atem, in surface slightly less than the
bottom of the valve, producing & balanced valve, the top
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THE KENTUCKY MILITARY INSTITUTE STEAM ENGINE.

of the steam chest being reduced to a narrow outer rim.
The steam, entering at the side of the chest, takesthe ordi-
nary course,

Fig. 6 shows an ingenieus device employed for connecting
the cog gearing which actuates the valve with the main
shaft, whereby the moyement of the latter may be instantly
reversed without altering the direction of rotation or the

motlon of the valve. This is not shown in the engine in
Fig. 1, but 1s asually placed on the conter of the maa shaft,
the cylinders being separated for s fow inches, Both of the
bovel wheels, K, are looge upon the shafs, and between them

——

works a similar wheel, L, upon the rod which connects with
the valve gear., Between the wheels, K, and sliding loosely
upon the sbaft, is a sleeve forming a clutch which way be
brought into action, as plainly indicated, with either. The
wleeve, although moving freely along the shaft, is rigidly
connected with it by a feather and slot, so as to partake of
ity rotary motion. It is eyident, therefore, that the wheel,
1,, thus receives its motion from but one wheel, K, whilethe
other is inop-rative, and hence, as is evident from the ar-
rangement of the gearing, may, by altering the position of
the sleeve, be
caused to rotate
always in the
same direction.

The claims of
the inventor re-
garding the mer-
its of bis device,
advantages which
we learn secured
for it much att-n-
tion and favora-
ble comment at
the recent Louis-
ville Exposition,
mey be Dbriefly
summed u 8§
follows: That, in
dispeasing with
3 the fly wheel and

o . RS =3 the eccentric, and
ST ; in the free move-
" ment of the valve,
there is a saving
of a great part of
the resistance ari-
sing from the
moving parts of
the engine itself.
That the double
engine costs no
more, and the sin-
gle engine less,
than the common
non-cut-off engine
of the same pow-
er. That inecon-
omy of steam, and consequently of fuel, it accomplishes all
that engines of the highest grade can accomplish, while it
is remarkable for simplicity and cheapness of first cost.
That it cannot get out of order except by breakage or wear
of parts, and can be managed by an unskilled hand. The
valve, it is also stated, can be attachied at small expense to
engines ncw running, giving them the fixed aud automatic
cut-off, with a saving of half the fuel for the same
amount of work, The double engine, it is be-
lieved, has peculiar adaptation to road steamers,
steam plows, ete,

Our epgraving is taken from a photograph of
this form of the machine, as exhibited at the above
mentioned exposition.

Patented September 9, 15878, For further in-
formation address the laventor, Colonel R, T. P,
Allen, Superintondent Kentucky Military lostl
taute, Farmdale P. O , Fraoklin county, Ky.

—_———-———————
The Cottoa Window in the Guildhall,
London.

Mr. W. J. Cotton, n London merchant, and an
alderman, has recently presented to the city »
staioed glass window, in commemoration of the
troblous times of the scarcity of cotton during
our late elvil war, and the generosity of the Lon.
doners In alding the Lancashire operatives. Al
derman Cotton waa & sealons worker on bohalf of
the rellof fund; aod if, by sceldent, the memorial
window perpetustes his own uame, no one will
grudge Lim the distinction,

The window illustrates the cotton plant, in the
differont stages from its growth to its toal applis
cation to clothing, by twelve medaliicn pictures,
showing sowing, growing, pleking, packing in the
field, loading at New Orleans, at sea In an Amor.
jcan clipper, dischargiog In the Loudon Docks,
carting, in tranait on the rail, the Manchester Ple-
eadilly (tbe Cottonopolls), manafacture in cotton
mill, aud wearlog, the last named belng o family
group. The color of the groundwork s lavender; the bor.
ders are ruby, with an ambvr ribbon ; the designs are Alled
in with ruby, amber, and lavender, the gothile seroll work
belng brownish white.
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THE VALUE OF PATENTS,

A recent pumber of the Official Gazette contains a full re-
port of the sddress delivered by Mr. J. M. Thacher, our
t Assistant Commissioner of Patents, before tho go-
called Patent Congress, at Vienna, last summer. In this
effort, Mr Thacher begins at the beginniog, avers that in-
vention is  theproduct of the highest facullies given by
God Almighty "' to man, and therefore ought to be secured
10 him by letters patent. He declares that man has a more
valid right to the exclusive possession of his inventions than
even to his landed estates, and perceives no obligation - on
the part of the inventor or discoverer to disclose new knowl-
edge toothers, unless permitted to control and use that
knowledge &s he would other property. Having strongly
insisted npon the correctness of these propositions,which by
the way are at variance with the teachings of the wisest
philosophers. he next proceeds to show that this inventive
property, these natural rights of the inventor, ought by law,
to be taken away f.om the originator after he has for a limi-

ted period enjoyed their possession.

In relation to official examinations at the Patent Office,
our suthor is of the opinion that the inventor, whose mental
genins and discernment are eloguently lauded throughout
the address, is incompetent to examine the novelty of his
own invention, and determine for himself whether it is
worth his while to pay in the official feesand take out a
patent. Nor is the inventor’s attorney qualified to solve
thiz momentous question. It should be left, Mr. Thacher
says, 10 a corps of scientific experts; but, a5 he thinks they
msy be lisble to err, he suggests that there ought to be an.
other set of experts to re-decide the decisions of the first ex-
perts. This, in fact, is the way the thing is done at Wash.-
ington. Oune hundred of these scientific gentlemen, aided by
four hundred clerks and helpers, sll of whom are supported
st the expense of the inventors, now officiate at the Patent
Office, but Mr. Thacher wishes to increase the number,
“ Unfortunately,” he says, ‘it is the pocket thst controls
men, more or less, in every station and in every country,”
1iis indeed a misfortune for our inventors that their pockets
are obliged to eontrol and supply so large a number of ex-
amining ofiicials. Save us, we say, from any increase. We
are glad to turn from the mazesof the metaphysical portion
of the Assistant Commissioner's address to that branch whioh
relates to the practical resuits and values of inventions, for
here we find information, usefal and interesting to every-
body. He says:

“The number of patents granted sinee 1836 is about 140,000,
The number of applications for patents has steadily in.
creased from yesrto year, until it now averages from 20,000
to 21,000 per snpun, and the number of patents granted an-
nually is from 13,020 to 15,000. To perform the work of
examining this large number of applications, the corps of
expert examiners has been increased from time to time, un.
til it now numbers about 100—to wit, 24 principal examin.
ers, and the same number of first, second, and third assist-
ant examiners, together with a special examiner of trado.
marks and also of interferences. The clerical force hns been

: ingly increased, so that officials of all grades now
employed in the Office may be stated in round numbors as
about 500.

. The bare statement of the number of patents granted since
m""w“m me out in the statement that our
system has proved to be a most remarkable stimulant to in-
v us, not only in our own country, but through-

out the world. But you will very naturally inquire, How
‘many 05%9“”“ are yalusble? Of course it is Impos-
siatistical information that ghall be entirely

mately correct. | have digoussed the matter with othors,

— | have brought fortunes to the pockots of the patentecs, They

57| ing eapital is based upon patents, either dircotly or indirect.

and have sought information from manufacturors, patentecs
and logal gentlemen who have made n specialty of the prae-
tice of patent law, and I think | do not exaggerate at all
when [ say that one balf of tho patents granted in our coun.
try may bo congidered remuncrative,  Now 1 do not wiah to
be anderstond by this that one half of those 140,000 patents

have become remun srative to & cortain extent—that Is, they
have pald expenses and something more, A small propor.
tion of them have become largely remunerative, and the
patentees, or their ropresentativos, have obiained Inrge for.
tunes from them. [ think, therefore, It may be said that the
influence of our system upon inventions and inventors them.
selves has been beneficial beyond all expoctation,

But you will also nsk: What has been the influence of our
patent system upon the manufacturing interostsa of ounr
conntry? 1 have taken occasion to make some inguiries
upon this point also, A short time bofore 1 left Washington
the Secretary of State sent out, to invontors, manufacturers,
and others interested in patents, a series of fugniries, among
which were some ns to the influence of our patent systom
upon the manufacturing interests of the conntry, With searce.
Iy nn exception, 80 many of our manufacturors ag responded
answered that the patenc system wag boneficinl, beyond all
manner of doubt, to the manufacturing interests of the
country. It is estimated, both by myself and others who
are qualified to judge of this matter, that at the present
time from six to seven eighths of our enormons manufactur-

Iy, In fact, itis almost impossible to organize A company
for mannfacturing purposes in America without first secur-
ing the control of patents for some valuable invention,

1 think, then, that we may be said to have reached this
conclusion, that our inventors, patentees, and manufacturers
have all benefited greatly by our patent system, At the
same time the public welfare has been greatly promoted by
the general introduction of many valuable inventions, which
otherwise would have remained undeveloped, and by the
cheapening of many articles by the invention of new and im-
proved modes of manufacture. At the same time w. believe
the whole world has been benefited by the liberality of our
law. We make no distinction between foreign and native
applicants, but invite inventors from the whole world to
give us the benefit of their inventive genius upon the same
liberal terms that we grant to our own citizens, putting
upon them no restriction as to time or place of manufac-
ture, or introduction of the invention into public use. * *
Let me express the hope that you will not adjourn with-
out establishing a permacent committee as the representa-
tive of this congress, =o that an organization may be created
by means of which the discussion of this subject may be
continued from time to time unt:l, finally, civilized govern-
ments shall become convinced of the righteousness and er-
pediency of the principles here advanced, and there shall be
universal recognition of the rights belonging to, and the
public benefits conferred by, the inventors of the world."”

A NEW AND IMPORTANT DISCOVERY RELATING TO
THE BEHAVIOR OF METALS UNDER STRESS.

In calling attention recently to the original investigations
in progress at the Stevens Institute of Technology, it will
be remembered that we referred in some detail to the inter-
esting and valuable experiments which Professor R. H,
Thurston is conducting with a view of determining the tor-
sional resistance of various metals. The machine used for
this purpose is an apparatus of the Professor's own inven-
tion; and although we have already alluded briefly to its
construction in another connection, it may be of interest for
the reader to review its salient points, in order to understand
with clearness the highly important discovery which has
just been effected through its aid. A triangular cast iron
frame supports two suspended arms which swing about in.
dependent axes in the game line; one arm carries a weight,
and the other has a handle at its extremity, by which it is
moved. Each of the axes has a rectangular recess, in
which each end of the test piece,previously squared, is fitted.
The frame carries also a guide curve of metal,so constructed
that its ordinates are proportional to the twisting moments
exerted by the weighted arm while swinging through an are
to which the corresponding abscisses are also proportional.
A pencil holder bears against the guide curve; and being
carried by the weighted arm, is thrown forward as the Iatter
swings out under the action of the foree producing torsion,
which force is transmitted through the test piece. The
handle arm carries o table upon which a plece of paper is
elamped, so that the pencil traces thereon u curve, the ordi-
nates of which are proportional to the torsionsl movements,
while its abscisses represent the relative motion of the two
arws and, consequently, the amount of torsion to which the
test piece hins beon subject.  This line, thereforo, gives a
vory logible and nzeurate record of tho results of each ex-
puriment,
During the recent vigit of tho membery of the Academy of
Belence to the Stevens Institute, Professor Thurston took
occaglon to explain hig resenrchos and to illustrate the power
of hig device in exhibiting the nction of the molecular forces

pdnt,,b‘x_:t my official experience has glvon

me such da e thltl am enabled to form an opinion approxi-
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1ol therewith, and some twent: higher m Beva 1%
axis of abscisson. it a7 ‘““.
Repeated exporiment has confirmed romarkable able dis.
covery, and Professor Thurston mm.‘:. that ke &.3
rtantiated the fact that metal, sirained %0 far an 1 take s par.
manent set and then left under the fmymdudng A By
tually gains in power of resistance up to & Nmit of time,
In these experimonts was about seventy two hours,and to I“
limit of increase which has o maximum, in tho hest irons, of
about twenty per cent.  Weo need hardly point out the im.
poriance of this conclusion, which, thongh it hos been gys.
pected for some time by many engineers and men of soienes
in ubw for the first time definitely proved. The result h.
of course nogative, and necessarily complotoly upsets the
common notion that metal continuously straloed boyond its
limit of elnsticity loses its strength. '
We understand that further experiments will bo
made,so thet we hope to be enabled before long to Iay befors
our readers more detailed information, together with eopies
of curves and other interesting results obtained. Wi nots
with plensuro that numbers of specimons of east, wrought,
and malleable iron, steel und many other varioties of matal
are buing sont to Professor Thurston by prom!mlmlnn!lb:
turers in all parts of the country ; so that the coming inves.
tigations bid fair, not only to ndd greatly to the well
earned reputation of their author, but Iargely to the knowl-
odgo of the selentific professions.

PATENTB FOR SIMPLE THINGS.

In o recont application for a patent for an improvement in

attaching metallic heols to boots, the invention consluted in

extending the outsole the whole length of the boot and in

fastening the hesl upon such ontsole, The application was

rejocted for the renson that it was not new to carry back the

outsole ns described, nor wns the heel new; therefore the

attackment of a heel to such pole was not an invention,

though the ordinary method wus to attach the heel to the
insole, the outsole being only extended up to the heel. The

applieant appealed to the Assistant Commissioner of Patents,

who reversed the decision of the Board of Examiners, and

held that, however small or insignificant an invention ap-

peared, it ought to be patented if useful, In this case, the
nttachment of the heel to the outsole made a firmer fastening
for the heel, was better than the common plan, and there-
fore patentable, This is good doctrine; and if the Patent
Office would only stick to it and carry it ont into practice
with uniformity, the interests of inventors would be greatly
promoted. But, unfortunately, the decisions of the Patent
Offico are irregular, It too often denies on one day what it
‘grants the next day, We cannot always rely upon the Office
to issae patents for simple improvements, like ronsted per-
simwon seeds, a knot upon the thread of an envelope, or, as
in this cass, nailing a heel upon the bottom of a boot. Yet
it is for the issuing of patents upon just such simple im-
provements that 100 principal examiners and their 400 help-
ers are thought by some people to be necessary, and for
whose support inventors are taxed.

BOSTON REBUILT.

Just one year has elapsed since the occurrence of the dis-
astrous conflagration which Iaid one of the fairest portions
of the city of Boston in ashes. Bixty-five acres constitnted
the extent of the burned district; 776 buildings were con-
sumed, and an aggregate total of §75,000,000 lost. The de-
stroyed edifices were insared to the amount of $56,000,000;
and of this sum £34,000,000 has, it is stated, been paid, al-
though twenty-six Massachusetts insurance companies have
failed in consequence thereof,

Shortly after the calamity,a building act was passed, which
was designed to provide in a measure against similar casu.
alties arising from like causes, This law forbids mansard or
othier roofs being more than one story high or more than
twenty feet above the upper tloor of a building, unless fire.
proof thronghout. Bay windows are not to be constructed
at a hight exceeding three feet above the second story. Ex.
teriors of structures above forty.five feet high must bo cov-
ered with incombustible material; if over gixty feet, they
must be fireproof. The limit of hight of buildings is fixed
at seventy feet, and party walls bounding lofty roofs must
be carried at least two and a half feet above the same, and
be corbelled and coped with stone or iron.  With these regu-
Intions in force, and with the teaching of experience before
them, the citizens have proceeded with the rebuilding of
their ruined edifices; nnd &s a result, structures have Leen
completed and are still rising which, it is believed, will not
sucenmb even before a repetition of the great fire.

The burnt section included 81 streets, 8 places, 5 squares,
and 1 court; inreconstructing which 17 streets have been
widened, 4 estended, and a large square laid ont, at a
total cost to the city of over $5,000,000, The general plan
of tho streets is little altered ; 865 buildings haye been erected
or nre in progress, of which 115 are finished and occupied,
10 unoccupied, and 240 uncompleted, Among these, thero
are but 72 mensard roofs against 264 flat roofs, the former
being either wholly of brick or iron, or alse covered entlroly
with fireproof materinl, The majority of the edifices aro of
four stories, there being but two, one of gix and the other of
goven stories, exceeding this hight, The external and party
walls ure nll 20 inches tiick to un elovation of two stories
above the street,und 10 inches thences to the roof. Tho ** fire
walls” which surmount the party partitions are of the hight
above noted and 12 inches through, Galyanized lron is
largely used for cornices, and, with ecast fron, for exterior
finish. The total cost of the comploted buildings i $3,762,-
500 and they cover 1,102,018 superficlal foot of ground.,

undor stresy,  After the session had adjourned, o test plece
was left in the machine undor heavy strain, in order to de-
terming if possible the existence of viscosity, which had been
suspocted in the moetal, Onexamining the piece twenty-four
Lours luter, the Investigator discoverod, to his surprise, that
not only conld no evidence of ylelding be detected, but that,
on his sttempting to produce further distortion, an even
groater roslntance was offered than whon the first stross was
applisd, The curve traced by the pencll, instead of being

colneident with the lino previously described, beeame paral,

As regards architecture, we learn that many of thondlfces
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will be of exeeptionnl benuty and magnitude. The majorl
ty are of the modern gothic order, and much ingenuity of
design is manifested In constructing the flat-roofed huihiil\}{ﬂ
go 08 to avold tho unfinished appenrance incident to the
sbrupt terminntion of the fagnde, Threo groat structures
are to be erected by the Now York Mutual Life, the Now
England Mutual Lifo, and the Hquitable lnuunuu"n- COMmpiL-
nies, which are to be of mugnificent design, and 'whh thu
new Post Office and Rialto bullding, are to be v:nnplnlulv
firoproof throughout. Thore are also & number of \\'nrl:'
hounges nnd other mercantile edifices, which i.n many in
gtances aro more spacious and olegnnt than those which they
have replaced, :

T'he same energy which has made Chicago rise from n
heap of ruins into & grandor and even more mugnificent
city than before, hns within the short space of a yonr blotted
out the recollection of an almost 0\'ur\\'hclmln|.('(lhumlur. by
Isbor which seems all but Herculean. Hardly had the
story of the calamity consed to be the current tople of
thought before workmen were busily laying foundations,
and this in the face of losses which dealt n blow to the
entire business community of the nation. Not only the pro-
ple of Boston, but of the whole United Sm(on,.mnv wall
be proud of such indomitable enterpriss, It ndds but an.
other proof, to that already shown by our unfortunate war,
that in this country we know neither the extent of our en.
ergies nor of our resources, until the same are put to the
trinl which demands their strongest action.

PHYSICAL AND MENTAL OVER-CULTURE,

A note_d British novelist, now on n visit to this country, in
one of hismost popular narratives, exemplifies the enso of
an athiete who, by a severe course of training, has brought
himself to a high state of physical perfection, in order to
compete in the lists of afoot race. When the time arrives
for the test of his powers of endurance, the runner begins
his task; but ere he can reach the goul, his overtaxed system
gives way, and Le falls stricken with paralysis, n hopeless
bodily wreek, Instancesof similar kind in reallife are but too
comwon. The death of the celebrated onrsman Renforth
while at the thwarcis still within public recollection, and the
decense of Heenan, the once famous pugiliat, is a more re-
cent exemplification of the retributive action of Nature
when the laws by which the confines of the posgibilities of
human muscolar effort are transgressed.

A man's body may be compared to, a finely adjusted and
accurately balanced steam engine, and his vital energy and
mental power to a constant motive force acting upon a uni-
form area of piston. It needs no demonstration to prove
that an engine hasa certain fixed capability ; it can develope 5o
many horse power, and then reaches its limit. If we make
more ponderous wheels or stronger rods and shafting, equal
to the performance of much more arduous work, and then
expect that the same power, merely by operating such heav-
jer machinery, will produce increaged resulis in overcoming
greater burdens, common sense tells us that we look for an
imposgibility. And yet this is precisely what we seck to ac-
complish by causing exaggerated muscular development, We
destroy the equilibrium of the machine; and au a result, the
action of the power by which it is sev in motion is either
wenkened or arrested. The physical seats of vitul energy
in the huoman frame are in the so termed vital organs: ns in
the overtaxed steam engine the molecules of vapor dash and
expend their force against the piston unproductive of any mo-
tion, #o in the body; one part(the heart) unable to drive the
inerensed flow of blood required for the nugmented needs of
other members, becomes overwrought and eventually dis.
easod; the lungs, equally unable to muintain the process of
burning up the effete matter poured into them by the veins,
degeneratoand waste away ; and the brain, failing to establish
the connection between motor nerves and will, shatters by
paralysis the delicato mechanism. All, in fine, aro canses
which as surely arrest the motion of the human machine as
does the load beyond its powers that of the apparatus of iron
and steel.

The case of Heennn illustrates these truths poerhaps as
foreibly asany that can be cited, The man was a model of
physical perfection, not ponderous in build or gigantic in
frome, but to all appearances one in whom the parts of the
body, whils cultivated to their full extent, remained in statu-
exque symmeotry. And yet despite the capucious breast und
broud ghoulders—points in themselves supposed to indicaty
almost unlimited strength of lungs—these last mentioned
members, in the constant strain upon the system, proved un:
equal to their task, and fell prey to the wasting and insidi-
ous disease which resulted in denth,

While, with such evidence ay thin before us, the tenots of
the ultra advoeates of “ museulur Chrlstinnity ” may well be
questioned with reference to the benufits derivable from the
usttainment of u so called high physical condition, on the
other hand, it is true that no luss dangerous results are to
bo spprebended from tho converss practics, the dovelopment
of the mind at the expense of the body.

Agaln referring to tho steam onglne for o simile, 1ot un
conplder the cousequence, sSupposing thit working parts and
lond remained constant , of our crowding into the cylinders
AN onormons SLESm Prossure. Manifostly there would be
“either o much more rapid wearing out of the machine, causod
¥ the overwhelming pawor, or moro prabably the com-
; broakdown.  Thus it is with the individual who,
by oxcesnive study and brain work, overweighs the bal.
‘ange in the contrary direotion, and, by neglecting to muin-
tain the equilibrium of mind und body, sucoumbs to the im-
Wm of his physical system, Illustrations in point

be found smong the members of every profsssion,

mmong the students of every institute of learning. Young
men, ambitious to gain scholastle honors snd spurred on by
the applanse of preceptors and friendy, too often find fafling
health and despondent spirits the procursors of permanent
bodily tnfiemity, induced by overstrict application, too many
hours of study, abaonco of simple and nourishing food, and
negloct of wholesomo exerclso,  Undeterred by premonitions
of Nuture, townrd the closoe of thelr course, in order to reach
n covotod prise—ns valueless to them in after life as it is in-
trinsically worthless—they tax their energies beyond their
powora of endurance, Then, as the tunner in the race or the
onrsman at his onr physieally breaks down st the moment of
trial, so the overworked brain suceumby when it is subject
to the finnl stealn, Thoe student, whose hollow eyes, pale
fuco, and wusted form denote nights of unvaried toil,
finds hig powers inadequate to do him justice, and his mem-
ory fleoting nt the hour whon g desires their firmest aid;
and he endures the bitter experlence of seeing others, intel-
lectunlly boneath him but physically his superiors, withstand
u trinl before which he fails,

Study is to the mind ng exerclse Is to the body : both alike
not an developing powers, but neitlier body nor mind can be
carrled to o relative excess of enltivation except at the
oxpenso of the other.  * Mens sana in corpore sano'!
doos not refer eithor to pundits or prizefighters, It means
nmind well balanced, well organized, and varied in ability,
coupled with a body healthy, vigorous, and strong—the one
capnble of grappling with the highest thoughts and ideas,
the othor with the deepest ills and obstacles incident to overy
walk in life.

BOILER EXPLOSION.

While a commisgion of scientific experts are busily en-
goged in expending £100,000 in discovering the occult causes
of boiler explosions ot one extremity, comparatively gpeak-
ing, of this city, at the other ¢nd of the town a body of
Inborers, headed by an engineer, endenvor to lift and trans-
port a steam boiler (with a blazing fire under it and sub-
Jeoted to n heavy pressure of steam) by means of crowbars
placed underneath, As o result of which (in the opinion of
the engineer directing the job), and attributable to the canting
of the apparatus from one gide to the other, causing sudden
flows of water to the highly heated surface of the boiler,
thus too rapidly generating steam, a terrific explosion en-
sues, seven persons are slaughtered, and a dozen or more
geriously wounded.

The scene of the tragedy wasin Fourth avenue, near 128th
street, at which point the tunnel for the underground track
of the Hudson River and other railronds is in process of con-
struction.

The boiler was of the upright tube style, about 6 or 7 feet
high and 44 inches in diameter. It had o square fire box,
with horizontal tubes in the upper portion and vertical tubes
from the top of the same to the boiler head. The fracture
took place in the center of the shell; the largest fragment,
gome 1,000 pounds in weight, landing in the fourth floor of
o building 550 feet distant It is stated that the boiler had
been recently tested to 120 pounds pressure, and was con.
sidered in every way safe, while the engineer positively as-
perts that the gage, just previous to the accident, did not
show any extrnordinary amount of steam.

PHOSPHOR-BRONZE.

Combinations of phosphorus with bronze alloys are not
new to the chemical laboratory. Phosphurets of copper
were prodaced in the middle of the las: century, and have
since frequently been examined and their properties care-
fully studied.

Without considering many minor investigations which
lave been made regarding this important alloy, we may here
note nt onee that the most complete researches are those of
Messrs. Montefiore-Levi and Kunzel, of Val Benvit Nickel
Works, near Lidge, Belgium, As far back as 1860, this firm
was engaged in an elaborate inquiry into the means of im.
proving gun bronze, snd in 1868-70 conducted a very ex-
tended series of experiments for the Russin government.
The results of these as well as of #ubsequent trials are well
summed up by M. Dumas in & note to the French Academy
of Sclonces, He says: *‘The charicteristica of the alloys
change. The calor, when the proportion of phosphorus es-
ceods § por cont, bécomes warmer, and like that of gold
largely mixed with copper. The grain and fracture approxi-
mato to thoso of steel, The clasticity is considerably in-
aronaed, the abgolute resistancs under a fixed strain becomes
in somo cases moro than donbled ; tho density is equally in-
cronsed, nnd to wuch a degroo that some alloys are with difi.
culty touchoed by the filo.  T'he motal, when ecast, has great
fluldity, nud fi)ls the mold perfoetly to the smallest details.
By varying tho dose of phosphoras, the particular character-
Intle of the slloy which Is most dosired can be varied at
will,"

‘W can now proceed to the consideration of the most re-
cont duta obtalnod from uxporlm’nntu» Intely concluded or
wotunlly in progross in Europe,and roported in & recent fssuo
of the Bugtneer. In Germuny trials aro being carriod on at the
Roynl Aeadery of Indugiry In Borlin, to sscertain the quali-
tiow nnd eapueitios of the metal under hoavy strain,and espo-
olnlly the compsrative resistance to ofton ropeated straing,
whothor tensile or infleeting. A bar of phosphor-bronze
tried under & canstant strain of 10 tuns per square inch re.
slutod 408,240 pulls of this amount: whils a bar of ordinary
bronge broke before the straln of even 10 tons per quare
fneh had beon attainnd, A bar of phosphor-bronze under 10
tuns of strain resistod 862,080 bonds, while the best gun

motal broke after 102,050 bonds, Aunother bar of phosphor-

bronze, now being toated under O tuna strain, bas thus far
resintod 1,260,000 bondy, T Austels, the following
tive results have been obtained : ¢

Ausolute resstance,  Polut of elastioity, IW

Phosphor bronze. 81,799 1be, por 4, in. 54916 'h.‘w'..'d-"ﬂu‘_ 16
Kropp cast ateel, 72,28 " L HAw S ‘ 10
Ordnanocs bronze.91, 7% L4 o008 * " 1wy

Best English copper sheots lost during slx months immer-
slon in sea water 5,058 per cent. Phosplior-bronzy shoets
lost only 1°108 paor cont, w
In Belgium, Measrs Montefore-Levl & Co, linve carried on
a lorge series of experiments, proving that the presence
of oxide of tin and muboxide of eopper lesscns the ten-
acity, elusticity, and tensile strength of the bronze. Blay.
ings of old bronze were melted, and & bar cast ot 169550,
The remaining liquid bronze was poled, und s second bar
cast at 1668°C.  The remuining metal wus de oxidized with
phosphiorus, and a bar then cast at 1614" O, The three cast.
ings were made ont of the same crucible and in the same
manner,into three iron molds, The results found were that
the old bronze had tripled its tenneity, 08 as sgainst £ per
cont, and considerably augmented its absolute resistance
(2984 to 1613).
In England, Messrs, Aloxander Dick & Co. have recontly
established, in London, n special foundery for phosphor-
bronze casting, wud are also to produce sheets, wire, ete.
Experiments, made for this firm by Mr. D. Kirkaldy and
carefully tabulated, show the great superfority of phosphor-
brooze for all articles hitherto manufuctured of ordinary
bronze or gun metal. What steel is to wrought iron It
geems that phosphor-bronze is to ordinary bronze. Angther
table gives the tensile strength and resistanceto torsion of
various wires, showing also a large superiority in there par-
ticulars of the alloy over other metals. [In fact, referring to
the increment of tensile strength gained by phosplior bronze
when drawn into wire, it is considered that the same is us-
tounding ; and the Engineor adds that,even with a large mar-
gin reserved for probable error, enough remains to prove
that phosphor-bronze, drawn into wire or laminated into
sheets, must proye,if practicable to be produced with perfect
uniformity, a most important addition in fatare to the list of
our constructive materinls, Having pliability, with o tensile
strength approaching that of steel, the specific gravity of
bronze,and nearly the electric conductivity of copper, it can-
not fail to have important applications for the electric tele.
graph engineer. For small articles, now made of brass, such
as curtain rings, picture frames, ete., the same, cut from
spirals of phosphor-bronze, with the ends soldered 50 as to
avoid unnealing the wire by conducted heat,would be an im-
mense improvement. Although experiments toward using
the alloy for artillery are incomplete, it is probable that fur.
ther investigation may demonstrate its fitness for that pur-
pose. We have already published & long paper on its em-
ployment for tweers, for which it offers the advantages of
greatly increased toughness and density, aud consequent
great resistance sgainst change of temperature and the influ-
ence of molten masses. Finally, should copper become
cheaper, say to double the cost of an equal weight of wrought
iron, phosphor-bronze might be used in place of iron in ship-
building. It is superior to Muntz yellow metal, a substance
patented by John Scott Russell for the Iatter purpose, in
that it does not become crystalline and brittle, while its pas
sive strength is four or five times as great

With our vast doposits of copper, notably in the Lake Su-
perior region, there appears to be every facility for the prose-
cution of investigations leading to the manufacture of this
important and valuable alloy in the United States. We
therefore consider that the subject merits the careful atten.
tion of American metallurgists, who, we trust, at no dis-
tant period, will contribute the results of their own experi-
ments to those thus far adduced by thelr brethren of the old
world.

.

SCIENTIFIC AND PRACTICAL INFORMATION.

A NEW ELECTRIC LIGHT.

M. Ladigunin has recoutly invented a new plan for electrio
illumination, which is quite simple, and which, it is belleved,
may be advantageously used for lighting mines, as there is
no danger of its causing the explosions incident to such lo-
calities. Tt consists In a bit of charcoal or other poor con-
ductor attached to & wire communicating with a magueto-
electric machine, The charcoal is enclosed in o glass tube
in which the air is replaced by a gas which will not combine
with the carbon when the same is brought to a high temper-
ature., The tube is sealed, and the machive set in motion by
a small steam engine or other motor, when the charcoal
graduslly becomes incandescent, emitting s plessant and
quite brilliant light, the intensity of which, it is sald, may
bo gradusted at will,

THE ACTION OF ANTISEPTIC SUBSTANCES UFON VIRUDS,

M. Davaine hus recently examined the following sub.
stances, which ho clamses In regard to thelr power ss anti.
septics in the subjoined order: Ammonis, silleate of soda,
ordinary vinegur, and carbolic neld; then caustio potash,
chloride of oxide of sodium (1), hydrochlorls aeld, perman-
ganate of potash, chromio ueld, sulphuarie acld, lodine, The
power of ammonin, of vinegure, and of ecarbolic acld being
represented by 1200, that of lodine would be by 112,000,
Todine should therefore be considored ns the best antiseptic
to bo employed in the treatment of maladies such us malig-
nant pustule, holls, earbunclos, and the ke, when, not hay-
Ing become localizod under the form of a shopls pustule,
they haye taken up o certaln extonslon, Injoctions of 1.6000

of iodiged water are recommended,
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Scientific  Amevican,
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. IMPROVED CHURNING AFPPARATUS,
Thoobject of the devico represented in the annexed on-
graving Is to farnish & convenient means of operating a
”&lﬂ or any desired nomber of churns at once, in
accordance with the amount of milk used and power to be

"o the end of the driving shaft is attached & hand crank
orn pulley, A, which is connected by & belt to a suitable mo-
tor. The shaft rotates in boarings {n the framework of the
machine, and carries » large goar wheel, B, whioh, through a
smaller wheol below, acteatos & balance disk, C, To a crank

on the Iatter aro connected tho rods, D, which, through
the horigontal levers pivoted to supports on tho
frame, communicate motion to the churn dashor
shafts,

The frame of the apparatus may, If desired,
rost upon a platform, in whicl recosses may bo
made for the recoption of the lower portions of
the churns. The peculiar form of dasher repre-
sented in the foroground of the cograving is
made by halving two bars to each other and at-
taching them at their centera to the extremity
of the dasher handle. The middle portions of
the ends of the bars are cut away, and the arms
thus formed are made V shaped upon the upper
side, while they have grooves of similar contour
on their lower faces. The under side of tho
middle portion of the dasher is concaved, in or-
der, it is stated, to gain a better hold upon the
milk and to prevent spattering.

In the coveris formed a chamber, of which the
funnel shown forms an upward continuation.
The object of the chamber is to recoive the milk
and fine butter which may be carried up by the
dasher shaft. Its bottom is formed by attach.
ing to the cover a plate, E, the under side of
which is made convex, so as to scatter the milk
that may be projected against it by the dasher.
This plate is secured by screws and may be read-
{ly removed for cleaning, ete.

Instead of the form already described, the
dasher may be made of the shape shown at F,
jts upper side being conical, and its base slight-
Iy concave. The invention is of simple construction, and,
according to the inventor, of very efficient operation. He
fnforms us that a child, by its aid, using a simple churn,
can easily produce butter from four gallons of cream in ten
minutes, and that with three churns, actusted by one horse
power, thirty gallons can be similarly treated in fiftesn min-
utes. Patented through the Scientific American Patent
Agency, November 4, 1878, For further information address

the inventor, Mr, George Ridler, Rickardsville, Dubuque
county, lowa,

>
L4

A New Torpedo Boat,

A new torpedo boat was lately launched with success at
the Navy Yard, Brooklyn, N. Y. It is a double hull vessel,
being built with two vertical sections and five watertight
bulkheads, and will be furnished with a vertical wheel of
pecaliar construction, by means of which she will be guided
as well as propelled. She is constructed wholly of iron, is
175 feet long, 28 feet wide, and 14 feet deep. On the bow
she will carry = gun of 11 inch caliber, and on either side
and on the bow two torpedo booms will project. The tor-
pedo has been baoilding for two years, and she will not be
finished until next year.

What Made the Chimney Fall?

At the cement works of Gostling & Co., Northfleet, Eng.,
the upper part of an immense chimney, 220 feet high, com-
posed of the best bricks and mortar, grouted with Portland
cement, recently fell, just as the last Lrick for its com-
pletion was being laid. Seven lives were lost. The re-
mainder of the chimney was subsequently torn down, An
officisl enquiry as to the cause of tho disaster was held.
The jury were unable to decide what made the chimney fall,
and brought in a verdict, in respect to the killing, of acci-
dental death, with an expression of sympathy for the owners
of the chimney, whose loss was quite heavy. gty

It is possible that some of our readers may be able to point
out the cause of the disaster,and we will therefore give some
of the particulars, as deduced from the evidence of scientific
experts, workmen, the architect, the builder, and the pro.
prietors.

1. The materials were perfect, the workmanship the very
best, the method of building excellent; the work was not
hurried, more than sufficient time being allowed, namely
#ixteen weeks, the rate of progress being 14 feet per week,

2. The work was most carefully watchied atall times dur.
ing its progress, and always foundplumb; had been plumbed
& few minutes previous to the fall, and then stood exactly
carrect,

8. The walls of the chimney worc thicker and stronger
than chimneys of equal hight were ordinnrily made. The
Lingo on which the chimney rested wag 30 feot square, buse
of chimney 22 feet dinmeter top of chimney 11 foet dinmo.
tor outside. Thickness of wall at base, 3 foot 9 fnches, Tho
firat wet-off, at 26 feet 3 inches, was 8 feot 44 Inches, at 52
foot 6 inches it was reduced to 3 feet, at 78 feet 9 Inches It
was reduced to 2 feet 74 inches, at 105 feet It was reduced to
2 foet 3 inches, at 131 feet 8 inches It was reduced to 1 foot
10§ inches, st 157 feet 6§ inches it was reduced to 1 foot 0
Inches, at 183 feer 9 inches it was reduced to 14 inches, and
It was carried out ut 14 inches. A large chimney in Weot
mm» the West Comberland Iron and
Bteel Compacy, was 250 feet high - diameter of the shaft as’

RIDLER'S IMPROVED CHURNING

it comes out of the ground, 22 feet; thickness about 24 bricks,
which would be about 1 foot 11 inches, so that they were
pretty nearly a third thicker at the base; at 160 feet this
shaft breaks off 10 1§ bricks, that Is 14 Inches, while at 157
feet theirs was 18 inches. The chimuoey at Workington was
200 feet ; dinmeter at baso 28 foot ; thickness of work at bot-
tom, 24 bricks, that Is, 1 foot 11 inches, while they had a
thickness of 8 feot 0 inchos; at 100 feet, this was 18 inches
while thelrs was 2 foot 8 inchos, The shaft at St. Rollox

Chezieal Works, Glasgow, wan 422 feet from the surface,
the thickness at the bottom was 34§ bricks or about 2 feet §
inches, while this chimnoy wosfl feol O Inchios, or proportion.-

3 - 5 A

ately nearly double the thicknoss. The cap was begun about
a week before the accident, the greatest projection of the
body of the cap was 18}, and it took 10 feet to get out each
brick, overlapping barely § inch; there were eight projecting
ribs in it which projected 4} beyond, so that it came out a
2 foot projection. They were woll supported and not a
source of weakness, The welght of the shaft was 1,674 tuns,
the weight of the cap being 10 tuns 8 cwt.

BARTHOLOMEW'S IMPROVED TORCH.

Mr. Seth Bartholomew, of Sturgis, Mich., is the inventor
of the ingenious form of torch represented in the accompa-
nyiog engravings. The device may be used for fishing pur-
poses by night, or ns & means of illumination during politi-
cal or other public demonstrations, instead of the ordinary
stationary gasoline flambeau generally employed.

#ection in Iig, 2, perforated and made in the shape of an in-
verted cone. This is traversed axinlly by a rod, the lower
ond of which formas the bottom of the receptacle, and the up-
por extremity is serow-threaded In order to hold the nut

which secures the cover. Attached and surrounding the
eresset Is a seriee of inverted funnels, B, The apparatus is
spplied and, at the same time, supplied with gasoline or
other combustible liquid by a pipe, C. which connects with

a suilable ean or rescrvoir. The latter Is secured to a post
or tree by sockets, and is provided with a screen, E, to pro-
tects ils contents from the heat of the flame,

The cresset being filled with fragments of brick or other

APPARATUS.
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valvo, D, Is opened. On n match being applied, the finely
soparated fluid within the cressot takes fire and burns as
represented In Fig. 1. Should it be desired 1o lowsr or ex.
tingulsh the light, the operator is enabled to do so by mani.
pulating the cock, D, The brick filling. beiog wholly non.
combustible, will not smolder as & wick would, but will re-
tain its full efficiency for instant service. The fannols may
be greater or loas in number than reprossnted, sad the cres-
set, if desired, may bo otherwise supported and connected
with the reservolr by a flaxible tabe,

Dr, Orace Calvert,

Dr, Craco Calvert disd recently st Manches-

tor, England,  As an analytieal chomist, Dy,
Calvort's ronown was Europenn, He left En-
gland na 0 youth to pursue his edueation in
Franco, and in the schools of that country se-
curod many honors—defraying the cost of bis
eduention by the swards which he obtained.
Ho subsequently pursued the study of chemis-
try, nnd waa appointed nssistant chemist at
the Gobolin Works, under his learned mastor,
Chevroull.  Boon after his return to England,
he commenced roading & series uf papers be.
fore tho Soclety of Arts, on chemistry applied
to induntry ;and on February 12, 1851, bronght
forward the discoveries of Mons, Chovreuil
in relation 1o the laws of color, his object be-
ing to explaln upon what bnsis those laws are
fixed, nnd to point out their application in the
offective arrangomont of colored fabrics in the
Great Exhibition of 1851, In 1846 he settled
in Muanchestor, and was soon after appointed
Professor of Chemistry at the Royal Institu.
tion there, o was also, for some timo, a loc-
turer at tho Munchester School of Medicine,
His connection with the Manchester Sanitary
Asgocintion led him to hygienic investigntiony
—one of the principal results of which was a
patent for the application and preparation of
carbolic acid. In this he followed up the dis-
coveries of the Prussian, Runge.

Another of his patents was for desul-
phurizing coke, by means of chloride of sodium, and this
has led to an extensive business. In some other directions
Dr. Calvert’s persistent experinients were doomed to becoms
commercislly valueless just at the moment when they had
attained to success in the laboratory. This was the caso
with a patent for sizing cloth, and with another for the pro-
duction of aniline colors. Dr, Calvert’s process for obtaining
the aniline from coal tar was soon superseded by its more
profitable preparation from benzine. Dr. Calvert made a
series of elaborate experiments with picric acid, for dyeing *
purposes, and also with tannic scid for tanning leather. In
scientific circles great interest attached t) Dr. Calvert's proto-
plasmic investigations,.—Journal of the Soziety of Arts.

TheXHartford Stoam Boller Inspection and
Insurance Company.

The Hartford Steam Boller Inspection and Insurance Com-
pany makes the following report of its inspections in the
month of September, 1873 :

The number of visits made during the month were 1,405 ;
boilers examined, 2,838; internal examination, 792; exter-
nal, 2,738. The hydraulic pressure wasspplied in 236 cases.
Total number of defects discovered was 1,199, of which 287
were regarded as dangerous. The defects were as follows:

Furnaces out of shape, 46—11 dangerous; fractures, 110—
43 dangerous; burned plates, 67—25 dangerous. Several of
these cases resulted from the neglect of the fireman to try
the gage cocks before starting fire in the morning. The
boilers were blown down Saturday night, and then refilled ;
but the blow-off cock did not close tight, or a defect in the
check valve in the feed water pipe allowed the water to run
out of the boiler before Monduy morning. The red hot,
; warped and twisted plates soon gave notice of the sitnation.
| Blistered plates, 202—28 dangerous; deposit of sediment,
I' 223—27 dangerons; incrustation and scale, 210—24 danger-

ous; external corrosion, 70—14 dangerous; internal corro-
| sion, 34—14 dangerous; internal grooving, 12—6 dangerous,,
water gages defective, 70—14 dangerous ; blow-out defective,
26—11 dangerous; safety valve overloaded, 43—15 danger-
lous; pressure gnges defective, 180—24 dangerous; errora
' ranging from —44 to +7 poands. Boilers without gages,
|61—8 dangerous; deficiency of water, 5—3 dangerous;
| braces and stays broken, 54—10 dangerous; bolilers con-
| demned as unsafo to use, 8.

&
°

W are under obligations to correspondents who, from
time to time, furnish letters for publication in our columns
upon a grent varioty of practical topice, \We highly value
these contributions, and hopo that our mechanics and others
will oftener take the pen and contribute from their valuablo
store of practical information, During the coming monthy
wo hopo to enrich our columns with n greater varlety of
practical subjects, and ghall look for an increased number of
useful contributions from our readoers.
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VARIEGATED Corrox Tuneap—Cotton thread may be
[dyed in two or threo colors by covering some parts with
| parchment puper, tightly wound, and thin tin or lead foil,
holding the latter in place by binding threads. If tied

sufficiently tight when the skeins are introduced into thedye
bath, the protected parts remain white; and by protecting
{ the dyed portion, and unwmapping the white ponlun.lnouwl’

porous material, and the reservoir charged with liquid, llwi color may be applied
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Seientific  Dmerican,

Qomplotion of the Great Bridgo noross the Niagara
River,

The great international bridge nerops Niagara River from
Buffalo to Fort Brio, in Cannda, hing b

The Buffalo Commercial Adve rtisor furs
interesting deseription

*To state the fact roughly but plninly, the entire longth
of the bridge is abont three quirters of ‘a milo, But moro
in dotail the length is as follown: 1o the main river, 1,800
feet; over Squaw Island, 1,800 feot (trestle work), and (;\'vl‘
Black Rock Harbor, 450 feet. The ontire length of the su-
perstructure in the maln river s 1,800 feot; In Black Rock
H!\rbor, 440 foot. Thore are nine spans in the portion on
the main river and three in the Black Rock Harbor: four of
100 feet in the clear, and threo of 240 in the clear, Over the
main river also aro two draw openings, of 160 feet each;
total length of draw girder, 862 feot, In Black Rock Har
bor are two draw openings of 90 feet ench, and one fixed
span 220 fect in length, TIn the main river nre eight plors
and two abutments; and in the harbor, two piers and two
abutments. The nbutments are 40 feet long by 80 wide at
the bridge sent level. Over the bridge is laid a track for
railroads, and a common sidewalk for foot pnssengers. The
piers and the abutments are bullt of sandstone from Georgo-
own and Acton,Canadn ,and from Berea, nenr Cleveland, Ohlo,

The iron of the superstiucture was from the Phanixvillo
Iron Company’'s Works, Phanixville, Pa, The first cais.
son was launched on the 18th of July, 1870, and work pro.
gressed steadily up to the time of completion. Tt must be
remembered that the current of the river, at the point
where the bridge is located, runs from five and a half to ten
miles an hour, according to the state of the wind. This was
throughout one of the groatest difficulties encountered, and
frequently retarded progress. Then,too, the depth of water
varies {from twelve to forty.five fect, The ice in winter,
some may think, would damage the bridge in course of
time, but the ice breskers afforded nmple protection, and
cut to pieces blue ico two feet thick with comparative ease,

sen lately comploeted,
\shes the following

Another remarkable thing connected with the history of the
bridge is that, during the whole course of the work, not a
single life has been lost. The workmen have, many of
them, often been exposed to dangers, but always have
escaped.

The respective weights of the different spans over the
river are as follows: 190 feet, 180 tuns; 240 feet, 208 tuns;
862 feet draw, 353 tuns; and the entire quantity of iron used
in the whole bridge amounts to upward of 2,000 tuns. At
the request of Captain Tyler, the English Government In.
spector of Railways, who visited the bridge in November,
1871, on behalf of the English shareholders, one of the spans
of 190 feet was loaded with 210 tuns of iron rails,
equally distributed over the floor beams (n weight
greater than that of a continuous train of locomotives
covering the span), and left in that condition for three
days. This test was highly satisfactory, the deflection
being found to be only about one inch, and the truss
returning exactly to its former condition on the re-
moval of the lond.

The bridge has been lensed, to the various railroads
which will cross it, for twoenty years. The roads are
the Grand Truok, the Great Western, the Canada
Southern, the New York Central, the Erie, and the
New York, West Shore and Chicago. Most of these
railroads have already constructed their approaches to
the bridge, and will commence sending trains across
ut as enrly a day as possible. The original plan con-
templated o carringe way, but this was abandoned for
the reasons that, as the bridge was three quarters of a
mile long and #0 many trains were to cross it, chere
would very seldom bo a chance for carriages to cross without
interfering with the traios.

The entire cost of the bridge, in round numbers, is not
foss than $1,500,000, Of its practical benefits we leave the
reader to judge, mercly stating in conclusion that it supplies
 want Jong felt by the different railroads which have for 0
muny years been obliged to cross the Niagara River on the
steamer International,

New Comotw,

The present year is marked by the discovery of quite &
number of new comets, and the re.observarions of others
previously noted butgince invisible, Particularly is this the
easo n comparison with 1872, when only one of thege va-
grant bodies, and that a fragment of Biela's comat, was soon,
Up to the current date seven havo been observed, which
ware found as follows : No. 1 on the 3d of April, by
Stephan nt Marseillon, This comet in fdentical
with No, 2 of 1867, orlglonlly discovered by Tom-
pol, Thesecond body fs o new one, end of short
period, and wag noted by Tempel on July 8 at
Milan, Another new comet was observed by
Bl’odlly at Marsoilles on August 20, and o fifth,
of considerable brillinncy, passing gouthwardly,
by Paul Henry at Paris, on the 23d of the samo
month, On Soptomber 1, Stophnn, of Margeilles,
obtained feeble views of Brorson's, and on the
B8d of Faye's, comots, Anothor new discovery wus mude on
November 10 by Lo Verrier at Parls, of & comot which hns s
alight motion to tho southwoest, and tho lnst now arrival
lins been found on November 11 by the Viennn Aeademy of
Beloaces.

Profegsor Kirkwood nuggests that persons hayiog tho uxo
of comet seukers will do good serylea to sstronomy by search-
'hg!or theso wandering celestinla ot the present time, It
oy be added, an sn jncentive, that tho Yiennu Acadomy of-

~ fors o gold medal for every pew dlscovery,

=

PARDEE HALL AND IT8 FOUNDER.

Wa recontly noted the formal donation, by Mr, Arlo Par.
deo, of nlarge and handsome edifice to Lafayette College,
ot Baston, P, The bullding, which has been named Par-
doo Hall, i to be uged nw tho sclentific departmeut of the
institution,  We glve lierowith an engraving of the strue-
turo, and & portrait of its liberal founder. The edifice, to
the erection snd fitting up of which §250,000 bas been de-
voted, in situnted on nn elovatod knoll in the eastern portion
of tho collego grounds. It haw a total frontage of 250 feet,
ond ity main building in five stories high, and extends back
for a distanco of 61 fost, On each side are Interal wings,61
fool in length und 81 in width, joining which, at their ex-
tremition, nre cross wings, 42 feat front by 82 feet in depth.

MR, A. PARDEE, FOUNDER OF PARDEE HALL,

The architectural effect is quite imposing, the handsome
mangard roof and two turrets giving a massive appearance
to the whole, The material used in construction is Trenton
brown stone, with light Ohio gandstone trimmings.

The first tloor containg metallurgical lecture rooms and
private laboratories, apartments for the study of blowpipe
analysis, agsaying, ore dressing, and similarbranches. Hx-
traordinary facilities nre afforded for instruction in the sci-
ence of mining, there being, among other interesting ob-
jects, a complete model of conl mine plant operated by steam,
from which the functions of all the different machines and
processes can be geen at a glance,

a pair of dividers, Both handles are provided with mlﬂl
liolen, G, corresponding to wizllar apertures in the frame-
These are not placed centrally nbove each other, but goms
distance to the right and left of the longitudinal axis of the
tool, ko that the sides of the orificon act, on closing after
apening the handles for the admission of n wire, ._l!knlmm.
cutting the same at the poing desired, Two straight shapks,
1, are wedged trangversoly into the feame, and slide on the
guiding supports, Thelr lower sides are supplied with &
weries of teeth which gear into teeth, D. Attached to the
sbnnka, and at right angles, are jaws which act as pliers,
One of the shanks is aleo provided with » steel blade, 1,
which serves as n gerewdriver, The carved slots, J, eorres.
pond with longitudinul slote in the frame which guide the
connecting bolt, K. The latter i formed in square shape 8o
far as it moves in the lower gaide alot, and at its upper end
js threaded and provided with s thumbscrew; when the
thumbgcrew is looge, and the knndles are opened and closed,
the bolt, K, ia caused by the slots, J, to traverse in the lon.
gitudinal slots of the frame, and to produce s parallel move.
ment of the jaws and their application ns pliers, By tight-
ening the thumbscrew the jaws may be set and nsed as o
hand vise. The tool may be made of malleable iron, steel
or any other suitable materinl,

Iy was patented June 10, 1878, through the Scientifie
American Patent Ageney, by Mr. H, B. Whitehead, of Holly
Springs, Marshall county, Miss.

Tce-Making Machinery at the Vienna Exposition.

The making of ice by artificial means is n matter of rapid-
ly increasing importance, not only on sccount of the inerense
it affords in our domestic comforts, but also on acconnt of its
usefulness in many manufacturing branches, The ice-mak.
ing machine hag already been of great service in breweries,
as it renders the brewer independent of the supply of natur-
al ice, while the ice machine may also be used for the direct
cooling of the air and the wort, Besides, ice made artifici-
ally by machinery is colder and therefore harder than natural
ice, a fact which hasg clearly been proved by experiments
lately made, when equal weiglits of both artificially and nat-
urally produced ice were placed in warm water of eqnal
temperature, the result being that the artificial ice took more
than twice the time for melting that was required by the
natural ice. ,

At Vienna were exhibited three ice.making machines, one
by Messrs. Siebe and West, of Lambeth, London, one by
Messrs. Vaas and Littman, of Halle on-the-Saale and a third
by the Actien-Geselischast far Fabrication von Eismaschinen,
formerly Oscar Kropff and Co., of Nordhausen, Prussia.
The principle applied in Messrs. Siebe and West’s machine
consists of the production of a cold temperature by
means of the evaporation of ether, and of the continued
use of the same ether without any significant loss. The
machine consists of a refrigerator, a condenser, an air
pump, and an icemaking box. The machine works in
the following manner: As soon as the air pump is put
in motion, the ether in the cooling vessel evaporates,
and, of course, absorbs heat from the tubes by which
the cooling vessel is traversed. The ether vapor thus
produced is forced by the air pump into the conden-
ser, where, under the combined influence of the pres-
sure and the cooling action of the water circulating
through the condenser, it resumes the liguid form and

PARDEE HALL LAFAYETTE COLLEGE, EASTONSPA.

The second story is devoted to geological and mineralo-
gical cabinets, which are arranged to adjoin a spacions lee-
ture hall. Valuable collections of specimens relating to the
gciences of mineralogy and geology have been provided,
together with necessary apparatus, books, ete. The third
floor contains the cabinets and lecture rooms for the classes
in the various branches of engineering, and the two upper
stories are fitted up with every requisite for the study of
chiemistry.

The contemplated supply of apparatus has not been placed
in the building, so that we shall probably find it necessary
to refer in more detail to the various novel instruments and
plans in aid of study, at some future time,

o

WHITEHEAD'S COMBINATION TOOL,

“Vory handy to have in the houss™ is an expression

which may be unhesitatingly applied in reforence to the uge-
ful lttle Invention depleted in our engraving, It is & small
tool chest comprensed into & single hoplewent which may be
roadily earrled in one's poeket,

There in o double flapged frame or casing, A, which is cen
nected by supports, I, Pivoted at (¢ ore the handles which,
ut thelr rounded onds, have teeth, D, On a projection on
ono of the handles ik o punch, 1, and st their ends aro lon.
gltudipally projocting pieces, I, the inuer oxtremities of
whigh serve as calipers and the outor ends 65 tho peiots of

returns through a small tube to the refrigerator, in or-
der to be there again changed into gas.

This process is continued with tho use of the same
ether as long as the machine is kept working. The great
cold produced in the cooling vessel acts on the fresh
water to be frozen in the ice box by meccs of a cur-
rent of galt water introduced into the tubes which pass
through. The temperature of the salt water decreases
quickly on its way through the refrigerator on account of
heat being absorbed from it by the ether changing into gas,
and it then circulates, with a temperature considerably below
the freezing point in the ice box, round & number of iron or
copper vessels filled with the fresh water to be frozen into
ice. The salt water, the temperature of whish increases
again by coming into contact with the vessels containing the
fresh water, is taken back to the refrigerator, where its tem-
perature is again reduced. The process of freezing is thus
uniform, gelf-regulating, and uninterrupted, until the fresh
water has been changed into ice.  The latter is then removed,
and the vessels uro filled sgain with fresh water, and are
sguin exposed to the cooling of the brice current. These

machines of Messrs, Siobe and West's are now constructed
1iko horizontal stoam engines ; they are exceed-
ingly simple and compact, and have a steam
ongine attached, or may be worked from an ex-
isthng shinft, The lco s made in single cakes,
wolghing between 8 pounds and 100 pounds,
nceording to the size of the machine. If these
cakox arn placod one upon the other, they
frooze togethor, so that blocks of any sixe may
bo formed. It s stated by Messss. Siobe and
Wost that they ean produce from 10 pounds
to 80 pounds of fce with thelr muachines
for two cents, anl that one pound of coal produces be-
tween 8 pounds and 10 pounds of fee. The thme taken
in removing the lco and refilling the freesing vossols
for the next operation ocouples from 80 to 60 minutes,
Jivasrs. Slobe and Wost state further that a tempereture of
60 degrecs below zoro Fah, has been obtained with this
apparatus, and that from 60,000 to 500,000 cubio fest of air
way bo cooled por hour to 80 degroes Fabi,, or s smaller body
of alr to & lower tomporature, The feo made by thls wma.
cbine at the Viepon Exposition was besutitully clear ang
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‘.mlln' a good deal of attention. The general mods operan-
* di of the German muchines is as follows: A boller is partly

~ bed rock, the operator directed tho stream under the lower

~ huciug them over and over, breaking them up among the

~ Abesluice, ,
- Directing the stream agalost the slde of large boulders,

g e P
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stalline, as pure and hard as best American or Norwogian

ining now the two (ierman ice making machines, we
 their construction is in nearly every respect iden.
and although based on the same thermodynamic prin.
 these machinos differ novertheless considerably from
 English machine, in appearance as well as in working.
English machine appears to us a compac., thoroughly

I considored construction, while the German machines
a preat number of tubes, and vessels, and cocks, which

Slled with » concentrated solution of hydrochlorate of ammo-
nia, which is heatod, and ammoniacal gns is thus generated.
This gus la foroed through serpentine pipes v & eondenser to
& refeigerator, and from there it is admitted into the ser-
pentine pipes of the ico box. The ammoniacal gas s ex-
posed oa its way to the ice box to a pressure of 8 or 10 at.

: while it is considerably cooled in the condenser,
the serpentine pipe of which is surrounded by cold water,
the resnlts being shat the ammoniacal gas becomes condensed
%o a fluid form. The serpentine pipes of the i~ box are sur-
rounded by a solation of hydrochlorate of lime; and the
liquefied ammoniacal gas, passing through these pipes, re.
sumes its gas=oas form, and absorbs heat from the soluton
of hydrochlorate of lime. The boxos with the water to be
ehanged into ice are placed in the ice bos, and immersed in
the solution of hydrochlorate of lime. The fluid gas évapo.
rated in the serpentine pipes of the ice box passes into an
sccumulator, where it is absorbed by the fluid freed from
ammonia, from which the gas has been produced by heat,
this Said baving passed from the boiler through the refrig-
erator to the accumulator. The fluid is then again forced
back by means of a pump luto the boiler, whence it passes
off again as ammoniacal gas.

Theee ammonia machines are built in six different sizes,
for the production of from 10 pounds to 1,000 pounds of ice
per bour, requiring for the same time from 5 to 500 cubic
feet of water, and from 5 pounds to 60 pounds of coals. The
space occupied by the smallest machines is 6 by 4 feet, and
that required for the largest is 45 by 20 fect. The ordinary
shape of the ice produced by the machines is a square plate,
93 inches thick, 7¢ inches wide, and 204 inches long,
welghing about 20 pounds.—Eugineering.

Gerrespondence.

Hydraulic Mining in California,
To the Editor of the Scientific American :

An article copied from the Oalaveras Chronicle, appearing
in your issue of November 15, is calculated to mislead your
renders, as it entirely mistakes the process of hydraulic
mining as it was five years ago, or oven twelve years ago, No
doubt that changes have been made, in that the great power
of water has been more universally adopted for mining pur-

I am an old Californian, and will now simply relate
o trinl that I witnessed in the summer of 1859, in the county
of Placer, near Forest Hill, being one of 8 committee 1o test
the different nozzles, in order to ascertain which among the
various copstructions would produce the best results in cut-
ting down an embankment.

The water was brought in a flume on the mountain side.

The conducting pipe was of iron, 8 inchas in diameter, ex-
cept that, near the lower end where the nozzle was attached,
there was nbout 50 feet of five ply canvas, wound spirally with
rope % of an inch in diameter, all made solid together. The
perpendicular pressure was 196 feet; the bore of the nozzles
used varied from 13 to 2 inches in diameter; the nozzles
were of various tapers, some being tapered to within a few
inches of the end, then going straight; and there were va-
rious other forms, The character of earth was cemented
gravel, so hard near the bed rock that it wassaid that a man
could not pick vp, by hand, four ordinary wheel barrow
loads in a day. The embankinent worked upon at that time
was about 25 feet indepth, butit grew deeper as they worked
up into the mountain.

The work of the hydraulic was fearfui to behold, and one
conld pearcely belicve one’s own eyes. Taking hold of the
stream of water as, in its fary, it poured from the nozzle, 1
could compare it to nothing better than a plece of polished
fvory: and it conld not be penetrated with the finger. 1
tried to split the stream with my pocket knife blnde, by hold-
ing the edge against the nozzle at the end, but eould not hold
the knife sufficiently firmly 1o do it. The operator stood
about 22 fert from the embankment, the water pouriog with
ternific fury ints the baok, roaring, clashing, and filling the

air with stones, the gravel fiying In every direction. The

stump of an osk, newly cut, about 18 inches in diameter,
stood near the edge of the embankment, with a few roots
hanging over. The operator requented us 1o mark the time
required 1o wash It from the bank clear; in less than 20 min.
~ mtes it was undermined and rolled down hil), and every root
was wished clean.  As an experiment, the bark was pecled
. from a green oak, 20 feet distaut, by the furious water. When
the top dirt was washed off, down to withina foot or so of the

- edge and ruised large flakes (or lifters, as he called them)

 rocks, and sending them into the loog sluice, where (with
- xocks, some weighing more thao a tun) they went thundering

. down forpearbalf a mile in length, where most of them were
wmmh bewitehing contents at the bottom of

— — S

wore easily rolled over and over by the force of the stream. | ings of pure sclence as the seientist is to respeet ke s
The nozzle which carried off the prize was some inclhes at | of religion. James Prromen, w &ﬁ.
the large end, where the water entered, and I think 1§ inch. Hartwick Seminary, N, Y. .

ex at the discharge ond ; it was very long (7 or 8 feet) anla s i
portion of the small end bored out perfectly smooth to an ——==
oxact foous of 22 feet, being the distance from the bank at LARORATORY SOZES:

which it was most commonly used. If used at a sharper BT 4. P. SHARPLES,

focus, the currents seemed to cross ench other ‘nnd confuss
or seattor the stream buyond ; with a portion of the end bored
stralght, the stream seemed to scatter from the point of dis- 'Ilh’:;i:::::‘; :N‘:u”:::m:;hm de: in eleetro.
charge. As the washed rocks occasionally accumulated on i R .nl A im‘”.:‘d"w " m
the washed bed rock below the embankment, impeding the hicidlnger cells F«:' P i Mm"‘h’ and four
course of the dirt to the mouth of the sluice, the operator | =~ ° 0 Ibont.olght ﬁmuth:; ;m an iron plate havi
would (with a kind of sweoping stroke) dircet the stream so ting this also with a P‘l':- B:m.;‘bm
s to sweep everything before it, often shoving ten cart CoPPe: “means
loads or m«lm- atn nlug‘]‘o sweep over the bank into the sluiee. :‘::“;:Ld‘f': ..hz:;"’:t::“"‘ °:'::l’°"n‘°° leaving the bath,
Even before this time, I had seen Lydraulic mining (at| —o Saarry it Bt pered m'ﬂ'] brittle; heated
Alphia and Omegn, and at Novada, as well as in other locall. | - cailly o ”‘; o es malleable, msy be engraved
ties) of which, even in this day of improvements, California 4

ELECTROTYPING WITH IRON,

peed not be ashamed ; it leveled the mountains and often CEMENT FOR PIFES, STILLS, RETORTS, ETC,
buried men alive. J. E. EMERSON. J. Spiller recommends & mixture of pulverized fron bor-
Boaver Falls, Pa. ings, kaolin, nnd sirapy silicate of soda as & lute for fixing
o on the heads of stills which are required to stand a high
Potroleum as Fuel, temperatare.  'We should judge the same might be found
To the Rditor of the Seientific American : useful in other mituations, such as the joints of cast iron
A series of trials have been made here recently, on a small furnaces, for instance.
scale, to determine what may be done with petroloum as a PRESERVING GELATIN SOLUTIONS,

fuel under steam boilers. The boiler used was an ordinary
eight horse upright one, about three feet diameter and six
feet high, with the usual number of one and a half or two
inch vertical flues, the lower flus sheet being about fourteen
inches from the grate. The device for burning the petroleam
was placed upon the grate, and a stream of oil, scarcely
larger than a No. 16 wire or the rapid dropping of the oil | derstand how these
(about six quarts an hour), mingled with a certain quantity | sonous properties. subsacen doAg 1Sy MRS
of air under pressure, was sufficient to raise steam to thirty COPTIN
pounds to the inch in thirty-five minutes. Considering that s sim
during this time the furnace door was kept wide open for Copies of medals or other similar articles may be readily
the purpose of observation, and that the boiler was in a cold made by a very simple piece of apparatus. A cast of the
room and entirely unprotected by jacket, I think this may be | Pedal is first taken in wax. This is done by moistening the
regarded as a good result. " medal or coin :l!ghﬂy, and then pouring the melted wax
It seems to be requisite that the air should have consider- [ OV it-  The object of the moisteningis to prevent the wax
able tension, and mingle with the burning oil in jets, and in | *ticKing to the surface of the metal. While the wax is sill
quantity proportionate to the quantity of oil, in order to en- | ¥ & piece of copper wire should be imbedded in it to
sure perfect combustion; for it was noticed that, while the |®T¥® 88 & support, and to connect with the zinc in the de-
apparatus was being adjusted, considerable smoke occasion. | ™POsing cell. After removing the medal from the mold,
ally arose; but as soon as proper adjustment was reached the sarface of the mold is dusted over with fine plumbago
and the boiler and apparatus had warmed up, the consump- until it appears quite black; all excess of the carbon is then
tion was quite free from smoke and gas. carefully removed with a soft brush. If fine iron fil'ings
Although these tests (some half dozen in number) have can be had, a few of them are sifted over the face of the
been upon & small scale, consuming only about one barrel of mold, and a solution of sulphate of copper is poured on it.
oil, all told, they certainly indicate that petroleum has the It is then carefally washed ; this serves 1o give a very thin
qualities of a strong and economical fuel. coating of copper, and facilitatea further operations, but may
Worcester, Mass., Nov. 6, 1878.  F. 6. Woopwanp, _ | D¢ omitted it not couvenient. Care must bo takes, in put-
= ‘| ting on the plumbago coating, that it comes in contact with

Lavjorroic finds that the addition of 1 per cent of fachsin
to a polution of gelatin will prevent its putrefaction. A
quantity prepared in this manner was kept 11 months with.
out change. The addition of a very minute quantity of
aniline violet to gelatin or to an infusion of coffee was also
found to prevent its putrefaction entirely. It ix hard to un-

Tracks in the Solid Sandstone. the copper wire. A very convenient way of applying this
To the Editor of the Scientific American : wire is to bend it into a ring slightly larger than the medal

a4 to be copied, lay it on the table around the medal, and pour
turkey tm :,l:,.:e::e; ::::8: :?(,:;:,Ti‘:l:;t::e :b:: the wax over both at the same time. Scraping with a knife
four miles northeast of this place, on the farm of Mr, John | & PO%® it completely, The mold being prepared,take an or-
Stevenson, I visited, in company with Mr. Louis Graff of this dinary glazed earthenware basin four or five inches deep,and
place, and made a thorough investigation of the surface of in it set a small flower pot, having previously plugged
the spot. We found that the rocks, which are a very hard | "P the hole in the bottom of the pot with a piece of wood, a
sandstone, extended thickly over several acres of ground. little wax, or other suitable material. The fower pot is to
The top surface of almost every loose rock was marked plainiy be filled with a weak solution of common salt. The outer
with tracks Nke Giose of amall mulss of various siscs- soms basin is then filled with a strong solution of sulphate of cop

ferw wexe 10k over an inchin dlameter. | We found ons very | P and a little bag holding crystals of sulphate of copper
distinct track, showing the hollow of the hoof, and of the is hung in it to keep it saturated. Add a few drops of sul-
size and exactly like that of a common sized horse. We phuric acid to both solutions, place a plece of zinc in the
found a few tracks like those of deer, some such as a deer flower pot, and connect it with the wire of the mold. The
makes when leaping, others made as when walking. Sev- mold being now put in the outer solution, a coating of cop-
eral tracks were made in slipping ; some shewed notches, as [ P soon shows itself. The mold may be_ left in the solu-
made by the notched hoofs of the wild horseson the western tion two or throo' days, If a thick coating is desired.—Boston

plains, We found, where the unbroken stratum had been Journal of Chemistry.

exposed by the washing of the rains, that its surface w L et e

also covered with the :me kind of tracks as those 0:n lh': Xroew as Mistorinne of (he Fasss

loose rocks. M. Charles Gros has recontly communicated a note to the

We ‘were informed that many rocks had been hauled away Erench Academy of Sciences on the study of the yenrl.y

as curiosities; and that there used to be found on the rocks rings, shown when the trunk of a tree is transversely di-

distinet turkey tracks, and perhaps the tracksof other kinds | ¥ided. These layers by which, as is well known, the age of

of birds. A. M. BOURLAND, M. D. the tree may be determined, do not diminish in relative

Van Baren, Crawford ty, Ark g thickness by a constant law. In view of this, M. Gros sceks
: coun: i 058 a cause for the irregularity,and, it seems, has arrived at the
Rallway Religlon, conclusion that the data, mean and extreme, of meteorologi-

- S cal phenomens, when known and tabulated, might be com-
To the Editor of the Scientific American: p:r:d year by year with tho annual ligneous layers formed
Maoy an attentive reader of your valuable paper has been | during such periods in many different varieties of trees.
pained to read av article under the above caption,on page 207 of From the comparison it is not impossible that some inter-
your current volume. Knowing your reputation for fairness, | esting ideas relative to the laws of development of trees
I had rather believe that the article spoken of found its way in- | may be obtained. But, moreover, these laws opce establizhed,
to your columns by accident than by design. There may be | the trees in their turn might become precious collections of
some ** divines " who beliove that * the world was made in & | meteorological evidence for places and times where obsorva.
week,” but they are not the index of the Christian ministry | tions cannot be made. Les Mondes suggests rather a strik-
of today. Clergyman are not of all men most ignorant; and | lng example of what might be learned from anclent trees, as
they that are not altogether unncquainted with the modern de- | follows : **Suppose that there should be found in Egypt & very
velopments of aclo~nCc:iacl.-urly proved by the fact thatnot a |old though living tree, the origin of which dated back tothe
small number of them are among the readers of the SctexTIvIC | time of Joseph.  If, on cutting the trunk, the rings corre-
AMERICAN. We have searched in vain among the utterances | sponding to that period showed seven thick and seven thin
of the late Evangelical Alliance to find one which came any- | layers, there would be tangible evidence of the truth of the
where near calling sclentific men “sorvants of the evil one, Seriptural tradition of the seven years of plenty and seven
infidels, and scoffers.”” Yot it isx taken for granted that|years of famine, besides of the immediate causes of humid-
the delegates will do #o - from thelr pulpits on the first sult ;l.\', tempernture, ete,, to which such phenomens might be

able oceasion. due.”

There can be no real controversy between selence and re- .

-

ligion. Fanaticism and lgnomnce may get fnto colllsion, but DRIER ¥or OrL COLORS AND VARNIsmEs.— Water, 100

: .Mﬂmmﬂm Luye turned over by hand, they

the inwelligent clergyman is just as apt to adopt the teach. | parts; gum lac, 12 parta; borax, 4 parts.
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Srientific Dmericag,

PRIZES FOR IMPROVEMENTS. |

Tho Boclety of Arts, London, has lately issned s dotalled |
statemont of prives offered for \'nrious' practical hupr\wcA|
monts. Wo prosent the 1ist, believing that, I our reads
may not wish to compete, it will be
forjinyvention, and lead to new discove

AT |
suggestive of subjects

sries in othor matters, if
not in thoso here mentioned. Weo have recently |-ubllulu~;l a
list of five othor rewards offered, for imprm'mn;vnln pertain-
ing to tho use of gas, by the same Society, which it is unnec

essary hero to repeat.

The Council, in issuing this list of subjects and neking for
communications upon them, state that they are aware that
somo of the suggestions put forth may, at first sight, appear
ditficalt of realization. In some instances, the thing sought
Involves the use of known substances in the Industrial arts
in a manner in which they are not at present employed, but
in which there is reason to belieye they are capable ;-{ being
used with economy, In other cases the ald of the chemist
is sought to develope such a form of action upon the material
used as will induce the creation of new Industries, or aid the
extension of old ones by ©cconomizing processes, render them
lesa detrimental to health, or lessen the risk of accident to
those employed.

Steam is the motive power now generally employed, but
its use on common roads seems at present, for various rea-
sons, inadmissible. Other agents, such as meroury, gun-
powder, and petroloum, have been tried, bat hitherto with-
out success. Thore ure, however, many other materinls in
Nature to which sclentific men and others may woll turn their
attention for the development of power, and put them in a
form which shall render them available to the engineer and
mechanist, It is believed that not one of the objects here
sought is incapable of realization; and the Council hope that
men of science—engineers, manufacturers, colonists, and ag-
riculturists—will combine with men of capital to realize and
bring many of them into commercial use,

$1,000.—SwiNEY Prize —JURISPRUDENCE: Under the
wiil of Dr, Swiney, a silver goblet, of the value of $500, con-
taining gold coin to the same amount, is presented on every
fifth anniversary of Dr. Swiney’s death “ to the authorof the
best published treatise on jarisprudence,” The nest award
of this prize will bo made on the 20th of January, 1874. Com-
petitors for this prize should gend in copies of their published
works to the secretary not later than December, 1873,

$500,—TREVELYAN Prize.—PRresenvep Fresn Mear:
The sum of $500, placed at the disposal of the Council by Sir
W. C. Trevolyan, Bart., with the Society’s medal, is offered
for the discovery of & process for preserving fresh meat in
an uncooked or raw state better than by any method hither-
to employed, applicable to the preservation of meat in conn-
tries where it is now almost valueless, so ns to render it an
article of commerce.

FornenoiLy Prize,—Under the will of Dr. Fothergill,
funds are bequeathed for the offer of o medal, and * the fol-
lowing subjects are proposed to the Society for their consid-
eration: (1.) The best method of preventing destructive fires,
and of detecting incendiaries. (2.) Of speedily extinguish-
ing fires when water is scarce. (8.) Of speedily seuring
valuable property from the flames, and also from thieves.
(4.) Of preventing or diminishing the numorous fatal disss.
ters from fashionable muslin dresses catching fire, whether
by rendering such dresses less combustible, or having con-
stuntly in readiness a large cloak of incombustible fabric,
composed of asbestos or amianthus, with which instantly to
snwrap the wholo body, Paper of this kind (incombustible)
might preserve from fire valuable deeds and other manu-
seripts, A preminm for the encouragement of such a manu-
fuoture is also recommended.  The above to be varled at the
Society's discretion,” On the present occasion the Society's
medal is offered as follows:

GoLp MEDAL —UNINFLAMMABLE Woon: For the econom-
ic production of an uninflammable wood, so as to ronder
buildings in which it Is employed less destructible by fire.

HowARD'S Prize —Goup MEDAL on $1256: For the pro-
duction of u teaction engine of moderato power, capable of
belog employod as a substitute for horse power on tramways
and in the streots of citios and towns, Tho englne to form
one stracture In combinntion with the tramway carrlage. The
power may | o generated by uny means, provided thut noise,
noxious fumen, and the discharge of rofuso into the airoron
10 the road surfacos are avoided.

GoLp MEpAL, —For the discovery or manufacture of a
menns for safely and economically generating power, suita.
ble for use in place of steam, It should be free from refuse,
noxious fumes, and injurious effects on the motals with
which it may be brought Into contact, or on the workmen

'mmu on Srock Prizk.—Under the will of John
Btock, funds are boquenthed for the offer of & medal for the
eneou t of drawing, woulpiure, and architecture,
BueLn —On the present oceasion tho Socloty's modal
15 offored to female artists, for the bost cameo, doalined and
‘executed on any of the shells ordinarily used for that purpose.
GENERAL PRIZES—GOLD AND SILYEI MEDALA,

 Movos roi METAL Castixa.—For the production of molds
for casting, constracted without seams, and capablo of roajst-
ing the temperature employed in rupning bronse and other

10lten metals; specimons of the molds and casts to be sent

X "Vma-. ' For an economical mothod of coating
eanoln of wine, such us bathy, 5o a8 to prosent o bright
d surface, not readily oxidized and as durable s
d or japsnned surfaco.
Gy or the introduction and use of & veeuum, for
drylog and preservation of frults and yegetablos, elther
fith or without Lieat of low temperature.

VACUUM.—For any now and economlio applieation of a ! cheap and effective mathiod of constructing
| vacuum in the proparation or finish of manufactured goods, | the stowsge of petroleum ‘““W“

Enastic Tonixo,—For an elastic material for tubing suit-
ed to the conveyance of gas, and not Uabls to be affected by
moisture, alterations in temporature, or to be scted upon by
the gas itself,

RoLLEns von Prixmine.—For 8 composition for feeding
rollers for printing by cylinder machinery, similar in con.
sistency and texture to the gelatin rollers used In lottorpross
printing, but adapted for working in water colors.

IMPROVED CuesMical Baraxcs.—For the best chemieal
and assay balance, saitable for the use of students and ex-
perimentalists, which (londed with 600 grains in each pan)
will show a difference of 005 or less. To be gold at & mod-
erate price.

IxcomnusTisLe Wick.—For the production of an incom-
bustible wick, suitable for use in lamps.

Casts (Wirre Manrnip),—For a means of casting orna-
mental panels, or marble groups of figures, flowers, ete., in
white marble, so as to retain the transparency of the marble
itself, as well as the polished surfaces of artistically finished
worka,

Waste Coar.—For a more economical and efficient meth-
od than any at present in use of preparing waste coal, 5o as
to render it available as fuel for engineering or domestic
purposes.

Coar, Wonkixe Macmyery.—For an sccount of the modes
at present in use for gotting coal, and suggestions for im-
provements caleulatod to render the use of machinery more
general in coal mines.

Licaroyg Coan Mixes—For & means of lighting coal
mines, so a8 to increase the light in the workings, and st the
same time reduce the risks arising in the use of the ordinary
miner's lamp.

TuxNELING.—For the best account of the machinery
used in tunneling, with suggestions as to the best means of
applying either compressed air or water power in the work-
ing or getting of minerals.

FREEZING MAcHINE. —For a machine or process, either
chemical or mechanical, for lowering the temperature of sub.
stances by the abstraction of heat, more effectunlly and nt a
less cost than is done by machines at presont in use. The
machine must be capable of working efficiently in the tropics.

ETcHING AND ORNAMENTING IRON.—In & permanent way
by the use of chemicalagents; or by the application of enam-
els; or by both conjointly, for the decorations of iron fire
grates, fendurs, gaseliers, etc.

FoR TEE APrLICATION OF LITHoGRAPIY on BLock PrixT.
156.—To stopping grounds, for etching upon glass or metals
by means of chemical agents.

A Varxisu—or coating which can be applied to iron
wires, so a8 to protect them against rust, and which shall
not be linble to elip off when the wire is bent or rabbed.

A Ganvaxig Evesmest—which shall combine the con-
stancy of the Daniell's cell with the low resistance and high
electromotive force of a Grove's cell.

AN Enecrric CospeENseR—which shall combine high
capacity with small bulk and small residual charge.

A SENSITIVE POCKET GALVANOMETER.—The size should
not exceed that of a watch.

Poraro Disease.—For & method of preventing the potato
disease. .

New EpimsLe Roors.—For the discovery and succesaful
introduction into Evngland of any new edible root or tuber
useful as food for men or cattle, capable of resisting frost,
and saitable for extensive and improved cultivation,

HyprAvnio EXGxe,—For a small, simple, cheap, and ef-
fective hydraulic engine, which, in connection with the con-
stant water supply of towns, can be appled to work lifts in
warehouses, drive lathes, the bellows of organs, ete.

UxsiNkabLe Soirs,—For plans for the cornstruction of
an efficient and seaworthy vessel, such that, when perforated
either by shot or accident and filled with wator, she shall in
part maintain hor floating power. :

DiviNG APPARATUS.—For an fmproved diving apparatus,
in which divers may work free from the Inconvenience of
great prossure, and at greater depths than by means of the
diving bell, holmot, or other existing applinnce.

Ereornic Weaving.—To the manufacturer who first
practically applivs electricity to the production commerclally
of figured fabrics in the loom.

New Guas on Qs —For any naw resin, gum, orolls, the
produce of India or Afries, ealcalated to bo useful in the arts
and manufactures, and obtainable in quantity at & modorate
price, Samples of not less thao 25 1bs. of gom, and 50 Ibs.
of oil, to be trunsmitted to the Society.

Mixus, —For the best method of applying alr or water as a
trnction power lu mines,

PrLEGRALIS.—For un economic and permanent means of
telographing through uninsuluted wires, betweon placos not
Jens than 1,000 miles apart.

CoLosIaL Biuk. —For the importation of sllk cocoons, the
production of mny of the Australian colonles, in & dried snd
prosorved stato, in,bulk, and fit for sik-resling in England.

Sunvack Brocks, —For a ready means of reproducing de.
signs by artists, an surfoce blooks, possoasing sufficlent relief
to admit of thelr being worked at the steam press sharply
and without blar,

(GGusrowpui.—For o method of constructing magasines
for the atoring of ganpowder, gun cotton, nitro glycerin, and
other highly explosive compounds, 80 as to glve inoronsed
pecurity sgainst explogions, snd more effoctually to provide
sgalnnt tho possibllity of large masses of matorlal exploding,
‘or, In cuse of exploslon, comwunicating with other snd ad-

jacont quantities of exploaive materinl.
PETROLEUM AND ornER Licut Oy axo Srmats —For u

citioy, 80 na to give mwmm v
PeAT.~For the introdastion into commerce,
tute for coal, of fuel manufactured ﬁﬂl“@ﬂ tabls
for combustion fo domestic fireplaces, the farnnees of stemn
ongines, and for industris] purposes generally.

Patentod inventions are not excluded from reesiving the
Society’s roewards. The Council reserve to. the
right of withhoid ing all or any of the above. r pro-
miams, as the judges may report. Tbcaﬁlhzﬂn'
receive commuuleations on subjects not incladed in the above
list. The degree of originality snd value of suggested im-
provements will have material infinence on the adjadication
of the award, In all cases & full nccount and description of
the invention for which » medal or premiam is sought must
be sent to the Socloty. All communications must be written
on foolscap paper, on ono side only, with an inch and & quse-
ter margin. They must be accompanied by such drawings,
models, or specimens, as may be necessary to illusteate the
subject. The drawings should be on a sufficiently large
scale to be seen from a distance when suspended on the walls
of a meeting room.

With regard to colonial produce of all kinds, it is absolute-
Iy necessary that a certificate from the Governor, Collector of
Customs, or other qualified person, should sccowpany the
samples sent to the Soclety, certifying that they really are
the prodace of the particulars district referred to. The sam-
ples should bo sufficlent in quantity to eusble experiments
to be made and an opinion to be formed of their quality and
uses; £nd it is desirably that the cost price in the district
from which they are forwarded should be given. In every
instance the probable extent of supply, with the average
yield, if cultivated, and whether similar articles bave hither-
to been exported from the colony or not, and in what quan-
tities, should be stated.

All communications and articles intended for competition
must be delivered, addressed to the secretary, at the Society’s
House, London, free of expense, on or before the 31st of De-
cember, 1873 or 1874. In the first case they will be consid-
ered during the session 1873—4; in the second case, during
the session 1874-5

Any communication rewarded by the Soziety, or any paper
read at an ordinary meeting, will be consideced as the prop-
erty of the Society. Should the Council delay the publica-
tion beyond twelve months after the date of its being reward-
ed or read, the autbor will be permitted to take a copy of
the same, and to publish it in any way he sees fit.

Zine Bandages In Surgery.

An interesting and important experiment in surgery was
performed at the Park Hospital, a few days sgo, in the
presence of a number of distinguished surgeons, by Dr.
Fluhrer, inventor of & new bandsge for fractured limbs.
The contrivance consists of a number of perforated zinc
strips, which, when once arranged, form an absolutely
inflexible bandage, not to be disarranged by any violence or
uneasiness of the patient. As soon as these cover the point
of fracture, the limb is firmly set and the patural outline re-
stored. Inone of the wards of the Park Hospital is Francis
Lefry, a truckman, who had a compound fracture of both
thighs. No parallel case of daal fracture, it is said, ison
medical record; and, as the most unpromising, the doctor
selected it for a practical test. After ether had been given
to the patient, Dr, Fluhrer bent over the sole of each foota
broad zine strip in the form of a loop, the extremities of
which were securely wrapped with cloth bandages previousy
steeped in plaster of Paris, which were prevented from slip-
ping by the tooth-like projections of the reverse side of the
punctured zine, The terrible fracture of both thighs, when
the limbs were stripped for this purpose, could be plaiuly
perceived. To the loops were fastened stout cords, which
passed over the grooves of pulleys affixed to the adjacent
wall, and were drawn taut by Warden Breonan. Dr.
Fluhrer next mummified the limbs with s multiplicity of
bandoges, over which he Iaid his sine steips, and covered
them with o second stratum of bandage. Immediatoly the
Jumpiness about the region of injury disappeared, and the
doctor expects that, in six weoks, this bandage will be
removed, and in two more Lefry will use his lega.

Two Now Steamships,

Two new steamers have recently been completed at the
ship yards at Wilmington, Del., belonging, respectively, to
the Cromwell and Metropolitan lines, and named the Koick.
erbocker and General Whitney, The former vessel s of
iron, of 2,000 tuns register, 280 foot long, 4 feet beam, and
28 feot depth of hold, costing $2060,000, She hus s vertical
inverted condensing engine 44 X798, and four tubular boilers.
With steam up in only twn of the latter, it Is stated, the
ship eanily made s spoed of 10 knots porhour,  She will ply
between this elty snd Now Orleans,

The Genoral Whitney i also of iron, and I besides n very
fine model of marine architocture, Hor longth in 245 foot,
beam 40 feet, hold 28 feot and tunnage 1,848, There are
two inverted onglnes 50 % 60 and three eylinder farnaces to
each bollor, Tho engines and bollers are carofully enclised
in fron, and the engine room Is remarkably commodions and
well lighted.  The vessel has some novel srmngements in
the shape of four Indopendent holsting englnes, operati
noven frolght cranes statloned at varlons poluts. By this
meana the time consumed In recolving or discharglng cargo
‘will be matorlally reduced, The port shutters are also of
new fnvention, and are eanily worked by one man, though of

excoptionally ponderous construction, The ship will bo used.
for frolght purposes only, botween this ity and Boston,
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IMPROVED TURBINE WHEEL GOVERNOR,
Wo lluatrate herewlth a novel and gimplo form of appa.
ratus which, it is claimed, acts as an eMciont and relinble
rnor for turbine or other wator wheels, The construc.
s of u type generally familiar, tho balls boing thrown
out by the centrifugal forco of the rapld rotation, which of
courdo ncreasss with the spoed, thus, through suitable appa.
satus, conzrolling the gate, nud lhence the quantity of water
which renchies the buckots of tho wheel.
A I# tho driving band and pulley by which motion is given
to the governor shiaft. Pivoted to lugs Immovably secured
to-the latter, at B, are the bent levers, which
torminate in the balls as ghown, These
communicate with other pivoted rods, the
connection between which is clearly indi-
cated in the engraving, and which finally
connect above and below with sleoves, C,
which slide freely up and down the gover-
por shaft. To the sleeves are secured por-
tions of clutches, the corresponding parts
of the latter being atiached to two looso
pulleys, D and-E.  Pulley D conneots
with another pulley on a second sbaft, F,
by means of & straight belt. Pulley E,
howover, is attached to the same by a crossed
band. Consequently the offect is that, when
the pulley, D, isin action, the shaft, F', ro-
tates in the contrary direction to that which
it assumes when the pulley, E, is in opera-
tion. Bbaft F bas a pinion, @, on its lower
end, which pinion communicates with a
gear wheel on the gate shaft.

The operation of the deviea can now be
easily followed. The turbine is started by
opening the gate by turning the large hand
wheel shown on the shaft. To do this the
pinion, G, which is connected with the shaft,
F, by a slotand feather, islifted by the foot
Jever, H, so that its teeth no longer engage
with those of the gear wheel. As soon as
the turbine isin motion, however, the pinion
{s allowed to fall back into place. The pul-
ley, A, rotating the governor shaft, trans-
mits motion to the balls through the rigid
conretion of their arms at the point, B. It
is evident that, as the rapidiiy of motion
increases, the balls will nssume a position
more nearly perpendicular to the vertical
ghaft, and in 8o doing will raise the upper
gleeve so that the clateh upon it and the
pulley. D, engage, causing the pulley to be
carried around. By this means the shaft,
F, and pinion, G, will be rotated so ns ta
turn the gate shaft and partially close the
gate, thus checking the inflow of water,
The speed of the wheel will, of course, diminish, when the
balls will fall and the clatch above drop out of action. In
case the speed should become too slow, then the further ef-
fort of the balls to reach the lowest possible point will
cause the lower clutch to coms intoaction with the pulley, E.
This, however, as we have already explsined, causes the
shaft, F, to turn in the opposite direction, opening the gate
wider and increasing the spead. It is evident that the sup-
ply of power will be so adjusted as to Cevelope & speed of
haft that will keep the governor arms and balls between
the two clatches, for, as a matter of course, the moment
either clutch comes into action, the effect is either to in-
crease or diminish the speed untii the apparatus resumes its
proper position.

For further particulars address the inventor, Mr. Joseph
F. Terhune, Stockholm, N. J.

GAS BREACEET MATCH SAFE.

Everybody has experienced the annoyance of searching for
matches in & dark room, doubtless 1o the no small detriment
of temper as well as of such projecting portions of the body
as are brought in sudden contsct with vagrant rockers or
sharp corners of tables and bureaus. Match safes, in fact,
have the unpleasant pecaliarity of apparently never remain-
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ing in the spot where last plsced, because every one using
the contents leaves the box wherever about the room he may
happen to be, so that the next person is obliged to hunt for
it. Moreover, about pine tenths of the common match re
ceptacles upset on the slightest provocation, strewing the
floor with Inflammable materis], ready to take fire and burn

ever accidentally stepped upon. We illustrete herewith a new
form of safe, the invention of Mr. M. L. Orum, which ran
nelther upset por wander about a room, because it is fastened

it. The fixture in firat romoved, the holo In the devics slipped
over the pipe, and the bracket replaced, the wholo balng the
work of a moment, Thus located, the box In always ut hnnd
whon and where wanted, and, besides, In situnted at the
point whore matches are usually serapod upon tho wall, thus
preventing injury to the paper or paint, It ean bo made with
either one or two receptacles for matohies, two boing prefer-
nble, ns one of the boxes may be employed to rocolve the
burnt sticks, In matorial, style, and doslgn, the attachment

may correspond to the bracket to which it ls serewed,
For hotels, where Jodgers are apt to carry off the mateh

TERHUNES TURBINE WHEEL GOVERNOR.

boxes, the invention is excellently adapted, while its con-
venient and ornamental form will doubtless commend it as
2 necessary appendage to the gas fixture in every room.

For further particulars regarding rights to manufacture,
application should be made to Messrs. Mellor & Orum, 448
North 12th street, Philadelphia, Pa.

The Opeloscope.

This is a new and simple instrument, suggested by Pro-
fessor A. E. Dolbear, for the purpose of demonstrating the
pulsations of sonnd. Take a tube of any material, from one
to two inches in diameter, and anywhere from two inches to
a foot or more in length. Over one end paste a piece of
tissue paper or a thin piece of rubber or goldbeater’s skin;
either will do. In the center of the membrane, with a drop
of musilage, fasten a bit of looking glass not more than an
eighth of an inch square, with the reflecting side outward, of
course, When dry, take it to the sunshine, and, with the
open end of the tube at the mouth, hold the other end so
that the beam of reflected light will fall upon the white wall
or a sneet of paper held in the hand. Now speak, or sing,
or toot in it. The regular movement of the beam of light
with the persistence of vision presents very beautiful and
regular patteros, that differ for each different pitch and in-
tensity, but are quite uniform for given conditions. If a
tune like “Auld Lang Syne” is tooted slowly in it, care being
taken to give the sounds the same intensity, a series of
curves will appear, one for each sound and alike for s given
sound, whether reached by ascension or descension, so that
it wounld be possible to indicate the tune by the curves; in
other words, it is a true phonautograph.

By trial one can find soma tone which causes the mem-
brane to vibrate in a single plane, and of course a straight
line will appear upon the ecreen. If, while the sound is
continued, the tube be swung back and forte at right angles
to the line, the sinuous live will appear, which may be either
simple, representing a pure and simple sound, or it may be
compound sinuous, showinug over tones, precisely as in K.
nig's manometric flames,

With the lecture room darkened and using the beam of
light from a porte lumiére or from a lantern, these may be
projected of an immense size. There is no trouble in the
world in msking them eightor ten feet amplitude or more if
needed. At a distance of bat thiee or four feet, the curves
will spread out to two or three feet in length when a tone is
made to which the tube can reasonably respond,

e

The Water Supply of Rome,
In the course of a lecture on Roman antiguities, delivered
at the Royal Institution, London, Mr. J. H, Parker said:

immovably to the wall by screwing the gas bracket against

The celebrated Aqua Marcia has recently been again brought

- S — :w
into Rome, and in rapidly coming into use, belng connldered
the finost drinking water In the world, nlwayn cool oven in
the hottost weather, On the river Anlo itsolf, where a
fine ensendo falls over tho rock, there lsa deep rocky Rorge;
nnd lore groat engineering works wers made In the thme *
of lnudluy and Nero, A groat wall, 12 feet thick, built of
Inrgo blocks of stone, was erected meroms the river at the
lowor part of the gorge, forming n dam of 100 feet high and
12 foot thick, to enclose n portion, porhaps 100 yards long,
botweon thoe dam and the natural capeade: the water was
mado to full over the dam, which thus beeame the caseado ;
but at one ond of it n specus was made below
the level of the surface of the water, so that
the water must always flow through that
specus, and consequently through Rome,
before any of {t conld fall over the eascade.
This magnificent and most useful plecs of
engineering continned In use for centuries.
1t was destroyed in the fourteenth century
by an ignorant monk, who was annoyed by
atemporary flood in the upper conntry,which
averflowed the mendows near his monastery,
nnd, to relieve that, he made & hole at the
bottom of the great dam, The foreo of the
water soon earried all bofore it, and caused
a great flood over all the lower country, even
to the Tiber, and did immense mischief—
-even the walls of Rome were injured,

Mr., Parker said that ho had not time to
describe the thermme, or great public baths,
to supply which most of the aqueducts were
made, but he could not concluds without
mentioning that the opinion, commonly en.
tertained, that the ancient Romans were Ig-
norant of the fact that water will rise to its
level, is entirely a popular delusion. At
every half miloof the aqueduets, on their
course from the foot of the hills to Rome,
each aquedact forms un angle, to break the
force of the water, and at that angle a great
reseryoir is made, with a piscioa or filtering
place at one end. Euch piscina consists of
four vaulted chambers, two above and two
below. The water enters into the top of the
first upper chamber; it then falls through s
hole in the vault into the frst lower cham-
ber, then passes through small holes in the
intermediate wall into the second lower
chamber, then rises again through a hals in
the vsuit into the second upper chaiiver,
and then follows its course at the =ame level
as it originally entered, depositing its mud
in the lower chamber asit passed. Each
piscina is therefore made upon the principle
of water finding its level

They used the large stone specus, or aqueducts, instead of
ordinary pipes, because they could not depend either upon
their leaden pipes or their ¢2rra cofta pipes to resist the force

of such a stream of water. Nothing but the concrete stone
was strong enough.

At the present time, the cast iron pipes of the new comya-
ny are bursting every day in the streets of Rome to such an
extent that the managers of the company fear that the ex-
pense will be ruinous to them. This scems to show that
the old Romans were better engineers than we are,

A Trade Mark Decision.

The value of trade mark security to manufacturers and
merchants is forcibly demonstrated in the following recent
decision of thie Supreme Court,rendered in the Circoit Court
of the United States for the Eastern district of Pennsylvania,
McEenna, judge, in the case of the Lowell Munufacturing
Company against Larned and Starr, which is 6f interest as
bearing on the law of trade marks. The complainants many
years ago began to send their rolls of carpet to market with
a hollow wooden shell in the center of each roll. The an-
nexed engraving exhibits the construction. Fig. 1isa plan
view of the inside half of the shell. Fig. 2 is an end
view of carpet, rolled, with shell in place. This shell
can both be seen and felt. Becoming a distinguishing
mark of the goods, they continued its use and adopied it as
their trade mark, registering it as such in January, 1871,

under the act of July 8, 1870, Defendants copied it, and
complainants having broughe suit, pleaded that it was an
unpatented mechanical contrivance for rolling tho carpet
and extracting the spindla, After full argument by Horace
Barnard and Ludovic C. Cleeman for complainants, and
Victor Guillon for defendants, Judge McKenna decided that
the “shell” ig a good and valid trade mark, and complain-
cuts are entitled to its exclasive use, furtuer deciding that
defendants have infringed. A perpetual iojunction s
granted, with reference to a master (o compute and assess
profits and damages,
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BLACKSMITH'S MEASURING WHEEL.

Mr. Thomas R. Way, of Springfield, Ohio
of the device herewith illustrated, for
cumferonce of wheels and the lengt
g_vrvs ﬂu-ru.’-“r are to be made h

moeasuring the eir

h of the fron from which

ratus consists in an oxtra polinter pivoted to the
hand which indicates the wheol me asuro, for the
purposo of deducting from the latter xhc.nmmml
to bo allowed for expansion of the metal

The wheel shown revolves freely on ity axle
to which, however, the hand, A, is rigidly n{j
fixed. The pointer, B, is secured to the ],-,m.|
A, by a screw, as shown in Fig, 9, so that 'n»c'
end may be sot at any desired distance from that
of its support. The device Is applied and car
ried around the wheel to be moasured, as repre
pented in Fig. 1, where the hand, A, Indicates
the length of circumference passed over. The
pointer, B, is then fastened with its end ata dis.
tance to one side of the hand equal to the amount
of expansion of the iron. The apparatus is af.
terward carried over the tyre, which is cut at the
point indicated by B.

The invention may also be employed by coop
ors for measuring hoops, in which case the extra
pointer may be used to indicate the allowance for
lap.

— i e
The Novel Steamer,

The ealoon steamship designed by Mr. Bessemer, to make
nen sickness impossible, is well under way at Hull, England.
The framing is nearly complete, and a good part of the
outer plating has been put on. Thesteamer is 850 feet long,
40 feet broad inside of her paddle boxes, and of 2,774 tuos
burthen. Bhe will be driven by two sets of paddlewheel en
gines, acting upon a double set of panddlowheels, situsted 100
feet apart, the aggregate power of the engines being no less
than 4,600 herse power. The two ends of the ship are alike,
and each will be furnished with a rudder. Her most charac-
toristic feature is her saloon, which will be 70 feet long and
80 feet wide, and suspended up' n massive pivots at the cen-
ter and at the extremities. Thus supported, it will be
brought under the coatrol of pawerful hydraulic gear,
worked by the principal boilers of the ship. This gear will
be so arranged that it is expected a man will be able to im-
part to the saloon a rolling motion in relation to the ship pre-
cisely the reverse of that which the ship herself receives.
The engines, it i= anticipated, will drive the vessel at a speed
exceeding 20 miles an hour.

O -
THE BLACK NECKED SWAN,
The swun, in one or another of its numerous varieties, is
aboriginal in all parts of the globe, A large number are to
be found in our beautiful Central Park. The proud and

Wk VTR B e,
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The peculiarity of the appa- | the Man

beautiful of birds

————————————————

| placid white ‘swan is probably the best known of all the spe- | filed in the Patent Office 20,854 applieations for patents, for
the inventor | cles, and is certainly, when on the water, one of the most | cluding reissues and dexigns; 253 spplications for the exten-
Virgil cited the black swan as a rara | sion of patents, and 519 applications for the reglstering of

reis, and as the black variety is indigenous to Austral'a only, | trade marks, Twelve thousand nioe hundred and seventeen

tuan poet’s scquaintance with it must have beenra
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BLACKSMITH'S MEASURING WHEEL.

ther mythical. The black necked swan (cygnua nigricollis), of
which we present an illustration, is a native of South Amer-
ica, and it rivals the European white bird in the color of its
body and wings, while its neck and head are of a splendid
black color. In the red color of its bill it also resembles the
white swan. A pair of these birds were taken to England
and placed in the zodlogical garden of the late Earl Derby, at
Knowsley, near Liverpool; and when the collection was dis-
persed, at Earl Derby’s death, the Zodlogical Society, of Lon-
don, became the possessors. Specimens of the variety are
al=o to be found in the gardens at Amsterdam and Cologne.

As shown in our engraving, the young birds are singulsr-
Iy undeveloped, their necks being especially at variance with
those of the grown birds, Bat time adds to them not only
their singularly graceful form and beaatiful plumage, but
also the prodigious strength for which the whole species is
remarkable, instances beipg on vecord wherein men’s limbs
have been broken® by the blows of the wings of infuriated
swans, whose pugnacity at breeding time is notorious. The
females lay from five to eight eggs, the period of incubation
being six weeks,

O
Thoe Year’s Business at the Fatent Ofifico,
A statement prepared by the Commissioner of Patents
for the coming report of tho Secretary of the Interior shows
thay, during the year ending September 30, 1873, there were

§OUTH AMERICAN BLACK NECKED SWANS.

patents, including relssues and designs, were issued; 285
extended, and 055 allowed, but pot lesaed by
reason of non.payment of the final feo; 3,274
caveats were filed, and 476 trade marks regis-
tered. Thoe fees received during the same period
from all sources amounted to £701,626,72, and
tho total expenditare to $609,440.00, making the
roceipts $2,177 in excess of the expenditures.
The appropristion asked for the fizcal year end-
ing June 80, 1875, is £693,500. The expendi-
tures Included $40,000 for the publication of the
Official Gazette, $40,000 for printing current
drawings, and $60.000 for the reproduction of
old drawings. These items were unusual, and
account for the absorption of most of the custo-
mary excoss of receipts over expenditures, The
cost of printing current drawings has heretofore
been defrayed out of the government printing
office appropriations. In regard to the reprodue-
tion of old drawings, the Commissioner consid.
ers the amount expended for that purposes good
investment, not only with reference to the intel.
ligent advancement of the manufacturing ioter.
ests of the country, but financially, as they are
now being sold at two or three times their actual cost. The
Commissioner again invites earnest attention to the great
want of additional room for the proper transaction of the
business of the Office, stating that is uttsriy fmpossible to
properly classify the work of the Office, in order to insure its
being economically and well done, In the present crowded
state of the files, records, and exhibits,

Effect of Artificial Addition of Phosphates to the

Food of Lambs,

V. Hofmelster states that two lots, each consisting of
three eight weeks old wether lambs, were foi from May to
December on hiay and potatoes, with a little salt, this diet
being selected as characteristically poor in phosphates. One
Jot received precipitated tricaleic phosphate with its food,
the other lot none. During the last 77 dsys most phosphate
was given, the phosphatic diet then containing one fourth
more phosphate than was supplied by the vegetable food.
The lambs gained about 18 Ibs, per head in the six months.
Those receiving vhosphate showed a distinetly better appe-
tite and drank more water than the others, but their greater
increase in weight was Insignificant. When slaughtered the
only difference between the two lols was a slightly larger
weight of stomach, intestines, and lungs, in the case of the
lambs receiving phosphate. Five bones of two lambs in
each lot were carefally examined. The fresh bones of the
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was gonorlly more water and less fatin th
' the Inmbs fed with phosphato; the dry bones o

a small increase of plioaphoric acid, coupled with a di

fore log.

Experiments were mado as to the digestibility of phos-

b fiod with phospliate were on an avorage slightly the
s they bad a moan specific gravity of 1:984, tho spe-
of tho other lot being 1:850. Analysis showed

Jambs also generally contained o slightly larger pro.
8 Qf incombustible matter; but looking at the absalute
ties found in the honea of the two lots, there was no
sase of incombuntible matter by foeding with phosplinte,

minution of lime. The amount of fat in most of the bones
wha vory high, reaching to 40 por cent in the dry bone of the

Boequirel when plunging the impressions In ammonin, in
excoodingly oasy to produce with paper. To affoct thi, it is
only nocossary to put the print, after it comes ont of the
o | frame, into a solution of earbonate of godn, and then plunge
f [ it, after washing, in n solution of nitrate of lead, and expose
it to punlight in a bath of an alkaline chloride. The phe-
nomenon may also bo produced in severnl other ways,

To roproduce landscapos in the camera, it Is necdssary to
provent, as much as possible, the netion of diffused light,
< and to do this n cong of eardboard of sufficiont longth I
fixedl in front of the loens, The time of exposure with o
Darlot lens of about oight Inclivs foeal length s from fifteen
minutes to an hour, operating with an open stop and in full
sunlight,— M, Do St. Florent,

The lambs fed on hay and potatoes (chiofly the Iat. -

tor) digested during six days 258 per cent of the phosphorio
ld?l.wl 40°0 por cent of the lime contained in their food ; and

in another experiment of four days, 409 per cont of phos-

phorle neld and 20 6 por eent of lime. Inn furthor uxperiment

THE DEEP IRJECTION OF CHLOROFORM.
In n papor recontly road before the Academy of Medicine,
Profossor Roboerts Bartholow, M, D., says:
It is troe that the injection of o few drops of chloroform

of six days, with two year old sheep, on a similar diet, 43°8 | into the gums for the relief of toothache has been practiced

per cont of the phosphorie acid and 430 per cent of lime in
the food wore digested.  When the lambs received 6 gram.
mes of procipitated phosphate per day, the whole of the ex-
tra phiosphoric acld was taken up; but when the quantity

by others, and by mysclf, with success; but hitherto, as
farns [ am awnre, no ono has used the deep injection of chlo-
roform for the cure of tic dewlowrewr, Indeed, the hypodermic
injection of chloroform has been regarded a8 improper, ow-

wan incrensed to § grammes, only about half the phosphoric ing to the violent local inflammation which follows its intro.

acid was digosted,  In no case was all the lime of the phos-
phate taken up, but & greater proportion of the lime was
takon up from the larger dose of phosphate,  The old sheep
recoived puperphosphate.  When 10 grammes were ndmln_.
istored per day, the whole of the soluble phosphate was di-
gosted ; but when the Jose was increased to 20 grammes,
only 64 per cent of the soluble phospbate was digested. As
with the lambs, a greater proportion of lime was taksn up
from the larger dose of phosphate.—Journal of Chemical
Seionea,

Photographs In Natural Colors.

After many unsuccessful attempts, I have at last been
fortunate enough to discover a method of producing, with
great ease and certainty, heliochromic. prints whose colors
are closely allied with those of nature. Ihave obtained by
my method 1eproductions of colored glass and stamps. T
can nlso obtain landscapes in the camera, but with colors
yather weak in nature, the regult, no doubt, being capable of
improvement by having recourse to a better adapted ap-
pantus,

My method of operating, at which I have arrived after
numerous trials and experiments, I will now describe:

A sheet of paper, with as fine a grain as possible, is
plupged into a silver bath made up as follows:

Nitrate of silver....oovaveeees djaEin 20 ports,
DIStILLed WAter ot v aenessansansvanins
are taken, and, as soon as a solution has been made, there is
added :

N A i R TS 100 parts
o T R S S B R ST SR 10~ %
When the sheet has been thus treated snd dried againp, it is
further plunged into a solution of
H LT S e RIS 50 parts,
) B A S e o 00,

A little zine white is dissolved into the hydrochloric acid
Leforchand. .

After this double treatment, the sheet of paper is exposed
to sunlight for a short time, until its surface has assumed a
violet blue tint. It is then immersed again, after desic-
cation, in the silver, as algo in the hydrochloric bath. These
operations sre repeated until 8 most intense blue has been
obtsined, this being the only way to secare very vigorous
images.

Before the paper is altogether dry, it is put into another
bath, made up by sdding a few drops of a solution of mer-
cury, dissolved in nitric acid, to some distilled water. The
sheet is allowed 10 remain from five to ten minutes in this
Iast nemed bath, and is then dried by contact with blotting
paper.

The pheet thus sepaitized is then exposed to light under
volored glass—a colored magic lantern slide, for instance;
ond after s period of twenty to thirty seconds in the sunlight,
an impression on a white ground is obtained, with all the
colors of the model. The colors are more vivid, and the
rapldity quite as great, If there is added, to the bath just
mentioned,

» Baturated solution of bichromate of

"thchornmmonh................ 2 parts
T S R
Chlorate of potash. ..., U R

To fix the prints in some degree, they are washed in plenty
of water, and then immersed in

After again washing, the Impression is put in a bath sat.
urated with an alkaline chloride, Then, after a final wash.
~ ing, the image will be found o resist for & considerable time
the action of diffused light,
ACTION OF COLOMED GLASS.

1. Much greater rapidity is obtained if the chloride of
sllver paper is darkened under violet or blue glass.

2. If, on its exit from the nltrate of mercury bath, tho
shoet Is exposed under a colored glass, and there are inter-
speraed, between the sunlight and the glass, screens or glass-
es of Mmuﬁ‘ah obsarved that the colors ap-
pear more rapidly under the yellow, green, and red screens,

) COMPLEMESTAIY COLONS.

The phenomenon of complemontary colors, observed by M.

duction to the subcutancons areolnr tissue,

The 111 effects produced by the injection of chloroform into
the nreolar tissue are these: vaporization of the chloroform
and consequent gaseous distention of the surrounding parts,
painful swelling, inflammation, and the formation of an ab.
=cess.  The pain experienced by the patient at the moment of
injection is also considerable ;and as the neadlo is withdrawn,
the chloroform scts with encrgy on the wounded skin, These
are vory seriousand almost insuperable objections to the hy-
podermic injection of this ngent. Thesame objectionsdonot
hold against the deep injection of chloroform according to
the method which I practice for the cure of tie douloureus.
It is true considerable pain is experienced and swelling arises,

and no abscess is prodaced.

The needle is inserted under the upper lip, which is raised,
and passed so deeply that its point shall rest near the infra-
orbital foramen. The chloroform is then slowly injecied.
When the needle is withdrawn, firm pressure from the check
is made over the point of insertion of the needle, and is
maintained for a time to insure the diffufion of the chloro-
form.

It is generally admitted that injection of the anodyne at
the site of pain is not necessary to the relief of nenralgia,
The curative effect is supposed to be due to the impression
made by the anodyne on the center of consciousness.
‘While this is undoubtedly true, there are many reasons for
believing that thelocal influence of an anodyne on the end or-
gans, the seat of an painful impression, isvery serviceable,
for pain of peripheral origin is mades of two factocs, an irrita-
tion of the sensory nerves, a realization of this irritation by
the centers of conscious impressions. Furthermore, there
are good reasons for believing that improvement in the con-
dition of nerves, the sent of a painful sensation, reacts bene-
ficially on the center with which they are physiologically and
pathologically connected, although the peripheral pain may
be the reflection outwardly of a centric lesion.

Itis a singular anatomical fact thatthe facial vein com-
municates with the pterygold plexus and the cavernous sinus;
hence an injection of chloroform into the part I suggested
and practiced in this operation must reach the brain more
directly than by sny other route. The effect, hence, may be
much more decided than when injection is practiced into
remote parts,

Case 1.—Mr. M——, aged about fifty years, married, and
by occupation a book keeper; a tall, rather spare man, of
nervo.sanguine temperament, His hair and beard are freely
sprinkled with gray. Although pursulng a sedentary occa-
pation, he has had considerable outdoor exercise, and led
a mather active life. Boing In good circumstances , his hygienic
surroundings have been favorable. He has lived freely and
has always had o good appotite snd vigorous digestion. He
in nccustomed to the daily use, in moderation, of whisky and
tobaceo,

About two yearsago Mr, M. began to snffer with pain in the
infra.orbital branch of the fifth necve. Thoattacks appeared
with more or less frequency during the ensuing eighteen
montas, and graduslly increased in severity.

When he presented himuelf to me for troatment, he was in
the following state: ho was emaciatod, and his countenance
was anxions and worn, Owing to the extreme suffering which
mastication induced, he had great difficulty In getting asuf-
ficlont supply of food. Evory motion of the lip, the gentlest
washing of the face, o touch of the cheek, induced & parox-
yam of pain of horrible severity. The pain was on the right
side of the face, and was oxperienced in the infra orbital
nerve and its terminal branches. During the paroxysm, the
muscles of the face were convulsed, the eye injocted, and pro-
fuse lachrymation occurred. There was great tendernees
to pressure over the infra.orbital foramen, and a slight touch
indaced a paroxysm of pain. His teeth, although not very
good, did not appear to bo the seat of the irritation, for
no paln was doveloped by pressure on or by striking them

sharply, Ralsing of the upper lip always caused n sovere
paroxysm. In consequence of this, talking was painful,
and the attempt to smile brought on an agony of suffering,

#0 that ho avolded pooing bis frionds. There were no evi-
dences of Intrn-cranial disease oxcept nouralgia, nor was
thero a history of specific infection.

I detormined, as the patient was naturally most anxious
to obtain relief, to injoct ehloroform. Charglog the syringe

but the pain quickly subsides, and no inflammation ensues | *7Y
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with half n drachm of Hquibb's ehloroform, 1 g the
noedle dooply under the lp, aceording to the mﬂ“wbmx
huvo nlrendy desaribed, and Infocted the chloroform in the
nolghborhood of the foramen, Mr. W. experienced o very
sovero prroxysm of pain at the moment : this was suecosded
by burning pain at the site of the injeetion, numbnoss of the
lip, giddiness and sopor, and swolling of the chook. In ri.
slog to walk, ho staggered and had d"ﬂﬂ.“! in ﬂ‘h‘lm
tho vortieal position,  He went immediataly home and Iaid
down, In consequenco of the continued vortigo wnd drowsi-
nops. The giddiness did not entirely dissppear for twonty-
four hours or more. The pain consed and haa not wines re-
turned, o period of more than threo months baving now
olapsod.  The pationt did not again present himself until
threo weeks, being desirous to nscertain, beyond poradyven.
ture, that his relief was permanont, n fact which he ecould
nearonly realize after the protracted and agonizing suffor.
g which he had endured, A remarkable improvemuont
hnd occurred in  general condition In this time. He had
galned Inrgoly in weight, and his countenance wore s cheor.
ful expression, instead of the anxious and suffering appear-
anco which it had before presented,

Cane 2.—Mr. E. V. W, farmer by occupation, sged
about fifty.-six, aman of medium height, compuetly built, sud
of billo-nervo.sangninous temperament.  He always bad
enjoyed good health and led sn nctive outdoor ife.  About
five yoars ago,lie began to exparionce decided pain in the infra.
orbitai division of the right fifth nerve, The paroxysms oc-
currod at first at long intervals ; within the past year they haye
rapidly increased, and during the last three months have
beon nlmost continaous. During thistime, the lightest touch
on tho surface of cheek, a current of nir, washing the face,
rulsing the lower lip, and especinlly the mastieation of food,
haye given rise to horrible paroxysms.  Latoly Lo hins found
it necousary to eat alone.  The frightful contortion of the
muscles of the face, and the rolling of tears down his cheek
during mastication, have excited so much approbension in
his family and friends as to render this isolation neces-

As I usual in these cases of tic douloureux, the countenanee
of this pationt expressed great suffering. He looked worn
and anxions. When giving me his history, he lad repeated
paroxysms, during which the muscles on that side of the face
becnme convulsed, the tears rolled down his cheoks, he
censed to speak, and his countenance wore an expression of
great agony, He described the pains as of two kinds:a
sensation of painful vibration in the face, eye, and forehead,
and sudden darting pain, of intense severity, shooting up
through the jaw to the eye and head. When I lified up the
lip to exnmine the mouth he had an atrocious attack, and
begged me to desist until the paroxysm cessed. There wis
no disense of the teeth. Besides the neuralgia, hehad no
symptom of cerebral disease. His funciions were other-
wise normal, The Joss of flesh was plaiuly due to the
difficulty experienced in taking in a sufficient supply of
food

linjected, in the way already describad, thirty minims of
chloroform. This brought on a severe paroxysm of pain,
which continued fora few minutes, but was snceeaded by
a feeling of relief, numbness of the face and lip, some
drowsiness and swelling of the cheek. The relief to the
pain lasted nearly twenty-fuar hours, when a light paroxysm
ensued and the injection was repeated. In all, fourinjections
were made in space of & week, but no pain was experienced
after the second injection. At the expiration of two weeks,
baving had, meanwhile, no recurrence of his old malady, he
called to say he was perfectly well. Ashe has not since pre-
sented himself, I have no doubt that he continues free from
any return of the disesse.

.

EMBALMING THE DEAD.—In the Vienna Exposition there
were severa! specimens of the embalming of parts of theha-
man body. Those exhibited by Dr. Marini, of Naples, were
particularly to be moted. One of these was a large round
table made of muscles, sinews, ote., of a dark brown color,
with a handsome polish. Among his other exploits he pe-
trified Thalberg, the deconsed pianist, and the widow ia said
to keep the corpse in her drawing room. He slzo embalmed
Mazzini, and so well that some of the more economicsl ad-
mirers of that statesman urged that the body should be set
up in Rome as a statue, and thus saye expense.

SAGACITY OF Brrps,—Cortain facts render it probablo that
birds, in some manner, become nware of cholera infection in
the air. Recent European journals state thatat Munich,
where several cases of cholera have occurred, the rooks and
crows, which flew about the steoples and through tho trees
of the public promensdes, hnve all emigrated ; and the same
thing happened daring the cholera seasons of 1836 and 1854,
Acm'rding to Sir Samucl W, Baker, the samo phenomens
occurred at Mauritius, where the martins, which exist in
immense numbers tho year round, wholly disappeared du.
ring the prevalence of the cholera.

QUALITATIVE ANALYSIS OF Bexziye.—Commercial ben-
zine often contalns qulte a large proportion of petroleam,
which leaves o dinsgrecable odor when the benzine Is em,
ployed for the removal of grease, A small plece of pltch is
placed in o test tube and the suspocted lignid pourad upon
it. Pure benzine will readily dissolye the plteh, forming
a tarry muss, while ndulterated bonzine will b loss and less
colored In proportion to the amount of petroloum contained
fnit. Conl tar wil dissolve easlly in pure benzine, but
forms distinet layers when impure matorial 1s omployed for

the solution,
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SOIENCE AND HEALTH,

The American Puablie Health Assoclation, o bady the ob-
fects of which nre sulllclently indientod by it name, recent]
held ity second annual moeeting in this ci-ty. . ¢
intorosting and valuable
others wore read, of the
abatracts herewith,

Dr. Nathan Allon, speaking upon the
pointed out that w mind well eultivated nnd balanced, cheer
ful disposition, temperate and rogular habits, are -gr:vnt pro
moters of long life. Hence longevity is found among civilized
nations more than among savages, The prerequisites of
prolonged lifo may be classed under the hends of constitu-
tion, Inheritance, and obedionce to lnws, It was finally con
‘ sidored that phyalology in its practioal application is yot in
g ity Infancy ; and when it is thoroughly understood in the fam.
ily and the schoolhouse, the duration of life will bo greatly
increased, y

A number of
papers by ominent physicians and
more important of which we giv

o WAl S L )

lawn of longevity,

‘ THE NOUSEKEEPER'S NESPONSIDILITY
! formed the subject of some excellont remarks by Dr, Bdward
Jamus, of Dorchostor, Mass., in which he said that man s
i more affectod by the kind of food he eats than the lower an.
] imals, because heis of a more ponsitive disposition, All meas-
. ! ures of his life ought to depend on his digestion, and the
" maothods of his housckeeper. The stomach ls originally
sound. It can digost and convert all propor food necessnary
for the support of the animal body, if it i suitably selected
and prepared. If, aftor our meal, the stomach complains,
we have headache, or are languid, nervous, depressed, havo
pains of neuralgin or indigestion, or our enorgios are over.
borne,it must be referred to the way in which wo have treated
the stomach by putting unsuitable burdens upon it, A large
portion of theso illa are due probably to our own fault,
and to our love of what wo call roally good eating; but the
cook and housekoeper are, more likely, to blawme.
e Dr, Hamlyn, of Bangor, referring to

) DIET,

considered that, in the selection of meat for food, there is too
little care. Flesh contains the elements of viclous poison.
Butcher's meat contains but a small portion of nutrimene, as
shown by French plysicians. It is now exposed to the air
before serving it for the table, The exposure deprives it of
# portion of its nutriment. Animals should be stalled and fed
before being offered for food ; but so far from that being the
case, they are brought here by long travel in cars, worn and
linrassed. The meat should be prepared at the pastures of
tho eattle; and if necessary, the law of the nation should
secure such a consummation.

THE SANITARY RELATION OF HEALTI AND AROHITECTURE

was considered by Mr., Carl Pfeiffor as of great importancs,
inasmuch as the architect furnishe: the human body, by
means of its dwelling place, its house, with the proper medi.
clue wherawith to regulsate its intercourse with what is its
chisf food and nocessity—air. As this chief food exceeds in
amount three thousand times that of all other kinds, so in
proportion is the science of building a proper house of
pre-eminent importance to the science of hygiene. One of
the first priuvciples of architecture is that the material of
bullaings should be dry and porons. The furnitore can
chill and produge rheumatic affections if it is damp or huy
been loug in anunheated room. Cold bedrooms are breeders
of disease unless they have ventilation besides their cold,
Poople sleep in airtight cold rooms and believe they are
doing & wondrous thing for their health, particularly if they
have the bedroom aired in the morning. All night long
the alr stays unmoved and becomes slowly polsoned, while

: the evaporation of the body settles upon the walls and makes
the room more and more sirtight,

Referring to the
REFUSE OF CITIES,

Dr. €. A. Leas, of Baltimore, recommended great care nnd
regularity in romoving the nshes and garbage from the vari-
ous sections,  He urged that carts should be employed in
this service, and that ashes and vogetable mattor should be
kept in separate receptacles, and emptied at regular and
stated times.

Dr, Storer, of Boston, read a papor on the samo subject,
recommending a chinnge In the method of disposing of the
offal of slsughter houses. Tho most effectunl way was to
build chambers or ovens four or five foet square, where the
gasos and steam may be burned, Public health demanded
‘that the offal and dead animals of a city should not be per-
mitted to nccumulate,

Dr, Rusgoll's roport on

YELLOW FEVER IN LOUIMIANA

wis read by Dr. White, of Now Orleans. It was reported
that the cases at Shreveport and Memphis were not more
- mulignant than thoss found in Now Orleans, and that the
" prinkling of earbolic acld and hyglonic muasures aro almost
A e to moderate the disenso, It §n s strange fact that no
“single colored porson took the yollow fever, sud they rarely
evor take it unloss it is fiercely epidomic,

* For use 1n this o'ty wo bave dead oil, and for strects car.
bolle meid.  In applying these disinfectunts, we applied 70
per cont of carbolic acid, and & chloride of sine aud Iron,
precipitated from serap tin, which we usod through witor
curts by » hono attachment, by which throo men, going an
horse could walk, could sprinkle each gutter; and
‘ means wo have sprinkled 150 milean weok. No com
3 ) of the smell of earbolle acld over camoto us, We
~ ware abla, with dend oil and #ine solution, to disinfect about

120 outbulldings s day.” :

Dr. Whits said: In New Orloans they sprinkled earballe
acid on the velvets and silks in houses, us disinfectants, as It

» d
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Goneral Francin A. Walker, suporintendent of the United
Staten consus, followed in an Intoresting paper on

TIE ATATISTICS OF MORTALITY,
in which the proportion of desths among all classes was
shown, as follows:
Bhare of deaths,
147 in 1,000
55 in 1,000

Bhare of population.

Colored, .. oovvvnine 1206 00 1,000

DRI o ws oo o vl 44 in 1,000

CHORTNDLA e ki oo syniore A4 in 1,000 48 in 1,000

English and Welah,,.. 1040 1,000 15 in 1,000
The large proportion of deaths from accidental causes
nmong the latter class may bo perhaps attributed to the fact
that so largo o number of the Welsh population are miners,
From the severity of our climate, all foreign eloments tend
somowhat to consumption whenononr ghores, In the South
tho native colored farnish o loss mortality from consumption
than the average, while in the North it is much greater than
the average,

Dr, Lewis W, Loeds then read a paper on

THE BASITARY ELEMENTS IS DWELLINGS,

Ho thought it wns o mistako to overheat all the fresh air
an fast ng it was admitted to our hospitals and public and
privato bulldings. He liad come to the conclusion that all
artificially warmed air was injurious to animal life. Nature's
method of warming was n warm floor, heated by the obstrue.
tlon of the sun's rays, while tho air above.is cold,

A roport upon the

HABITS OF YELLOW FEVER

was then read by J. M. Toner, M. D., of Washington. One
question was whother elevation had had anything to do in
the escape from yollow fever, Its favorite places were be-
twoon the 45th and 100th degrees of longitude, and the 35th
north nnd 85th gouth degrees of latitude. The strata of sir
in which yellow fovoer uxiats is heavier and lower than thy
surrounding air. From the facts gathered together, it would
seem clear that this disease in the United States never exists
above 500 feet. If it can be shown that the existence of yel
low fever depends entirely upon the elevation, a great deal
will have been done in the investigation.

ATMOSPHERIC ELECTRICITY AND OZONE

was the title of a paper read by Dr. George M. Beard of this
city. He said that it has been shown that thereare two daily
tides of positive atmospheric electricily. In the morning
between 6 and 9 o'clock, the atinospheric tids is at its hight,
falling somewhat between 2 and 5 P. M., rising again be-
tween Gand 9 P. M., and falling to a minimum between
2 and 5 A, M. Similar variations are noticeable in the
months, the tide of atmospheric electrizity being highest
through the months of January and February, gradually
gubsiding in the months of March, April, May, June, July,
and August, when it is at its minimum, and gradually rising
again through September, October, November, and Dscember.
It has been stated that there is a relation between ozone and
Intermittent and remittent fevers; that rheumatism is pre-
valent when ozone is deficient; and that when ozone is in
excoss, diphtherin, scarlet fover, small pox, measles, scarla-
tina, and other cutaneous affections become prevalent.

Cowmparative researches reganding atmospheric electricity,
if conducted to a large extent under government supervision,
would help to explain the extraordiuary stimulative charac.
ter of the climate of Californin, to explain the fact that sun-.
strokes are nlmost unknown on the Pacific const, and per-
haps elucidate some of the unknown causes of other won-
drous effects of our climate.

Professor Chandler, in the course of remarks on

THE SANITARY CHEMISTRY OF WATER,

obsorved that the organic matter which is dangerous in water
in sowage, and many disenses, especially cases of typhoid
fover, have been developed by the presence of these impuri-
ties in water. Actual experiment shows that water which
romains overnight in lead pipea in Now York contains 1-10
of a grain of lead to the gallon, It seems to be well estab
lighed now that rivers possess the power of self-purification,
and the dralnage of  great city can be recoived within an
ordinary river without destruction of its wholesomeness.
The Croton water brought to this city every day contains
224 tuns of minersl matter,  To poison the Croton water for
one day it would require 3} tuns of stryehnin, and there is
not, probably, & tun of strychnin in the world. It would
take 114 tans of arsenic to serve the same purposs, 8o it
may be seon thet threats of polsoning the Croton supply dur-
ing the war wore ridicalous,

President White,of Cornell University, delivered an inter.
esting nddross on

GISMIAL BANTTAIY TOFICH

and proper education in hygleno, Ho said; T would have
simple text books in physlology Introduced in our common
schools: but, better still, T would have short courses of lec.
tures by compotent physicians, It thus becomes a study of
lving man by Nying mun to lving man,  Physiology should
bo taught throughout a collego course.  The solence of
wanitary ongineering in not so large that the main elemonts
could not bo given, 1 liave great respect for the old currl,
eulum, but the substitution of sanitary stadies will well re.
place gomo of the now well worn elasaics, ™

THC G TIDROIY 0F DISIEANE IN I8 RELATION TO IYGIENK
was the subject of an able discourso by Progident Barnard,
{n which the view was taken that the Inwa of health and dis.
easo wero o well defined as those of the mathematics, and
the only obataclo wan the difficulty attending their discovery,
No living organlam onjoyed an existonco prolonged to an in-
dofinite length, and 1ife bogan In the germ and ended in dis-
solution snd disintegration. In the human raco lifo was
often shortened by lgnorance, and in many casos by sccident.

After discussing the germ theory, the speaker concluded by

snying that drugs were already falling |
lo hoped to weo the time when, through m
factious dinonsos would be extirpated, and men [ )
out the time that Heaven intended they sbould.

Boar Sorunue 1y Sa WaTER (M. Manin)—Oil or fat,
A6 parta; resin, 10 patts; fish glue, 40 parts;soda or potash,
1 part; oxalate of potash, 1 part. The oil and resin e 18-
ponified ns usunl, but with an oxcess of o s the glue pre-
viounly rendered golatinous by solution in oxalute of pot

with constant stirring to 50" or 60" -

AXOTIER nowspaper concorn is to attempt the passage of
tho Atlantic by balloon. This time it is the Zvening Herald
of Philadelphin, It is to be a hot nir balloon, and is now in
process of construction,

Becent American and Soreign Patents.

Improved IHydraulle Brake.

John ¥, Taylor, Charleston, 8, C.~This invention consiats In mesns
whereby steam, wator and alr may be conjolntly sppiied 1o operate car
brakes with great certainty, efficlency aod scosomy. TWo steam eylinders
and two water cylinders have an outlet tube, so connecied with the rams
that the Introduation of stesm tu one eylinasr resaits o the axpulsion of
water from the ather. The steam vaives 4nd valves of the water ouilet
tuhe are connected by ¥ dlate hant and op d by one
and the ssme lever. The piaton rod of the bydraalic engine is convected
with brake bare. Provision is made for readily appliying the brakes,in case
of rupture or breakage of the connecting plpes.

Improved Apparatus for Cleansing Dyed Wool, ete.

James E. Ackroyd, Chester, Pa.~This lavestion consists of s trough
sttached to 3 tank for Bolding the wool and the scouring asd cleansing
mixture, haviag one slde curved from bottom to top, sad provided on the
tnside with fixed blocks or wire netting. Above there is & curved track, on
which a carriage having blades projecting down to the curved bottoms Is
arranged to run forward and backward to force the wool up the sides of the
tank and over the blocks. The latter are inclined on the sides sgaloat
which the wool Is foroed, aad the srms of the treck are hisged %0 a4 Lo
swiog up and pass over aay portlos of the wool that may be sader the
polats In golog back, 80 #s 50t 1o Lear and tnjare the Aber.

Improved Mop Holder.

Elon M. Naramore, Undertill, Vt.~This Inveation consists of = isteral
head plece, attached to a mop stick, between which snd & wire clamp the
mob It tightly held. The wire clamp s provided with cotled springs, which
swiag sidewtse on pivots of the head plece, with upward extesding parts
nooked to the sides of the handle.

Improved Wheel for Vehlcles.

Michael B, White, McLesn County, Ill.—~The spoke Is provided with s
round, shouldered tenon, which enters s bole In the felly. The thimble
fiting on sald tenon Is reduced and screw-threaded for one half ita length,
and oo such redoced portion & nut s screwed, snd alwo 8 jam nut. The
thimble ts spplied to the spoke temon with Its larger snd abuttiog againet
the sboulder thereof, and has rids which take iuto notches on the spoke,
for the purpose of preventiag the thlmble from tursisg, Whea the tyre
requires to be Ughtened, oz the folly adjusted, s wreneh Is applied to the
larger nut, and (€ Ia turaed or screwed back toward the foly watfl the dis
tanee between the spoke shonlder and the felly has boen safficiently in

d Lo prod the destred effect,
Improved Pltman Rod.

samuel X. Wate, Jr., Daavilic, Pa., sssigaor to himself and Peter J.
Adams, of same place.~This laveation conslits o tmprovisg the pitmas rod
coanection for which leiters patent were grastad 10 10¢ same Tavestor, Nov.
19, 1572, The forward end of & screw, to walch 4 attached & milled nut,
rests agalnst a block which Is taserted tn the faner end of the laner brass.
The body of the screw passes throngh a washer.and It other end s Inserted
in the rod. This end of the scrow s fit, to prevent the s¢rew from turslag
when the nat is screwed down agalnst the rod. Dolta, wiich pass through
slotted holes in the straps, 81 tght In the rod and brass, and are moved with
the 1atter as they are pashed oatwand ; dut the bole through the loag strap
for one bolt, and the hole for the other tn the short strap, are %o srranged
that, when the screw and ant push out the rod. blook, and brass, tha siraps
aro drawn In Just an much us the serow and nat pash the rod and blocks
apart, 20 that all the wear and loat motion 1 taken up without changing the
length of the rod. The twocross bars desoribed (n the former patent are
taken ont, and the two bolts mentioned substituted,

Improved Jig Saw.

Marvin E, Weller, Fort Plain, N, Y ~In the froat of the frame fs a vertical
dovetall groove, In which a correaponding tongue on the adjusting plate
fits to control sald plate o adjasting 18 up and down snd to hold 11, For
the latter purpose, an cecen’rio cam Is arranged, provided with a weighted
arm, which, whon 1t falls, canses the eccentric to bear the tongue againat
the wally of the groove with sufielent foree to bhind Is fast, There I salt
able mechanium In order to Jift the welghted lover and unfasten the plate
by the hand ased for adjusting sald plate, and at or Jeat before the time of
aajusting 1t, Thas only one haud Is ewiployed (or these two purposes, and
the other 1s free to 4o other things necessary to bo dono at the same thme,
The upper cross head carrios a couplo of griping faws pivoted near thalr
lower ends, and curved, outward snd then backward, noarly together at
thelr upper euds to provide room tor & ball bet woen them, to which & spring
14 connected. The uppor end of the saw, taviag & sllght head apsct om i1,
14 placed between the sald Jaws at the lawer eads, and the apriog is hitched
to the ball, so as to pull It upwand between the upper onds of the Jaws,
whioh forces tha lower enda to grips the saw and hold It with great foree.
The lower cross haad has two sliding Jaws setween two lunlined plates,and
A double spring conneoted with sald Jaws, und extending down to ab eccen .
tric lover. The saw, also having & small head upsel on the lower end, s
placed batween the Jawsat thetr upper ends, and they are forced ap by the
two leyers between the (nelined platos, and thereby foroed hard agatast the
saw. These modes of fastening the saw are very stmple, and allow of
changing the saws with but very Hetle labor and loas of time.

Tmproved Life Preserver.

Guorge and Oharles Palwer, Mortls Run, Pa~This invention conalats tn
making a caps weathorproof, water repallont and fnfatable, so that, while
1t wflords the usual pr for and seataring people, It s Also &
1ife preserver. <

Tmproaved Hee Hive,

Joha I, 8hook, Normal, 1) ~The teature of aovelty in this hive Is the ar
rangement of tho honey frames on the vomb frames proper, so that botn
iy o supparted by tho same Binges, anid removed trom the hive together

Tmproved Car Hrako.

James I, Pelton, Mt. Ploasant, Md.~Thia faveatian ralates to that olas
of hrakes whieh aro operated by steam from the lucamotive. It cansists in
(he mode of providing the cord with & take-up mechapiam by means of »
tube and puliey trame, Jointed so s 1o fold ap when the trucks come close
together, and to URfald us they saparite, theraby malutalulog & constant
tautness In the cord which conueots the power with (he brake wechaoiam,
and preventing the hrakes trawm heing applied unintontlonally.

Arms of the Law,

1t 18 doubttul whether any shinilar weapan of offpnse, taless It be the sand
elub or along MHOL, I8 more LAble Lo causs severs InJury or oven desth by o
wingle well diregted and heavy blow than the ordinary policeman's
“loeust.” For the proservation of order anid peace, 14 s mianifestly neces
wary to provide men with saliable woapaus, A reoont avention of Mowrs,
Stmon Beary, of Ohlo, and J. W, MeDonald, of Texas, [or which & patent
s Intely boon grantod, lo o elastie bufon, of guith perobs, indis rabber or
stuliar gexible material, which sppears to be an tmprovement over the
heavy wooden " billy"
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Tmproved I Onlitvater.
A tohet and Porry W.‘:':I::. ls;ll.';:—.'l‘m axles at the fnner

Ahort Alatance are bont upward at right sngles. The bow In
ndl the PArK of 1tx ends are hortzontal, parcliel with eaoh
' ALRUOD & diAtance apart ax to recelve the coupling betwoen
Tha 6ndxof the double bow Have holes formed hrough them to re.
. work apon the upright parts of the axies, The middle parts of
b oW are At sach & distance apart a5 L0 recelve the tongue betweon them
e  Uho shid tongue and Bow te work freely upon each other and up-
0 Dolt that pivols hom to sseh other. The tatermediate parts of the
: g bow are clase togsther, akd are rigidly connected. To the rear ond
‘of this tonirus 14 plyuted & eross bat, the ends of which are plvoted to arme
the lowor and forwand ends of whioh Are rigldly sttached to the upper
enids OF thio upright parss of the axie.  The invention conslsts in tho parts
‘above mentiongd all pivoted together and moviog froely upon oach other,
T combination with the beut sectfonnl axies.

' fmproved Maunfaeturs of Iron and Steel.

Bdgar Peokham, Antwarn, N, Y. ~The ohjeot of thix tovention (s to pro-
duoe & thorongh separation of the Impare vinder from the motal, and In this
smanner purily the fron or steel. This method conslats 1h drawing off and
removing from the fire or furnace the (mpure eloder arising from the ore or
g tron as fast, oF nearly ax fast, ns 1t s made, and supplylng Me place (by
e use of & fux) with a pure cinder. If the Impure clnder arising from
the ore or ple tron should be thick, and not 1iquid cnough to separate thar-
oughly from the melal (as1s otten the case with cinder arislng from ores or
Pl irok containing siliea), enough flux s added 10 11 to make it Hquld, so 1t
wiil separatelfrom themotal s ren (¢ Is drawn off, and ta place suppited with
» pare clnder by adding more flux, and in this manner the lmpurities are
separated from the Lron or steel.  Lime, filnt, spar, or lean hematite or
¥peonlar ore, or any othor substance that will produce a lgquid eloder (roe
from (mpuritiesis uxed as a flux, depending somowhat upon the charac
ter of the ore or plg iron employod.

Improved Tag Fastonor,

Jobu M, Goodridge, Norfolk, Va.—The improvemunt consists (n the man.
nerof attaching s hook to the card or Jabel by means of a cross bar. The
ook 16 made of Bat sheet motal, and (ta upper part Is In the form of the
Jetter T reversed. The cross of the T i atteched to thecard. At the end
of the vertlcal part 13 & Joudle bard, which securely holds the hook lu place
‘when 1t ts once attached.

Improved Churn,

Joweph L. Britt and Troy R. Britt, of Raleigh,N. C.—This Invention con-
slxts of a pecullar and simplearrangement of Kupporis for the dastors and
operating mechanism, the sald ports are mounted on the chorn top, Ao
thit the dasher and driving gesrare all removed when the cover fs taken
off, to afford unobstructed sccess Lo the churn case.

Improved Edge-Protecting Welt for Boots and Shoes,
John Green, Brooklyn, assignor to himself and Joseph Bach, New York
clty. —This toventlon Is & welt for the protection of the sboe upper, formed
of a loag narrow strip of leather or other material rmbboted on the upper
side to recelve the upper, and beat or molded to conform to the shape or
outline of the sole.

Tmproved Belt Clamp,

Eleazer Afnsworth, Wilmlogton, Del —Each clamp conalsts of a lower
Dave ploce and & top plece, which are conucotod by sultable thumb scrowa,
Both pleces are grooved at thelr inner aldes, taking hold of the belt-like
jaws to prevent (taalipping, The top plece I rounded off at one side and
atealght at the other, 50 that It may be sawung open on one screw, and
Do quickly attached to the belt, The hole for the other thumbd screw In

ame plece s o) d for opening and closlog the same onthe belt. The
euds of under plece are provided with recesses, and at thelir outer edges at
the off-alde cf the belt onds with lugs. Rodsextend longituainally in re-
cesses and contoct the clamps, haviog right and left hand screw threads,
with nuts workiog thereon, A het 1a placed 1ly on the rods for
turniog the same. After the clampr are applied, the rods connect them, ns
the lugs serve to retaln the nuts (o Sxed porition. Esch turn of the ratch-
ot produces then the gradual spproach of clamps, and, q 1y, the
tightenlng of tho bolt for lacing, ete.

Improved Refrigerator.

William M. Baker, Fortville, Ind.—This invention relates to certain im-
provements upon the refrigerators patented by the same inventor Decem-
Der2l, 18532, and May 6, 1833: and consists malaly Ia providing, by a compact
arrsagement of the joe chamber, in D fon with the cold water and
alr chambers, & larger space for the provision chambers,sad a )!

‘of the wheels are bant forward At right angles, and after

Srientific  Jmerican,

Improved Bolt and Red Cuttor,

Lewin I0 Smith, Sterkor, O, <This tnyention consiate of & muln cutter or
lover or bar, to which s attached an eocentrie lover, witol bosrs on the
revolving wheel of o alliding outter aoting on the bolts or rods, The opens
Ing of tio ntters s prodaced by the aoton of the acoontrio lover on
curved lover haviog (s fulerum on the waln eutter plocs, and notiug also
on the sliding cuatter.

Improaved Onr Coupling.

Osear Taylor, Grand Raplds, Wie~The bamper Bond s made o two parts,
upper and Jower, divided horfsontally and (o thedirsction of tholr length,
The apper part npar Ite inuer end has a rounded projection whieh fits and
s pivotea o s corresponding recess In the lower pari. Al the forward
ond of both parts are slonlders, Netweon theso enters the coupling bar,
the end of which hax correaponding projections which engage with sald
shoolders, To the mollned inner surfaoo of the Towor part Ik attached
soring whioh ts held down agatnet suld tnelined surfuco by projections of
tho uppor part, and which, when eafd uppor part In ratsod I onooapiiog the
Oars, ralnos tho shoulder of the coupling bar, The upper part Is rafied to
unenbple the cars by & cord attached to fts forward sad, snd whioh leads
up to the platform or top of the ear, or to both places,

lmproved Seaflold Pole Clnmp,

Monry Haering and Herman Alles, New York elty —For fastaning the
horfzontal poles to the vertieal poles of scaffolds, I8 s proposad 1o have s
sa0ri levor pivoted at the middle (n & yoke noxt to s bottom end, s that
the lower end, which {s eurved to it the slde of a round pole, will smursos
» horfzonta) pole and press It tight agalnst the side of the vectionl pole,
The yoke embraces the vertical polo and Is powerfolly deawn agaiis’ 1 by
al eocentrio lever pivoted tn the bajs ax the open ¢nd on the slde of the
vortical polo opposite the lover, By this means the upper end of the
lover (h foreed against the vertioal pole above the yoke, o that polnts
upon sald extremity, as well as upon the v.os of the gocontrio leyer, will
be delven (nto the pale and preveut tho olamp from slippiog down, Fuw
ovetentrio lever (s fastenvd with a binding ehislo prossed aronnd the pow
and attsched to {t. The levor, which elamps the horizontal pole, Is dotach,
ably connected to the yoke, so that the yoke and the ecoontrio lover may be
used without the clamplng lov .« for a aplice clamp for clamplng two poles
together longthwise, acconl . ; 1o a method heretofore patented by same
Inventors.

Impro od Piane Action.

Frederick L. Trayser, Mayaville, Ky.—<Tuis (nvention consists of s com.
bloed ropeating and back check sttachmeoent to the Frencl grand action, by
which It s desigoed to render sald action equal to the most perfect ropent.
lngaotion, The attach 1ts of a notehod arm on the hammor rod
and an adjustable headod screw on the Jack, so contrived that, as tho ham.
mer drops from the string, It (s caught by the head of the sorow In the noteh
of the arm and held In oheck about a quarter of an inch from the strivg, to
allow It to vibrate. The rebound (s prevented by the heel of the arm below
the noteh bearing sgainst the head of the rod. The arrangement of the
Jack, harnmer butt, notched arm, and adjosting rod s such that, after the
hammer Is caught this way, the koy belng allowed to rise slowly, the jack
will agalo fall toto {ts noteh as soon as the key has risen an elghth of an
inch, »o that a repetition can be made st suy rise of the koy above that
amount,

Improved Children's Carringe.
John G. Kamphaus, Pltteburgh, Pa.—~This Invention relates to the con
struction of carrlages for ohildren ; and consists [n the mode of conneoting
the axle with the bolster, by moans of which concussion and jolting are
avolded.
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To Mnake nn Application for a Patont,
Tho applicant for n patont should farniat s modal of his fayentton {f sus-
ceptible of one, AltHough sometimen 1t may be diapensed with; of 1f the tn-
yoentton be n ehemioal prod s he most fo wnmples of the ingredt.
enta of which his composiiion conststs. These shonld b securely packed,
the Inventor's name marked on them, and sent by express, prepsid. Small
models, from & distance, can often be sent choaper by mall. The safest
way to remit money I8 by & draft, or postal order, on New York, payshle to
the order of Muxx & Co,  Parsons who live in remote parts of the

osu uhually purchaso drafis from thelr merchants on \helr New. York cor
respondonta,

o i ” Onventa,

ersons dosiring to N0 & cAYOAL cAn Have the papors prepured tn the short
Cht LUmo, by sending n skotoh and desoription of the (nveniton, The Goyerns
ment foe for n caveat fa $10, A pamphlet ot adyice regarding applicationa

for patents and cavonts (s furnishod gratis, on application by mall, Address
Muxy & Co., 71 Park Row, New York, ad

LA SR Rolssuos,

Felkste I8 granted to the orfginal patentee, his heirs, or the saslgnees

the entire interest, whon, by reason of an insuficlent or defeetive .uu:.

ton_ the original patent ts (avalld, provided the error has arisen from fasd-

::manee. accldent, or mistake, without any fraudulent or decoptive foten-
on.

A patentee may, at his option, have In his reissues separate patent for

onch distinct part of the invention compretiended in hia original application

by |plrllux lho‘ r;?nllr:d foo In onch caso, wud complying with the other re-

quirements of the law, as tn orlginal applications. A

17 Park Row, for full particulars., 2 IS S

Design Patonts,

Forelgn dest. and manuf; » who send goods to this country

MAY secure patents here upon thelr new patterns, and thus provent others

from fabricatiug or selliog the same goods in this market,

A patent for a deslgn may be granted (o any person, whother eftizsn or

alten, for any new and original design for s manufacture, bust, statoe, alto

rellevo, or bas rellef ; any now and original design for the printing of wool-

en, Mk, cotton, or other fabrics; any new and original impression, orna-

mant, pattern, print, or picture, to be printed, paluted, oast, or otherwise

plared on or worked into noy article of manufactyre,

Deslgn patents aro ogually as tmportant to cltizuns as to forefgners. For

tull particulars send for pamphlet to Muxx & Co,, 17 Purk Row, New York.

Foreign Patents,

Inventions Patented In England by Americans,

[Complled from the C | » of Patents' Journal)
From October 14 to October 27, 1875, Inclusive.

Brssxxes CoxverTeR.—J. E. Sherman (of Bucksport, Me.), Norbiton, Eug,
Boor Tacxs.—L, R. Blake, Yrooklys, N. Y.

Duivino Boor Tacks.—L. R, Blake, Brooklyn, N. Y.

Frioriox Beamxe.—T. A, Weston, Kldgewood, N. J.

Inox MANUPACTURE.—J. E. Sherman (of Backsport, Me.), Norblton, Eng.
L1yt axD Fonroe Poxr.~W. D. Baxter, Now York city.

Locx Wasues.~K. . Loomls (of New York city), London, England.
Loox.—G. Merrill, New York o'ty.

Passpxoxs Hroisten.—J. T. Parlour (of Brooklyn,N.Y.), London, Eng.
Bamixoe Macmuxzey.~T. A. Weston, Ridgewood, N.J.

Roraxy Exoixe.—J. B. Bennett, Brooklyn, N. Y.

aad aniform vestilation ofthe same. 5

Improved Copy Holder.

Walter R. Carter, Brooklyn, ¥. Y.~Tnls favent! sistsofa ple of
long thin bars, sopported horizontslly side by alde in s standof anysultable
Kind and material for boldisg written or printed papers to be copled be-
tween thom, 10 expose the line directly above the edge of one of the bars
wihich serves as & gulde to the copyist, the paper belug drawn up, a8 each
Hne is copled, 10 expose the next.

Improved Refrigerator and Cooler.

Cazads D. Ricks, Bowilag Green, Ohlo.—This Invention consists in an
oater box provided with doors o front. and st cach endof its top, and Is
Moed with palvanized fros. In the middle part of the case s placed a box
muummm-mauunmm-wmn-m
Between it asd the lining spon its top, bottom, back, and sides. The inner
Doxis dealzoed to recelve thlngs to be cooled or preserved. I the spaces
st the ends of the outer box are placed Yessels to recelve liquids to be
cooled, and which sre made of such a shape and size as Lo leave £paces be.
tween them and the linfog and the box for ice.  Pipes lead into the vessels
through the bottom of the case, and are dealgned 1o extend to the casks or
other receptacler 1o which the beer or other Hquid 1s Xept, 50 that the sald
Hquid may be forced Into the sald vessels by torce pumps.

T N it By B

> » Texae~This fence Is composed of two
Kisds of posts. Those formingthe gr ber rest upoa the ground.
The others are arrsnged at intervals, and are longer than the posts first
Dmestioned. The distinguishing features of the lonce 87 the zigzag base
a4 stralght top. The posts (doth long snd sbiort) are srranged 1o panels
which brace dlternately In each direction, but the tops of someof the posts
ara brought to s loe of wire. The wires are bound together between the
posts by laks wiich arcso applied that tho wires are drawn tightly apafnst
the aldes of tho posts, thus biading all of them together, and renderiog the
fenze stroug sud s ibstantisl. A fence (s thus made of stiort timber of the
“most durable kind, one well calculatod to reslst the currents of water ag
wellas wind,

! Improved Cosmotic Bottle.

_ Mary 51, Huotiogton, Watertows, N. Y.~This Invention constats of a cup
Qmm of the bottie o on the stopper. a0 arraugod that some of the con-
tents of the Dottle will flow 1nto It when the bottlo 1a 1uid on ope side, and
be beld conveniently Lo be taken up by s sponge, brush, or other article for
g, and the rematider will Sow back foto the bottio agaln when it 1 placed
upright. The object Is to 8vold the use of A separato oup and the waste

“stgendiog (¢, o4 1o the present mode of uslog cosmetios,

Twproved Reel for HMurvestors,
~Jobn Werner, Jr., Vrairie Do Sac, Wis.~The Jouruals of the reel revolveo
umm Mlido upun bars in which several holes sre formed (o re-
€alre plus or bolLs, 80 that the beariogs may be moved to adjust the recl
forward and back. To the bars also are pivoted the upper ends of conpect-
{og rods, the lower «nds of which are pivoted o the outer srms of beot

 Jovers, which are plvoted st thelr spgies, snd 1o & reversod position, with

Teapoct Lo each other, 1o & bar of the frame, To the fun 1 the be

Jevers are plvoted the ends of npother cobneelivg m.';&'ﬁz .‘n'.n.‘é‘
- Z0eit tie EW0 bars will by medo 4o move exact)y together, 5o that tho recl
mmnuhcmmmc squarely. The reel msy sleo te raleed
gm sy mmlmrnd beld seoursly (u soy position

»

Value of Patents,

AND HOW 70 OBTAIN THEN.
Practical Hints to Inventors.

ROBABLY nolnvestment of s amall sum of money brings &
greater return than the expense Incurrod {n obtainiog a patent
even when the fnvention is but s small one. Larger Inventions
sre found to pay correspondingly well, The names of Nlanchard,
Morse, Bigelow, Colt, Ericsson, Howe, MeCormick, Ioe, and
others, who have amassed fmmense fortunes from thelr lnven-
tious, are well known, And there are thousands of others who
baverealized large sums from thelr patenta,

More than Frrry Tuovsaxo foventors have avalled themselves
of the servicos of Muxx & Co. doring the TWENTY.SIX years
thoy bave acted as solicitors and Publiabers of the SCIENTIFIO AMERICAX
They stand st the bead in this class of busivess; spd thelr large corpa
of nselstants, mostly selected from the ranks of the Patent Offies: wen co
pable of renderfog the best seryice Lo the fnventor, from the experience
practically obtained while examinors in the Patent Oftloe : enublos Muxy &
Co. to do everything appertalning to patonts nETTER and ClEArEn thun
apy other rellnble sgency,

HOW TO f This {5 the cloalng tngulry In
- - nearly every lotterdescribing
OB T A I N m’lf some nvention which comes
M to this ofee, A positive an.
sworcan only b2 had by presenting s complete application for s patent to
the Commissioner of Patents, An application cousists of u Model, Draw
lag, Petition, Oath, and full Specification, Varlous omelal rulesand for
malities must k150 be obseryod, The efforts of the Inventor to do all this
business bimsolfaro gonerally without sucoess, Aftor groat perploxity and
dolay, tio (s usunlly glad to sook tho ald of persons oxporiencod fn patent
business, and have ol the work done over agaln, The best plan s to sollelt
proper adyice st the bogloning, 1fthe parties consultod are honorable men,
the Invontor sy safely contido his ldeas to them, they will advise whother
the lmprovement ls probably patontable, and will give him all the directions
neediul o protect his rights,
How Can I Host Securo my Invontion t
This Is an fnquiry which onelnventor naturally askaanother, who has had
some exporienco iy obtalulng patents, s suswer genorally (s asfollows
and correot :
Construgt s neat mode), pot over & fool In suy dimenslon—smaller if pos
sible—~nnd send by express, prepald, sddressed to MUy & Co, 37 Park How
New York, togethier with a description of ts operation end werits, Onres
celpt taereot, they will exsmine the Inveution carefully, and advise you as

The population of Great Britain is 31,000000; of France, 17,00,000: Bel-
gium, 5,000,000 Austris, 86,000,00: Prussia, 10,00000; sad Rusds, 50400000,
Patents may be secured by American citizens fu all of these countries.
Nuw 1s the time, while business 15 dall at home, to take advantage cf these
Immense foreign felds. Mechanical Improvements of all kinds sre always
in demand (n Kurope. There will never be « betier time than the prosent
to take patents abroand. We have reliable business connections with the
principal capitals of Europe. A lstge share of all the patents sectured In
foreign ries by Amerd are obtained through our Agescy. Addres
Myuxx & Co, 57 Park Row, New York. Clrculars with fail information oo
forelgn patents, furnished free.
Value of Extended Patonts,
Did pstentees realize the fact that their tnventions are likely to be more
prod of profit during the seven years of extenslon than the first full
term for which thelr patents were granted, we think wore wonld svall thems-
wlves of the extension privilege. Patents granted prior to 181 may be ex-
tended for seven years, for the benefit of the laveator, of of his beirs (a case
of the decesse of the former, by due application to the Patent Ofice, ninety
days before the termination of the patent. The extended time tuures to
the benefit of the inventor, the assignees wader the finst term haviag no
rights under the pt by 57 sgreement. The Government
fee for an extenston Is $100,and It Is 7 that good prof 1 service
be obtained to conduct the basiness before the Patent Ofice. Full informa
tion as to extansions may be had by addressing Moxy & Co., &7 Park Bow
Trademarks.

Any person or firm domiciled In the United States, or any firm or corpora-
tion residing in any foreign country where similar privileges are extended
to citizens of the United States, may register thelr designs and obtain pro-
tection. This is very tmportant to manufacturers In this couatry, and equal-
1y 80 to forelg For tull partical ddress MUxX & Co,, 37 Park Row
New York.

Canadian Patenta.

On the first of September, 12, the new patent law of Canada went inlo
torce, and patents are now granted to citizens of the United States on the
same s 1o torms as to citt of the Dominton.

o order to apply for a patont (n Canada, the spplicant must furnish s
mode), specification and doplicate drawings, substantially the same as lo
applylng for an American patent.

The patent may be taken out elther for Gve years (government fee ) or
for ten years (government fee $40) or for Afteen yoars (government fee | L UN
The five and ten yoar patents may b extended to the term of 8fteen years,
The formalities for extension are stmple and not expensive.

Amertoan {nventions, even It already patented in this country, can de
patented {n Cansda provided the American patent I» notmore than ooe year
ol

All persons who desire 10 take cut patents in Canada sro requested to
communicate with Muxx & Co,, 9 Park Row, N. Y., who will give prompt
attention to tho businoss and furnish full instroction,

Coples of Patents,

Parsons desiring any patent lssued from 1836 to November 26, 1567, can be
stipplied with otticlal coples at a reasonable cost, the price depending upon
the extent of drawings and length ot specleation,

Any patent lssucd since November 27, 1867, at which time the Patent Oflce
commenced printing the drawiags and specifications, may be bhad by remit.
ting to this ofice #l.

A copy of tho clalms of any patent istned since 15% will be furnlshed
for §1.

\\':wn ordering coplos, please to remit for tho same as Above, and state
name of putenteo, title of Invention, and date of patent, Address Muxx
& Co., Patont Bolloiters, 57 Park Row, New York clty.

Muxs & C0. will be huppy 1o see toyontors (o porson, at their ofiee, or to
wdvine them by lotter, Lo all cases, thoy mmay sxpoot an Aonast opinfon. For
such consnltations, opinions,and advice, no charga i made, Write plalnly
do not use pencll, Lor pale Ink; be brief,

All bustness committed to our care, and all consultations are Kept secret
and sirictiy confdential

In a1l matters pertalning to patents, such ss conducting Interferences
procuriog extensions, drawing amignmonts, examinations nto the validity
of patents, ete., special care and attention s given, For {ufortnation, and
for pamphlets of lostruction and advice

e MUNN & €O,
PUNLISHERS SCIENTIFIC AMENICAN,
37 Park How, Now York,
OFFICE IN WASUIN GTON-Corver of F and 7th sireots 0ppoalle

10 140 pateptabilisy, troe Of charge, OrJf you bhave not tiyw, of the Wessy

Fe'lont Oflice,
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Srientific  Jmevicwn,

Buginess and Bersonal,

Ihe Oharge ror Insersion under this head 13 $1 a Line.

Protect your Buildings with Pato i

J ¢ nt
glato Roof Malnt, Fire l'roo!%ml Elastio and \vr;Ll“l!-‘-ln‘;(-l‘
gond for Cironlar of Prices and Cortifontes. Now York
Qlty 011 Co,, 116 Maldon Lane, Now York, Sole Agoenta,

Wanted—Soecond handed
At in exehangoe for bullding lot,
both, N.J.

The cheapost and incomparably best Steam
Pipe Coverlng, Am. Noucnmiucl‘or Co., l"r()\"lller;(‘l?‘. It.ll.

Bae n's Holsting Engines for Mines, Con-
tractors, Blast Furnaces, &o,, ndapted to AVOry possible
duty. Earle C, Bacon, Gen, Ag't, % Cortland 8t, N. Y.

Wavted—A purchnser for the best Solf-
Raking Attachment for Reaper In the country, G. W.
Bigelow, Springiield, Ohlo,

Engincering and Scientific Books, Cata-
logues malled free. K, & F.N Spon, 440 Broome 8t.,N.Y.

Wanted—To manufacture, under contract,
heavy Machinery, Steam Engines, Oro Orunhers, &o., &c.
Addross Herrman & Herchelrode Mg Co,, Dayton,Ollo.

Stationary and Portable Steam Engines and
Pollers. Send for Clrcular. Clute Brothers 5 Co,, 8che-
noctady, N. Y,

For Bolt Forging Muchiues, and Holdin
Vises to upset by hand, J, R, Abbe, Manchester, N, H.

Small Tools and Genr Wheels for Models.
Listfree. Goodnow & Wightman 23 Cornhill, Boston,Ms.

Wanted—Set of Puttorns for a Model Loco-
motive Engine; alwo, act fora Stationary Eogine. Small
slze, Goodonow & Wightman, 23 Cornlill), Bostou, Maxs,

Bress Gear Wheo g, formodels, &, made to
order, by D. Glibort & Son, 212 Cheator St,, Pblla., Pa,

Notice of Removal—The American Photo
Relief Printing Co, (Woodbury Process) bave removed
to No. 624 North 3th Street, Phlladelphia, to which No.
pleasc addross all orders, &co, 1. Carbutt, Manager,

Superior to all others—Limot & Co.’s Fronch
Flles. They are cheaper than Epglish flles. They are
Noavier, better nfshed, and botter tempered. Send for
arlce<list, Homer Foot & Co,, Sole Agonts, 20 Platt
Streot, New York.

Metal Patterns, Models, and Dies for cutting
motal of any Kind, made to order. Hendey Brothers,
Wolcotville, Conn,

Millstone Dressing Diamond Machines—
Slmple, eftective, economieal and durable, giving unl
versal satisfaction, J. Dickinson, 61 Nassau8t, , N.Y.

For Sile—Second hand Planer, nearly new,
Planesd £6.x2 £t.x19 Inches. Enquire at D, Frisble & Co.,
New Haven, Conn,

Telegraph & Electrical Inst’s—Cheap inst's
for learners—>Models and light Mach'y. G. W, Btockly,
8ec., Cleveland, Ohlo.

Brown's Coalyard Quarry & Contractors’ Ap-
paratus forholsting and conveying materinl by tron eable.
W.D. Andrews & Bro. 414 Waterst.N, Y,

Nobody will buy the metal Truss with its
pitiless Iron Fioger. The New Elastic Truss, 653 Broad.
way, Now York, holds the rupture casy till cured. Pres-
sure all around the body*

English Roof Paint, all mixed in oil ready
for use, 80c. o gallon, 116 Maldon Lane, New York.

Patent Petroleum Linseed Oil works in all
paints as Boiled Linseed Ol Price oxly S0cts. a gallon,
116 Malden Lane, New York.

Buy Gear's Improved Balanced Jig Saw,
Boston, Mass,

Patent Chemical Metallic Paint—All shades
ground 1n of), and all mixed rendy for use. Futupin
cans, barrels, and half barrels. Price, 80c., $1,and §1.60
per gal. Send for card of colors. New York Clty Ol
Company, Sole Agents, 116 Malden Lane, New York.

Belting—Best Philadelphin Oak Tanned.
C. W. Arny, 301 and 308 Cherry Street, Fhiladelphis, Pa.

Mercurial Steam Blast & Hydraulic Gnm
of all preasures,vers accurate. T.Shaw 913 Ridge :; "

For patent Electric Watch-clocks, address
Jerome nﬁu & Co. 3) Hanover Streot, Boston, Mass,

Mi Wrecking, Pamping, Drainage, or
{rrigating Al 3 T e Advartisemanl

photographic out-
Addross Dox 927, Kilza«

Andrew's Patent, lnslde psge.

Buy Steam Engines and Boilers of Gear,
Boston, Mass,

Lathes, Planers, Drills, and Index
Machines. Geo. . Lincoln & Co., ord, Conn.

1s and Machine
u'gol: l.;.: gduam:! c«;':.l;’:lon. Mass., for cimlrn’t:
All Fruit-can Tools,Ferracute, Bridgeton,N.J
best Presses, Dies and Fruit Can Tools
u'F'o: Williams, cor. of n:wum & Jay,Brooklyn,N.Y,
: erent sizes of G Guns a6 now
e e o Barisors, Cons. Taw
arger sizes have a rauge of over two wiles. These arms
are indispensable (n modern M"l: o S
Tool with best i or
eircalar. (’;h?'r.t"“ & Co., 58 monolt..yxcv‘::k.
ydraul FORses Jucks, new seo
-‘H hand. l.klal:-. w au‘:ld Streot, l.'eYork. %
BSolid LAron Beams, e1c., see
n’ﬁ-ﬁu m nlon Iron Mills, l'?u-nm.h..
or lithograph, etc.
Dam tors and Gage Cocks—For
mm’.‘&_ urnll & Kelzer. l:&l..-on Md.
Steam Fire Engines,R.J.Gould, Newark,N.J.
Peck’s Patent Drop Press. For circulars,
address Milo, Pock & Co., New un;:.l aso:;.t e
M Il‘h Bocﬂo v .
1050 in &F’Mﬁ?m Englue c:. %4 Avenue
and Mth Street, New York. ol -
erican lpOl]-
mf—'ﬁ‘?ﬁ« Dmvllnl:‘“ l"':l‘:u::. Varlety Moldiug snd
Dovetafling Sachine. Manufaotured by Hattle Creek
Machinery Company, Batile Creek, Mich,
Dmma-,umu.mm-m kinds made
10 order, Towle & Unger M Co., 0 Cortlands 8¢., N.Y.
210 8 H.P.Eogines, Twiss Bros.N.Haven Ct.
orkman’s Han - ble to
Olwuwd n .unmmtpmlw Yor c.:uot
. Ugholsterers, Undertakers, Plelure Frame

M, Woanks: If two stnkes of equal hight
ntand B0foot apart In & horizontsl plane, what willbe
the dip or sag of i ehisln or cord connecting thelr tops,
tho cord belng 100 foot long?  What (s the nature of the
curve? Inltolliptic orparabollo?

R, R, nuks: How ean I rostore the color of
leathor nudoloth baoks of hooks * They have suffercd
from tho snn and from duat,

W. O, A nsks: How is the silvering pre-
paredand appliod In making glass reflootors ¥

O, sayn: Astronomors tell us that the plan-
ot Noptune 14 40,000 or 50,0 miles (n dinmeter, knd csne
not bo avon with the naked oyoe, Would It bo reasonn-
blo to auppose thatall the stars that we do seo (outside
the orbit of Neptune) are over that magnitude ?

T, I', do 8. says: A friond says that if one
takosn gun, and shoots Atralght up (o wind blowlng),
that the bl will not come down at the point wheneo it
wan disetinrged from the gun, but that the motion of the
earth will move the gun from the ball, He says that one
would have to hold the gun at an angle to correspond
WIth the motion of the oarth to let the ball come down
AL the wpot whenco (tatarted. In thisso?

Answor: Tho rough stones are firat out to & plane sur-
face by means of a slitting mill, This consists of a thin
circular plece of fron 1ike a clroular saw, without teeth,
howover, vhie periphery of which Ia covered with dia-
mond dust, It s made to ravolve rapldly, and the stone
applled to Its ¢dgo. The stono Is then taken to the
roughing mill whore the sueface {s propared for polish-
fng. The roughing mill conslats of a rovolving leaden
disk coveroad with emery, This glyesa smooth surface
10 tho atone, which (s lastly poliahied at the polishing
mill, The pollahing millis & rovolying leaden disk kept
covered with rottenstone and water,

B, R, G, agks: Can you give mag directions
for gotting tho bevels for n mitor box to Aaw the lower
end of a rake or rafter molding? Answer: Ay we un-
derstand your question, you wish to find the bevels, AC
and B D, of the ends of 4 rafter, AR C D, sot atany piteh,
Draw a triangle, A B E, making A Brepresent the Inell-
nation of a rafter. Conatruct a miter box i1n the usual
manner. Draw asquare llne, K I, across the top of the
box. On the side, BE, of the triangle, Iny off a distance,
BF, equal to K L, the extreme wiith of the box. Draw
GF, perpendioular to BE,and note the polot, G, in which
1t quta tho slde, AL, of the triangle, From thepoint, L,

M

E. €. H.'s caleulations ns to the rotundit
of the earth per milo are correct 1 hut ho misunderstands
tho word rotundity In this conneotien, The question
In: I a stralght Hine tangentinl to the curve Jeaves the
earth's surface at a partionlar polnt, how far will the
earth's surface bo from a point in the Jine one mile dis,
tant from tho atarting place? Answer: Elght inches,

G. W, C, phould consult Auchineloss on

“Link and Valys Motions," Bee our advartislng pages
for booksellars' nddreascs,

P. asks: How cnn I proserve loaves? An-
awor: Pross them botwoen pleces of blotting paper,
with a heavy wolght, until all the Juiees are dried up.

G, W, F.nsks: 1. lssphorical gearing illus-
trated in the Sclouce Record for 19787 4, Wby Is the
plpe that connacts to & stesin gago bent 1nto an 8 form ?
Answers: 1. You, 2. Soans to rotain water in the pipe.

H, F. B, asks: What 14 the value of the
skivings of 80lp lonther as o fort)izer? Tho fesh piart
of the akin s stonmed until (¢ bee ymes & pulp, and thon
i dried and ground. Is the llquor yaluable also? 2.
Can bones bo made soft ao that they will crumble sasily
by steam pressuro ? 1f so, are they worth loss ormore,
when ground, ws o fortilzer? Answaors: 1, Wemuat ssk
some of our furmor readers Lo anawor Ahis question, 2.
Ground bones are genorally consldered the best,

J. B. H. sonds the following solution of
C. H. A's question, on page 187, of our current volume:

Lot M o/, = y, reprosent

any distanco of the ball

L from theaxis be, Then,

], from the lawa of contral

1 forcos, wo ahall have.

7 N o/ (=y) I proportion
y/4E ol to the centrifugal force
atal. Letthe onrvea’o
ropresont tho resultant of
tho contrifugal and grav-
Itating forces st all dis-
tances from tho axis be-
tweon zero and A @/, and
lot ¢ M be represented by
w, and deaw £ £ indefl
nitely near and parallel
to M o/; and draw [ {
perpendicular to A a’
Then will £ ¢ represent
dwand @/ ¢ will roprosent & .  Now bocause o may vary
uniformly, d @ I tant; and b the diff fals of
@ and ¥ ropresent the components of the two forces at any

polnt,.* . do: dy::l:y. .-.d.»:‘iy!.....(l). In-

tegrating (1) wo got: @ = logiy . . . (2). As (2) Isa well
known equation and represents the Naplerian system of log-
arithms, and as the tangents to the roqulred enrve must bo
perpeadionlar to thix curve, therefore the required corve is
the evolute to the Naplerian logarithmic curve, The equa-
tion to this curve I have not Investigated ; Ita tangent, how-
ever, which 1s perpondicular to and lmited by the result-

ant curve, Is (l;:;'f)’. Tho question, a8 T understand it,

may be dofinitely stated as follows: Suppose s ball to re-
volvo in a horizontal plane, at variable distances, about &
vertical axis, b ¢, making one revolution per second, and

T

\ .

N
6 P L 2

in themiter box,lay off on the outeredgea distance, LM,
equal to G F. From the polnt, K ,on the othe: outer
edge,draw & llne connecting K and M. Thisgivesihe bevel
for A C, the .ower end of the rafter. To find the bevel
for, BD, draw anothersquare line, N O, across the miter
box, and lay off, on the side A E of the triangie, s dis-
tance, Al,equal to KL or NO, the width of the miter box.
Frow 1 draw | H perpendicularto A K: and from O, lay
off & distance, O P, equal to I H. Then N P represents
the bevel at which the upper end of the rafter is to be
cut. These constructions are based ou the principlethat
the angles of tho miter box aie the complements of the
sogles BAEand ABE,

S. Y. 0. asks: 1. Isita fact that the ani-
wal body, especislly that of mso, Is heavier when
salocp than when awake? In other words, Is there a
power Lo eounteract gravitation in the lving human
body? 2. Isitan establisabied fact that tables are moved
by tho mere act of the will by so-called mediums? An-
swers: 1. We think not, 2. No.

E. H. F. says: If I take a piece of plate
1ooking glass and cut a fine llpe through the amaigam
coating on the back,and then set thisglass Armly onand
perp lar to the of & plane table, so that the
line on the glass will be truly perpendicular to the table,
and (turaing the face of theglass northward,at the time
of the transit of Allothand standing {n front of the glass)
adjust tho table and glass 30 that the line on the glass
sbal) blsect both the north star and Alloth, wili & llae
drawn truly perpendloulsr (o the plane of the glass,
across the plane table, be & true meridian line, makiog
allowance of 17 minates after the transit 1o blsect the
porth star by the line ?  Or, In- other words, would the
Aiar, the oye,and the llue on the glass be all In the same
vertieal plane at such time? Could the star, ax seen In
the glass, bo bisectad by the lne on the glass without
bringing the eye fnto a plane perpendicular to that of
the gisss 7 1f not, then by roversing the glass, with the
(able thas Axed wiih reference to the north star, could
& slindow of thu sun be bisected by the line on the glacs,
as seen by the eye, st aby other time than when the yun
1s on the meridian of the plane? The reflection of the
oye,an well a8 1ho star, 1 Lin glass, must be bisected by
the line o (he glars,at the Hing of thetransit, Answer:
To gusare, with the arrangeinent you propose, the Hue
drawn ob the plane table Deing In the samo vertical
plane with the lne of sight, it wonld be necessary (0
Bave twa pleces of glase, and sight through both to the
north star. Wo think there are better plansthan this in

Fint bers, &c., 1t contalus nuportant Inf
and new reeelpts of great value. FPrice §1.30, Matled
addross by C. Abel, Cheboygan, Mick.

C. naks: If & cono is2 feot in dl-m‘-

ure At p i

1, says: The feed pipe of a heator
ml:;;rn'ruur! the top. The p "'";-m“ to foree
potap 4 18 Incies from bottom of heater. Tho glass
water gage or tube 1s stiached so that ceater of pipels
lovel with center of glass, that I, 6 (nchies aboveand 6
inches bolow the center of pipe. Fipe s 1X (nches di-
ameter, On atarting engine after a fow hours'stoppage,
the water always leaves the glass tube, the lower end of
whileh Is 4 luchios below the lower edge of feed plpe. Iu
the co of 15wl allcomes rightsgaln, Canyou

_the base, ¢ high, and s Jne b fast
mpl‘n::"o.i:l.‘m':‘m“nm overy two
pend ':‘w‘umummum.

explain \ho resson? Aunswer: It may occur from the
formation of & VACHUN 10 the heater, when (he engiue

et et e e e B e e e

pose the of the force of gravity and the cen-
trifogal force due the several distances from the axis to form
o continuons curve from its greatest distance at 4’ to the
axis at ¢; Can another curve be drawn whose tangents
shall be perpendicalar to the ltant curve and which shall
also be contin b the and lesst distance
of tho ball from the axis? The answer to this latter ques-
tion must be a negativo; for, as I have shown in the solo-
tion, the resultant curve wiil be the Naplerian logarithmic
curve, and bence the required curve will be its evolute.

‘r

\.‘”

I have determined the aquation to the evolute, and find it
todo:u=1log.(le £ 3 Ve —8) =o' ¥ yE_ 9 -}
The evolute may be constructed from this equation, and
consists of the two branches of P and Pp as above. Answer:
Tt is required to draw a curve, whose tangent shall be per-
pendicular to the resultant of the centrifugal force and force
of gravity at any point, or whose normal ahall colackle in
direction with this ftant.  Suppose the problatn to be

solved, and that O O E Is the required curve, Its V!

I oy
E
A— c' ,_,*r
NG -,
i LH—' c

0
B O, st any point, O, haviog the same direction as the e
saltant, C K, of the omntrifugal fores, O F, and the farce of
gravity, C G, Lot seswelght of ball, s = tiass of ball, g
scceleration due to gravity, ewangular veloolly, romdiug
of rotaticn at say polat, ¥soentrifugal foros, G = foroe of

a
gravity. "—'-:‘ wim X vt X ranee sy Xr; O =

w-nxa;un-lotnchlou-gg- °G-“?5"—xF
SR Syl B
b ™ T The apiation of the line B D sy = P v

40 Tofsd OB make» = 0,00 =4 To find A O,
makoe=r A0 = ~ i%i + 8. Henoe subnorma lof carve

=0n-Ao-i!.-;-amul.-MMumhnwv

bola.

B, ¥. asks: Why s it that
wotrun by compreased air? Could
alr comprassed in shieat {ron veasols
and & hollow or danble foor) LG run & sl
wanld propel the car from station to abstio
croasn tho efficfency, the eompresad alr m
{6 the cylinder of the cogine with & sultable
Could pot gas be generatod aut of water by &
with » sufficlent force of fon to run &
glne? 2. An the Nicholson pavement is 8pt L6
would It not be better to 1ny & floor of bostds
Nlcholkon, then & 1hin Isyer of asnd, and perhaps cosl
{ar or cement, and ot that busla (while the cement and
and Or tar (4 yet soft) put comrmon psving stone? An-
awera: 1, We have publishied secounts of the runningof
auch cars, 1t (s probably an expenaive mothod. 2. Not
coonomically. 3. The Nicholson payement, asgenerally
1a1d, doen not have a good foundation, Were this at-
tended 1o, and proper care used i the selection of the
blocks, wooden pavements would be yery doranie,

W, T, H. asks: How can I put quicksilver
on gl to make s looklog glais ? An]:"r?muuhnt
of tin fo1], the size of the glass, upon & perfectly smooth
#0)id marble top table, and carefully rub down all the
wrinkles (n the motal with s brush, taking care not to
broak the foll, Then pour over it & small portion of
mercury, and rub {t over the tin fofl gently with & clean
piece of very soft woolen stoff. Then pour ou ss much
mercury as It will hold, plactag s strip of cloth around
the edges Lo prevent waste, snd slide s perfectly clean
and dey shest of glass over the surface of the’liguid
motal, beginniog at one end and ending at the other.
Butne experience Is necessary in sllding the glass,to
make & perfect mirror. Afterwards the glass (s placed
under heavy woights, to r P Y

0. M. n;gn, in reply to the question of
E, C. M., p. 29, na to where a body sllding down theslde
of ahemisphore whose base {s horizontal, will leave the
alde: Ithink 1t will not leave it at all; for after it starts,
thore will be, an It were, two forces acting on It, the
original moviog force sc=elerated by the force of grav-
ity,notiog tn o lHoe fal to the sp , and the
force of gravity acting in a line perpendicular to the
base. The tendency would then be to move fo the diag-
onnl of these two forces, which lies within the base of
the hemisphere; hence 1t would never leave the slde.
Anawer: Whon the body Is at {ts starting point, the
propelling force {s applied fally,orina b 1
dircction, Hence the resultant motion wili bethatdae
tomotionin a horizontal direction and vertically down-
ward; and this resultant may fall without the base of
the hemisphere.

F. H. M, nsks: Is there any metal, or com
position of metals, or sny other Known substance, that
will break the attractive power of & magnet If plsced
between It and (ts armature? Answer: We taink not.

C. W, C. asks: How can I plate polished
stocl with nickel ? - Answer: Sce page 8, current vol-
ume. FProbably it will be cheaper and moure satlafacto-
ry lor you tosend the articles to an establishment where
they make & sp Ity of such b

F. W. W, asks: 1. Is there any known
chemical which, If contalned in so airtight chambder,
would make sufficiest beat to boil water? 2. ls there
any known ¢ {on of e Is which will bave
the desired effect? 3 Is there any known chemical
which, If confined In an atrtight vessel, will durn sad
make conslderadle vapor? Answers: 1,2 Yes. Lime
and watar. 3 Yes. Guopowder.

E. W. asks: How can I make Russian shee
fron? Answer: Bussian fron, 50 called, {s not mage (o
Russizexclusively,!f indeed any that we use comes from
that country. Very pureiron is nsed In the manufac-
tureof these sheets., The giossy appearance ls produced
by heating the sheets, molstening them with a solntion

of wood sabes, and passing them through polished steel
rollers.
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C. V. D.says: A vessel, § feet in diameter
at thebottomand 534 feot at the top, Iséfeet deep. How
<an I estimate the amount of outward pressure upon
the hoops of sald vessel? What is the Jeast amount of
common hoop troa that will resist the pressure, the ves-
sel belng filled with water, and where should the hoops
be placed? Answer: If the vessel is Qlled with water
the pressure on the base 1s equal to the weightof aprism
of water whose base 1s equal to the base of the vessel,
and whose hight ts equal to the hight of the vessel. The
presaure on the sides of the vessel s equal to the weight
of & prism of water whose base 18 equal to the ares
of surface pressed, aod whose Right 1s equal to the dis-
tance of the ceater of gravity of the vessel below the
rurface of the water. Kuowing tho teasile strength of
1he hoops 1o be used, thelr mize can readily be propors
tloned.

L. 8. asks: How can I get rust, caused by
salt water, off dne steel Justruments? [ cannot use
emery,a le, or naything of the sort, Anawer: [f there
are parts that you cannot reach with any rabblog Instra.
ment, you probably cannot remuve the rust. We barean
Idea however, that you can succeed 1a artangiogacloth
or briah »0 that you can pollal every part; and io this
case, you can clean the lastruments with oll and fine
brick dust, atterwands applylog sume poliabing powder,

D. L. S. asks: How can 1 remove dee
sceaiches from a planoforte caso? Answer: This B
work for an expert, and we hardly advise you to at.
temptit. The seratehes, when very deep, aAresometimes
flied with a coment which s colored to mateh the wood,
and then the whole Is re-varalabed, In ordinary cases,
vory fno sand paper is used. The wood then requires
to be polished and varnished.

AT, askd: What book gives, in the most
condensed form, the relative strongth of motals asd
woods? Lalso want books on the workings of the it
ferent trades, a8 text booka for a class I mechanlcs.
Anawer: Weadvise you 10 correspond with Prof

R H. Thurston, Professor of Meohanical Baglncering in
the Stoveus lustitute of Technology, Moboken, N.J.
We snre sure that he will be glad to give you the desired
toformation, while his expericnce and ability will make
his reply of peculisr value,

P. P H aska: 1. What
todnye arewlug machine > 2 To what pressure can atr
be cony Iy [ 4 In & suitablo recelver by the
Alr pump? Auswers: |, From 330 to 1,00 foot pounds
per misute, varylug with dilervat machines. 2. Theln.
veutor of the Giftard Injector stales that he has com
prossed air, by (he use ofa pistos of bis own design, to
more than |00 atmosp beres, or till (t atiained & pross-
ure of about 15,000 pounds per square inch,

W, L. O, says: We have occasion
Iarge number of nbbnr;l.ﬁ for hul-': e

by wator prossure, and we flud (hat the ballsgot diy ang
hard, cousequently soon erick and bresk, How can
they be Kept soft and pliable? Answer: Probably you
€Anoot restore thelr former qualities. Your best plan
will be (o purcbase & superior class of rubber,

wer fa required
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i IO R P10 OF BIAKK OYAF LHD APOFTUrD 80 1AL |
(11 stant AX) 1bw to the sapars tnoh
: on and exp
$ m?l:mmm i onat {ron eylinder? Answer
T Committes of the Praakiln Ixtitute, who mado ex
pertm

"
‘the Joint with mbber,

,g&&:&u%‘nnm Dollors ¥ Answer: We think hot

canse of the olinking nofen heard (n cold steam plpos

Amoriean Inatitute elose? AnsWors: 1. It can bo done

you to puroliae a Dlower frora an establinhied lul‘nuno.
tarer. 2 1t 15 cansed by the tmpnlss of the a
sLoAE) Acting 10 & vacnum, and by the movement of the
pipo aa it oxpands. 3. On November 15, unless extended
for ong wenk by vote of the Board of Managers.

J. F. C.asks: 1. Could not drills be used
with & rotary movement in boring roek, as Ix done (n
boriog motals ? 2. Could not some form of acld or solv.
ant bo uxed to factiitate the boring of roek? 4. What
are £ e compy 0 of the difterent fortuy

' of explostyes for practical use (n blasting? {. In clear
ing flelds of stone, would It save labor to use the
more powerful explosives instead of ordinarg blast.
{ng powder? Auswers: 1. They wonld get dull too
quickly. 2.Agentsibat would soften the rock micht
porform the same office for the drills, and in uny case the
would p bly bo too expensive for gencral
;a. &, Glant gunpowder 1s probably the most econom-
lcal. 4, Yes.

J. R., Jr. asks: 1. What is the longest dis-
tance yout have known steam to be conveyed from the
boller to the engine, as for steam pumps in shafts and
mines? 2. How fardo you think It conld be conveyed
1o have an avallable working force, from a holler of 1%
Ibs. pressure, i well boxed and packed? Weo wish to
place & pump about 250 feet from the boller. Answer:
We think yon can carry out this plan successfully {f yon
use s farge pipe, protect it carefully, armnge expansion
Soints at suitable lutervals, and put in efficlent traps to

N carry off the water. Wo sdvise you to have plans-pre-
| pared by s comp gl before putting up the
I pipe.

F H.C. asks: What is the nominal horse
power of the largest steamer on Long Island Sound, aiso
what 14 the (ndicated horse power? Answer: Nominal
horse power, by Eaglish Admiralty rule, 380, Inafcat:d
horse power, about 3,000,

! C. J. H, asks: 1. At what surface speed
' shonld [ ran common emory whools (wood covered with
‘ leather) to gt the best rosalt (n grinding and polishing
. malleable castiron? 2, Is thercany botter way to attach
emery to leather, than with good glue? 8. Whore is tho

best (sharpest) ewery obtsined from ? 4, Can corundum

=

3 be obtaloed In market, In grades Uke omory ?  In It sope.
! rlor to emery In abrasiye qualitics, enough so to pay for
] the difference in cost 7~ Answors: 1. About X of amile a
) minote, & Wethink so. Jand 4, Where emory secured

to leather fs used, 1t atays on ¥o short a time that the
chieap grades of emery anawor as woll as the better qual.
fties. Corandum can be obtalned, but Its use s not re.
commended in thik case, for the reaxon given above,

M. W. says: By accident I got some zine
mixed with typo metsal. How csn I sepurate thom or can
they be made to work together? There is only o small
amount of zine fn 1€, Just enough to give It the appear.
ance of cold metal in the cast, Answer: The zine can
probably beseparatod by vaporizing It, Thisis,however,
& rather difficult operstion, and you will scarcely succeed
unless son have had some experience (n the method.

Y. E. asks: 1. In calculnting the horse
power of a boller, do you count any of the breecling, or
do yon count nothing but the actual fire surface of the
boller? 2. What i the best dress 1o put on & clreolar

¥ aaw when cotting pine timber? % How is naphtha ofl
manufsctured? 4. What Isbenzine made from? 5, What
borse power hiss an engine of the following dimenslons:
K Cylinder 9 x 161nches, working at (8 rovolutions permin-
ute, with a pressure of 70 Ibs, to the square inch? 5, Did
the great transatiantic balloon burst from the high pres-
sure of gas, or did Professor Donaldson cut a hiolo (n it ?
- Answers: 1. Take only the effective hoating surface. 2.
1t 1s hard Lo give & general rule, as muck depends on the
£ize snd quslity of the timber. 8. Itis & natural product
similar to petroleum. 4. Tt is ordinarily propared from
cosl tar oll. 5. The dats f A are | pl
Probably the mean pressure of steam I8 not 70 1be., and
there are some deduotions to be made for back pressure
nod cushion. But using these fgures, we have horse
pawer = 036 % T0 2 63 % 2 % 18 -+ 84,000 x 12 = 227
nearly. 6. We expect no one but Mr, Dopaldson coald
give a correct reply to this question,

C. D. M. asks: 1. What horse power would
& propeller engine, 8 (nches in diamerer x 8 luchos stroke,
Beve? 2. Would you advise using o square water
tabe bofler to sapply stesm for the above englne? It ls

10 Be naed (n s small yacht, @ feet keel x 10foet boam, 2.
Bow large ought & boller to b= for this engine? An-
wwers: 1. 1t depends on piston speed and steam pressure,
2. We think you had better use s cyltndrical boller, of

- -g”mm‘rumno' usod on ocean
‘Mesmers. 3. Allow from 15 Lo 20 square feet of heating
surinoe pet borke power.

1.8, asks: In eonstructing & com -
;m.,-::::‘@mm..g.m Jf:&'«"«'."fx
the glasees 1o produce s magn!f wer of
07 What are the distances that the ‘hu’:lul::tld be
placed from each other? Asswer: Use for the nbject

s pla 35 Inch focus, with its plane

14 s the object and ita apertare one ffteenth of
R oo vt ot
: ‘!!ﬂ%!ﬂg.uludmuom.u.

D, maya: 1. foty plug to n steam
tod ot e &ﬁa«-ﬁ] .Et.. blown off:
And (o stoam gage Indicated about
3 WAt Lhe canse > 2, Of what alloy
.“' ﬁlmf:.;::::::‘:e:n. ::; And 1 az. sal ammoniac, in i ozs. water. Then add 1 oz

prob hydroehlorie acid,
' ﬂ;:‘“ﬁ':‘:!‘::.n u?n't:h:;-“.;.'m whes (¢ 1s dry, paint It, ueing mineral patnt. M. M. M.
WHOOk die to the coniraction of the holler,
rocipe for faaible metal, seo i, 20, vol. 2. & The 3
Of 1he SOTENTIFIO AMERICAN Was Iasiod | 07 Siralght gear to vertical shafting, ought ibe keys to

wish to wateh the inside of
. Cant gata slit in it and

Coula I it to RO LUME the thrust of the wheel tonds to tighton It

: Wil keroseno oil do in place

whon stbam s foton? 8 When does tho Falr of the

Scientific

of 8 draw taba botween the oye glass and the object
he, Bt this fe At the sacrifion of distinotness.

G K. M. asks: How can | make paint ad
hore to xine? Anawer ) DNasolve t oz, nitrate of copper

Apply thismistore (0 the zine; and

should gse this recipe for patnting galvanized iron

D H, S, Jr. asks: 1. In fastening pulleys

be driven up or down ? In securing bevel goar, ought
thy Keys tobedriven with or CORITary tothe tirunt ¥ Ity
Shrust I moan the tendenoy of the wheel to push out
@ Of mioah, 2, What seslo of moeasarement .o usod 1 ex-

B Lt A Crald of un. | PTOUAINR the gnge of n saw ? Answers: 1, Drive the key

N
' Thoro (s & groat laok of notformity on the gags guestion,
. | In the practice of difsront wannfuotarers. In ordering

. A RAW, L e Dot to wrlte to the maker and roguost him
Aetol o oauNe of boller explonions, q
hi::um': :\:.::unlnn vovered with glass, Wo | M0IT0 H60 & cut of the kgo ho usos,
WAl broken several times, wudor high
‘ouE beat pIAN wonld probably be o make | MK for Anding tho tangth'of o lover for Workinga roll

J. O Ronske: WL you plenge give o for

valve, didmeter of stesm chest, travel of yalve and
throw af scoontrio bolng known® Answer: Lot the olr.
cledereribon with A 1t an o eadion reprossit the stonm
chest, Kaowing the travel of tho valye, the ohord 01O

W, R. . nsks: 1. What s the Dest und | ean be found, ‘Then the ehord, D K, which repressnts the
onwapest way Of IAKINgE AN exhanst ale blower, Lo tako | throw of the oeoentrie, betnggiven, A B, thn length of
thi dust from a small emory grinder? 2. What I8 the

by cusosdog & shafy with vaoes, ina box, having nu it A
bie opentngs. It will probably be more watisfactory for

J};\‘/.y

lover can be found by a simple proportion. Example :
Dismotor of stoam chest = 6 inches. Travel of valve = b
inches. Throw of eccentric = 11 inches. Angle B A C=
O % 800 - 158406 = 95°30/ nearly. Chord BO = 6 » (n672
= 4182 Inches, Lover A E =8 X 11 + 4032 = 818
Inchos,

H. R, 8. H.,and H. C. say: Locomotive
occontrics sometimeselip round upon the shaft, Rourne,
fu his * Catechism of the Steam Engine,” glves the fol.
lowlng role : “ Draw upon & board two stralght nes nt
right angles to ono aoother, and from thelr point of in.
ternection ok a venter describe two clroles, one repre-
senting the elrole of the cccontrie, the other the crank
Ahafe ¢ draw ustralght Hoe parallel to one of the diswm.
etor, and distant from it theamonnt of tie lnp and lead:
the points In which this parallel fotersoota the elfrelo of
the rio are the pokitions of the forward and buck-
fog cccentrics, Through those polnts draw straight
Hunes from the center of the clrele and wark the (nter-
scotion of theso lines with the eirele of the orank shaft,
meagure with a palr of compasses the chord of the are
Interceprod bot woen elther of theso polnts,and the diam-
eter whioh s at right anglos with the crank, and the di-
ameters belog Orat marked on the shaft ftself, then by
transterring with the compasses the distances found (n
the diagram and marking the point, the eccentric may
ataoy time be adjusted withont difficulty." Can you
make this a lictleclearerforus? Answer: Intheaccom-
panying diagram, let F Gand EC be the two stralght
Iincs s right angles to
each other, the circlo
described with A D as
a radius be tho end
viow of the shaft, the
clrele described with
A Casaradius bo the
olrele described by the
center of the eccen-
trics, und H I the Hne
parallel to E C, and
dlstant from it the
amount of the lap and
lead, Thenif ¥ G re.
presents the direction
of the erank when on
the center, Hand I'will
be the positions of the
centers of the eccen-
trics, nccording to the
rule, If, then, the
points K and L, in which the Unes A Hand A [intersect
the eirele representing the shaft, be transferred to the
shaft, by laying off on {ts end the two diameters,and the
chords B K and L M, the eccentrics can readlly be set.

E. 8. asks: Is hard rubber expansive in its
nature when subjected to steam under pressure? Wil
an india rubber confeal plug placed in a hole fn the slell
of o boller, 50 that the steam prossure would make it
faster In the plate, expand os fast ax the hole fncroases
in gize by the expaunion of the bofler? Answer: We
think the proposed arrangomont will answer the pur
pose very well,

R. asks: How can | take 4 or 5 copies of a
Jetter written In copyfug Ink? Anawer: There are sevs
eral varletien of copying ink In the markot, which, thelr
makersstate, will take 8 or more coples; but you can
probably make the ink you use st prosent effective by
sdding s lttle moro sugar,

1. Z. R, says: 1 have o head of water of 7
feet, During dmonths of winter, we cannot run, and
haye tricd means to use the water over again. Below
me 18 & Inke rescryolr always full of water above {s the
Iake which supplies my stream, My Idea s to run a pen-
stock, 4 feot deep nnd 8 feet wide, level with the lower
Jake, through and uoder my dam : andthence s penstock
pt right anglos to this, 200 fect long, paraliol Lo my dam.
This admits the water of the lower lake (o sald penstock
right luto the water)of the upperlake, whence It must be
ralsed by power 1ots the upper lake for use the second
time, On this 200 feet (or Jonger {f needed) penstock 1
or more large cheap windmills with 12 feet arms can bo
canlly erected by stmply driving 4 piles to form « frame
wood arma and ealls would do, cheapueas and strength
belng the only requisites, What kind of pump will dis
charge the most water, ander 6 feot head? 1 want sim.
pliy & pump to ralse the water from the penstock, dis-
chargiog directly 1o the water above the penstock, the
power belng furuished by sald windmills, Aoswer: Your
plan is practicable, provided you can depend upon the
wind. Probably simple plston pumps, double acting,
will snswer as woll as suything,

H. says: I notice your answer to H. in ref-
prence 10 heating s room by gas. 1f a gas stove Is put

- Ihe magaifyiog power can be lo
increasing the distance by mesns

up properly, baviog not less thap % tnch connecting

‘gmrtmu.

pipe, you ean uso [t without any oljectionable smell,
There Is, however, A great differonee [n gus stoves. In
some, ths combustion Is more perfect than In athers,
The only secret 18 10 hAVE CXFHON Anoogh 1o mingle
with the earbon to produce perfeat sombustion, free
dor

fromw

R, A. M. says, in reply to ¢, M. N., who
saked how to read the supersctiptions on colns: Lay
yiour colus npon a plece Of het (ron | the dates will be w0
visibie ax 10 bo plainly read. The fron must be red bot,
andl the colne must be read while hot,

. siys, in nonwor to 8, W, G, who asked
an Lo pleviating wator: A hydraulle ram Is the most eco.
pomlon) for your purpoke, In order to olovale water
118 foat, you must hinve s fail of 12 feot from the spring
orfountain head, Youshould oxeavate, at the exitof tho
springs, Lo 8 foat dopii,and group together a8 many out-
Jets of tho springs an possible,  Dox the aldes of the ox-
aavntion with 2 fnoh plank and cover the sams,  Make
W oo shx inehas sguare st tha lower ond of the box, in
e tranch or exeavation, Cover thisliole with o coarss
wire gauze, conduot thoe water from this through n
wootlex box Ainehos square 1nto o sguerg box In which
thy ram shiould sot, nt the fool of the hill. Close the
ot of the wood supply pipe,and in thin fnsert o ploce
of tron pipe @ Inohos (o dlameter to conpeot with the
ram, The aupply ar wood plpo shoald be from 25 to 80
foet long, Thin will take & No, & ram, which will ro.
oelve from 6 to 14 gallons water por minute, The fron
dischargo plpe that rans up the Wil to the reservoir
ahotld not be Teas than 1 fneh, The end of this § Inch
pipeat the top of the Wi Ahould be tosertod (o a cloke,
neayy, tron bound 10 gallon cank, at tho lowest point,
At the opposito polnt of the gask, Insert another ploce
of pipe 1 fnch in diameter, and continuo to the fountain
or reservolr, Tho cank In to equalize pressure, The
ram will discharge one seventh of the wator It recelyes
Into the reservolr, For evory foot desgont In the sup-
ply or drive pipe, you have a ralsing power of 10 feot tn
the dlachargo pipe, The object In having the discharge
pipe Inrge In to wvold frigtion ; for whon the pipes nro
smaller, there (s more friction, the ram labors heavily
and i more Hable to getoutwf order. The box {n which
the ram sets shonld be made double, with a spaos of 10
Inches, flled with sawdust, to proveot froezing. The
Afsoharge pipe and cask snould be burlfed o the ground
below froeaing point, Avold sharp angles.

1%, L. M, says, in reply to several enquiries
uh to lenf prioting: The blohromate of potssh photo.
grophile prooess spoken of by yourcorrospondent J.N. Q.
glves but n falnt picture,ovonafterlongthened exposure
o the sun, The (mage may bo reddened by & dilute so.
Jutlon of pitrate of sliver, Blue leaf printsare obtalned
by floating paper on a Atrong solution of ferricyanide
of potasslum, commerolnlly ealled the red prussiate of
potash. They are fixed by aimplo washing. By Ober.
notter's process, using salts of supper, pletures may be
obtained in different tints of deop red and violet, with
Intermediato shades ; but Aive different solutions are re-
quired, and the process, though not difffenlt, is rather
todious. Leaf printsof the groatest bonuty and delicacy
may caslly bemsde by amuatouis by the oy dinnary process-
es of photography oh pApor, scarcely any utensils belng
needed besides those foond (n any household. Make s
gojution of sixty gralos of mitrate of silyer and sixty
gralns nitrate of ammonia to the ounce of water. Float
pleses of albumen paper, obtalnable at any photogr
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Beds, eto,, bottom for, 5. Dreustke....ooiveiris
Deerdrawing sttachment, 8. Marks..........
Bolt hole cover, T. P, Hodgers, ...
Bending meachine, 8, W. KHable. .,......
BOMard table cushion, Drunswick o af, .
Mllard table levelor, D, B, 0N,
Bt stoek, D, A Xewlon,......ooin
Nlind alat fastener, A, ¥V, Champlin.......
Blind stop, J. 1. C aeeerhany
Botlor lun oleaner, §, Armbruntor..,.......c..
Boriug machine, ltes, Pyko & Ronnos....,,.
Bottle protedtor, O, Fltagorald e
Briok maohine, ENlot & Woodward,,
Bueket, I T Brown ooy
Butldfog Dloek, B M. 86108 o
Can openerand pipe cuttor, D, A, Nyrnos
Oar brake, hydraulle or alr, W. M, Henderson .,
Car trako, rallway, L. Adams..
Caresupling, W. C. Brook:
Onr coupling, L. Ruol ..
Carcoupling, X. St Plorre.,
Car coupling, W. M. Wiswell
Uarpropoller, G, W. Earl, ., ...,
Carriage, ohiid's, W, IL Towers..
Carrlago top, G, A, Dearbiom,
Cartridgo oaso, matallfo, 8, W. Wooa
Cartridgo for fee nrmy, 8, W, Wood ..,
Cartridgo sholle with bullots, A, €. Hobbs,
Cartridgen, oto,, canon for, ., W. Wood..
Cank for oll, oto, W.Jenkion. . ......

e

Chanlr, G FOLARAIND. oo vaviivisiarennnn
Chnira, oto,, spring for, W, T, Doremus.......
Ohuurn, L, PAFMOIOO.. ..o iiiivimiiine
Clgar box, K, O, 'atterson,.
Clakp, nourf, A, R, W. © .,
Cloth euttlug, X. Cod i,

Clothes plos, muklps. i, 15 Smith,.....
Cock boxing, stop, W. i, Gralum, .
Cock orontlol valve, wa te. 8, J, Ollsson....
Corn ground mnrker, J. H, Rytiurson,
Cotton chopper and cnltiyator, A, ¥, Roberta.... 140,007
Covpling and stoering appuratus,J. MoCreary, (f) 500
Cutfholder, G. W, RO oo, iiiisivirmnsncaniaass TIL10L
Dead, preserving the, J. M GATBENOT. o0 oeveen.... 4088
Depllating anfmal , DI Bl 144,100
Desk cover, J. Heymann... ineseanconss IO
Digger, potato, B, T, Ford.... 0%
Drawing frame stop mechanism, J, O, Tafl,....... 16,162
Dredge, ete, pepper, T, B Atterbury......
Elevator, J. I, Swootland,. oo,
Elevator, steam, T. W, Eaton..
Engine, fire, J. A, Slnclalr.cooeiennn..
Engine governor, stoam, J, C. Hoadley,
Engine valve gear, ateam, J, Wheelock.
Equalizer, draft, J, P, Bookenbaugh..
Equanlizer, spring, . Davia.....
Evaporatiog pan, G. W. Storer, e
Evaporatiog pan, ete., salt, G, W.Storer.......... 14,19
Exterminator, potsto bug, C. Cole.
Fancet, P. Hille..,

Fence, portable, C. A. Thomas,
Fence post, J.Seotl...oiviiinrans
Fence ralls, splicing, D. W. Knowles....

{ic supply store, on this solution for half & minute or s
minute; pln up to dry in the dark. When dry, lay the
paper on a thin board, the leaf on the slbumen sarface,
and upon this e panc of glass, Faston all together with
spring clothen pins, and expose to the sun till the dark-
ened albumen paper begins (o show a metallic marbling
then remoye from the glass, wash, immerso (o o solution
of ehlorlde of gold. Fora ten cent sheet of albnmen
puper, 18 by 22 inchies, a grain and o balf of chloride of
gold 1s needful. Disgolve In a pint of warm water, add
o teaspoonful of sali and a little chalk to remove the
acldity; leave the washed leaf prints (n this till they
haye assamed o pleasing shnde (ten or fifieen minutes
will besutficient); then immerse ten winutes in nsolution
of hyposulphite of soda, two ounces In ten of water,

remoye and wash thoroughly ; If possible, leave over | Grain sampler,J. J, Bols. .
night in ronning water. These prints are very pretty. | Grindstone hangor, 8. L. Blgn

In experimenting with them, [ obtained beautiful re

sults by sosking them in aniline dyes; the color does | Hammer, power, J, O, Butterfiold.
not show on the black ground, but the leaves shine out | Hammer, power, J. C. Butterfield.
lke exquisite palntiogs on ebony. The entire expense | Hammock support, O, Tufis. ..
for chemicals (excepting the anfline ¢olors) 1 §2.60, for | Hand washing rabber, A. S. Mann,
this process ; this will be enough for twonty square fect | Harness pad, J. Hughes(r).....

of plotures.

COMMUNICATIONS RECEIVED,
The Editor of the BCIENTIFIO AMERICAN
acknowledges, with much pleasure, the re-

coipt of original papers and contributions |Holdback, G. D. Cleavel

upon the following subjects:
On Electricity vs. Yellow Fever. By O.

On & Now Theory of the Universe, By |Horee stall, W.C.Davol, Jr.,

D. L. 8.
On Cement Water Pipes, By M. S.
On Richmond, Va, By H, B, C.
On Compressed Air Cars. By J, P.
On Propylamin, By C. D, D,

Algo enguiries from the following :

Jo T Tod oML B, Jr=H, Z. T =M, F,=C, W,—J. P, L.
—F, D, =¥, C, D.=J. M, <P, L~8, N.—A. L.B.

Correapondents who write tonsk the address of certain

anufacturors, or whore spooifiod articlos are to be had, | Locomotive alr brake, G, Weatinghouse, Jr

alko those having goods for ssle, or who want to find
partnors, should send with thelr communications ao
amouptsuticlont to ooyaer the cost of publicstion under
tho head of * Businuss and Porsonsl * which (e specially
dovoted to such ouguirios

= " [OFFICIAL,]
Index of Inventions

FOR WIICH

Letters Patent of the United States Organg, fall for parior, W. O. Trowbridge.

WERE GRANTED FOR THE WEEK ENDING

October 28, 1873,

ARKD REACH UEARING THAT DATE.

[Those marked /) are relssuod patents,)

Accordion, ete,, Goeta & MOller, . .cooviveinn
Ants, destroyiog, Dolany & Dreyer.ccooiissiesanes 1400
Auger,oarth, E. 1. Clark bee
Axlo box for veh'cles, C, I, Allen,
Dasket, grain, G. P, Coan

Bath, band shower, D. Sterling

9 |

Fire arm, revolving, J. Rupertus, (r)., 560
Fire pe, Murset & Zubarbuhler....... .- an
Fires, extingnishing, J. D. Satter., vee. 1420

Fish grappliog spear, J. W. Knapp,
Floor clamp, H.J. 0. Reed...
Fork, horse hay, B. B. Rackwell,. u
Frier and brol bned, G.Smith
Fruit loosencr, dried, Schmeltzer ef al......
Furnace mouth plece, C. Stewart..
Galtor, M. M. Wheeler.......c..uuuue
Gns motive power, 0. Bol Jr...,

PR
Gas retort mouth plece, T. F. Rowland............ 18898
Gonerator, steam, W, C. Baker..

Generator, steam, E. Goddard,
Generator, steam, W. Golding...
Glass bowls, makiug footed. E, G, Cate
Gongydoor, C, W, Penfleld,,

Guns, oporating heavy, A. Monerfer.

0,028
Haruess pad, J, Hughes (r).. 5,629
Harness traces, eyelet for, N. Hiatt, 144,095
Harrow, M. K. Young....... 144,044
Heater, peanut, 1), Kellogg... 14,108

Heating apparatus, water, T. M. Carroll
Hoe, H. Parkman. ..

Horse collar Hnlng, Lindsl
Horse power, Li R, FAURht . ...ooovviivinenennannen. 114071
Horse power, J, 5. Tadlook..

Ipe cream freczer, R, P, Boll,,
Ice elovating vrack, A. Pfund,
Toe plek, Boynton & Keofo, . oovesrissnire
Troo and steel from granalated lron, . Wood, .. 14,000
Knobs to scrows, attachiog, C. H.Thurston (r).,, 5,65
LAMP, K. B DICUR e riarianrnsssssanrassnssssssvases D
Lamp, J. A, Pesse. .
Lump, O, N, PerkInn. .ooouqvesss

Lantern, maglo, Lo JoMaroy (f)..... vk 5,88
Lock for alarm box, ote,, J, M. Faleahild, . .l
Logk, hoop, T. E. Lucas A ST R IRV
Locket, S, J. 8mIth. . iiuviisivanirarasssandonsasnensa 144,153

L M08
Loom for plle fabrios, J. €, Elllson . ....... . 1o
Loom shedding mectaniam, 1. L. Wiber., e HIT6
Loom shuttle, M, B FIolUA ovviiiarines . 18,000
Mill smut, B A, Baroard ... 000
M feeding devige, 8, Middle: » 143,080
Mold und core, J, Kelly (£)..iees . hosT
Musle box eylinder, A, Frankfeld, L HL08

Musioal fnstrument, A, Schoenhot. ..,
Nut lock, 8. Poatnold svaaanncenansees BERNL
Oleine from fatty malters, C. F. A, Bimonin
Organ reed board, W, Munroe. .. ...

cenees 10412L
veenee DOLI6T
1160
. M0l

Oyster and other dredges,J. Walmer, ...
Oysters, device for opening, D, M, Cleary.
Packing, metallle platon, W, A. Buyden,.
Padlock,eto., D K, MIller. . .oooiiianins
Padlock, combination, W. C, Langena
Paper dryer, E. A, Secley.......
Paper folding machine, R J, Stuart

10
. 14,100

Vaper machine, U, Whealen. ... ... U N )
Paper ruling machine, Cifl & Martin., L)
Paper, dle forcutting, A. Deolkescamp (r). 5.6
Pavement, Davenport & Ward.,....... < HENS
| Plano setion, F. Koth .o...ovvuis 143,988
| Planoforte, upright, G. i, Davia. 1567
Pipe, hydranlio cushion, W. RICREte. .ccuvyrnnens i
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Scientific f:\mertmu.

Flanter, cotton, P, 'hymmn
Pocket book fastentug, ¥
Praning hook, J, Ohristy
pu"..y_ suspension, J, A, Evarts
Powp, E. C, Wharton

........... 14,007
» Helles......... o 100,008

...... 14,171
Panching and siearing mac hln.- J M..rl

LR )
Purifier, middingy, Burdlok & Fuller « 144,004
Purifier, middiogs, W, A, Clarke 01
Pyrotechnic signal, A, Lamarre 144,090
Rallroad mall, A, Johnson.,....... ceseree 1H4009
Rallroad switoh, G. F, Deatty.................... . 14,004
Rallroad switeh, 8, W, Jenkina, ..., . M40
Rallrond switeh, E. I, Wheeler, : vesonns S8 07
Regulator for njectors, Marden & \mllh ......... 145,588
Roofing, felt, E. Churehiil, ‘ . 184,016
Rule, extension, K, D, Waterbary . 1008
Saddle tree, A, Teas,. .. srninsrnirvassnsinnness MO 164
Sashes, oto., fastoning for, J. Rollely,............ 145,962
Saw Jolnter, 8. DL Knlght, . oooiviiiiiiiiiiiasoansns i
Saw set, I O, Hart. .., ansoped 144,002
Sawing machine, B. I, Stearns,..... veo 180154
Sawing machine, stave, C, Murdock, .- laen
Sclssors polnts, cap for, C. W, Willlams .o WSS
Screw threading machine, B, Horton,, . 14,100
Seat, foldiog, J.IL Hall.ooooieann e WSS
Sewling machine eronser, W, J Mnlkmr . HaS

Sewing shoes, gulde for, i, Bond,...... .er MBS

Sewing shoes, gulde for, L. K. DeWaru,, oo 143900
Shearing machine,J, K. P'rieat, . ....... vee IMLSS
Shears for moetal, rotary, M, Stopheny,, - 115
Shoe uppers, laying off, C. Glanville,.. - 14083
Sbhutior fastening, J. Parker N LR
Shutter worker, ¥. W, Nichols, ...cocuviene R LX)
Shuttle box mechanism, R, B, Goodyear.. ees L4085
Slate frame, A, H.Jocelyn...c..vveee AR LR

Sola water, dispeasing, W, Geo. .. ..ooiveeecncnnane 144,086

Sower, planter, and caltivator, 8, D, Hopkins. ... 144,099
Spark arrester, J. Bardsley... vee 184049
Spark arrester,J. L, Ferrls ., e M1
Spike bar, G. Douglass...ovviiinniiines e 100
Spindle, L. C, Crocker,..... < 106
spinnlug ring, J. W. Wattles,, BB LN
Spooling bobbla holder, A. M. Wade,....ccaveuueas Hon
Starching machioe, AN, Dolph, . couviiinnneciennas 10

Stave dresslog machiae, J. J. Ralys,
Stave Jointing machine, C, Murdock
Stave sawing machine, C. Murdock........

Steam andalr brake, G. Westinghouse, Jr..
Stove, cooking, J. Easterly (r)......... . 58
Stove damper, K, Worster,...... . 18,088
Stove, heating. J. Johnsoo,,..
Stove pipe thimble, V, Fath
Suspenders, S, Hamm, ..
Suspenders, J. W, Wattles...........

Table, Kitchon and lronlag, J. Good.
Tanscltop, H, C. Loes....couvunveaien

Tenohing muosle, L. A, Seward (r) .
Telograph, printing, G. L. Anders, .. 14015
Telegruph relny, self-adjusting, J. H, Stom .- 13,157
Tolegraph wire protection, E. D, Pritebard...... pEIR K
Thrushing and hulling clover, Bradley et al. (r). 583
Tobncco press clamp, T, J, Robertson... 42
Toy buflding block, A. Oberndort 144,12

. 14158

- s
582

Toy horn, W. A. Harwood........ 27
Toymoney box, C. C. Johnson 144,106
Trimming, W. Murray.......... 144,081

Trimming, W. Murray.
Trimming, W. Murray.
Trunk, extenslon, G. E
Trusses, pad for pile, J. L. Rowe.. -
Tubing connection, floxible, W. B, 8§, Taylor.

Tunnelsandsowers, G. Kooll,.....ouee
Type casting machine, J. M, Conner,
Umbrella, Dugan & Monorfef ..........
Valve, balanced slide, 0. H, Gronberg.

R X
144088
144022
0B
<. 144063

144,112
144,005
Wi
. 144,000

Valye motion, P.Balli oo 144,048
Vehlcles, ahlfting top for, M. B, Keller, . 144,107
Ventllator, oto,, tont, R, & W, Brien,.. vee 144,054
Wagon and gate, T. A, &I, L, Hrown, . 148,960
Wagon, spring, G.A. Brice.. oo, 143,958

Warmer, foot. W. Helsienbuttel.........
Watoh eaxo spring, U, A, Juvet....
Watehmuker'slnthe, C. V. Woord,,
Water traps, forming, W, A, Butler

144,095
oo 13053
B LIRS
< 1007

Water wheel, Kirkhort & Ramsay. ... 143,981
Watering streots and roads, L, Brown,,... o 14,055
Whip socket, J. W, H. Doubler....., 144,072
Whip socket, J. W, H, Doubler.. 144,078
Wuip socket,J. Heberllng, ... 144,008
Windlavs, W. Noweomb,. 148,936
Wiadmill, 8, H, nudwny... YoPREaanben raup . 87
Winnowor, reciproeating, £, Lombard, .. . 144,116
Wrecking npparatus, M, Osborn...... « 11,126
Wreneh, L. B, Prindlo. . PR EERL Y

Wronoh, B, B, BOrIplure, o vooiversscrsnansensves 164,080

APPLICATIONS FOR EXTENSIONS,
Applieations Nave beon duly flod, and srenow pending
for the extonslon of the following Lottors Patent. Hear-
tngs upon the respoctive applieationn are appointed for

gavmismms

RATES OF ADVERTISING.

Buok Page « « =« =« = =« = 8$1L,.00a line,
Iosddo PRge = « « = « « 75 contnna line,

Engravings may Aead adeertisements at the same rate per
ine, by measurement, ax (Ae letter-pre

BAIRD’ S

GUUKS

FOR PRACTICAL MEN.

e e—

My new, rovised and enlarged Catalogue of PRACTI-
CAL AND SCIENTIFIC BOOKS~% pages, 5vo,—will be
sent, free of postage, to any one who will favor me with
his nddross.

HENRY CAREY BAIRD,
INDUSTRIAL PUBLISHER,
406 WALNUT STREET, Philadelphla,

( ]"I l l( ll HOW? Get Health, Snd 25 cents
X for the Scixcox or HearTH threa
months, On Trial. Price $2 & year. Agonts wanted,
Address 8. R. WELLS, Publishor, 350 Broadway, N. Y.

A:I’LIN 'S lNKSTAND BEST ORLP
[P Y and ba
SNLY om hat will ALwarsh B lnks wmpanr aod samrie. Take w
swhatituts, ot bovy W prosend G lady o Erotlanaan (Head unci yom bive wen
I8, oF wut Tor dlevalar 16 CLrvELan B Mu's Co, § Outtiam Sqeare, & ¥

O ENGINE BUH DF.R_Q—\\ nnm(l A party
with suitable machinery to Dulld the American
Road Steamer, and take one fourth tnterest In the Pat-
entsand business. This (s the most complete Steamar
ever built, and can be seen In successful operation at
any time. Address G. W. FITTS, Pateates, Phila., Pa

SRR T

Beautifal Combihutions for LES H.
ANDREWS, No. 35 Exchange Street, llo-mn )lno

Barnes' Foot & Steam Power

ro W
For the entire range of Scroll Saw-
ag, from the Wall to the Lornlrc
jracket, 3 in. thiek. Every Wood.
worker shonld have one. Fonryrlu
in market—thoussnds usine them,
Persons onut of work, or that have
spare time, can earn with one of
these {oot power machines from 40
to S0 cts, perhour. Itisa pleasure 1o
rur one —say where you saw hls,
@ "nd send for Tull description to W,
& J. Banxes, Rockford, Winne-
vago Co., IIL

YLINDERS, axp DANIELS PLANERS,

J CARRIAGE-MATCHERS, TEXONTXG. and other WooD-
WORKING MACHINES. Scml for Circulars

. HEALD & SONS, Barre Mass.

SPECIMEN COPY of the AMERICAN
STOCK JOURNAL, Handsome) Illmlnted with
Enmvlnﬁa nod Olled with Cholece Keading Matter 1o
interost t o Farmor and Stock Ralser, lnd ree htt-
- on of NEW FARM SEEDS sent Free to a
%gs for_pocluc Address .\HBIIIC‘\H b"l'OCE
JO CO. Fankesooro, Cuxs xx Co., Pa.
WORKING cI es Mule or Female, #0
week, employment at
home,day or evening; no ecgu.l' instructions & valuable

okngo nf goods sent free by mall, Address, with six cent
oarn A, M. YOUNG & CO 13 Greenwich StaN.Y.

?oturn siamp, M
[LI11 T WROUGHT
IRON

I I I BEAmMS & GIRDERS

’l‘nb Umion lron atuis, Pistaburgh, Pa.
‘The attention of Koglncers and Arellmuunucd

to our improved Wronght-iron Beams snd uinders (
euted), In which lhe compound welds botween the » m
which have Pmn-d »0 objectionsblo in the

mnnlur are entirely avolded, we sre
rolah ﬂl -lm at lrmn n hvorlhle A8 CAD

le, PHitbarih, Pa.

the days hereloafter mentioned :

27,000 —Exotsn Bxuauwe Poon~Q, Kdwards. Jao. 14,
21003 —CALENDAR OLOUK ~E. M. Mix of al. Jan. 14,
27004, —HAuyEarRn 1. Butler, Jan, 21,

27419, —~ByuxoiNg Buant MuTAL~0. W, Stow. Feb, 11,

EXTENSIONS GRANTED,

25996, —Cor- Opr VALY ~E. B, Arnold,
25,978, ~Taokun Brook. ~1. K, 'almer,

25,981, —Brr Buaor. —N, $pofford,

26,008, —TELRORAVIIO HAOIIINIPU. M, Pholps.

DEBIGNS PA'I‘ENTED.
6,906, —Tov TAnowr 8, Hnmm, Phlladelphia, Pa,
8,857,800 HANDLE.~B. D Beldorhuse,Now York elty.
6,008, ~FLY Tiar.=1. K. Thompson, Olark, I'a,
0,900, —ErooN, w10~ wulln-on, Providence, B, 1.

TRADE MARKS EEG(BTERED

1501 —Suinanns, =L, M. M. Blakoly. New York alty.
1,812, —Frovn,~Iluxall & Co., Itlohmond, Va,

1018 —Frovr.—1axal & Co,, Richmond, Va,

141 —Fian.—Ocosn Trout Co, Port Monwouth, N. J.
1515, —GLANS SUADKS, RTO~H ), Pardessus & Co, N. Y.

. 825
Oam oseh lpnlmm:n lou Paton m nnn)....u
O (paning oach orlglual PAMIDL cvwveeiaarenns 820
On spposl to Bxaminersln-Ohlef..

e 810

Niagara Steam Pwmp.

OHAS. B. HARDICK,
2 Adams st l!rooklrn. N. Y.

PORTABLE BTEAM ENGINES, (‘ONBIN-
o maximum of ollrlrncr d-ruumy n:oﬁ
om“‘v wllh the mintmum of welght and price.
nly nud favorably kKnown, more than l.oa?“"
A e e s
alron i KJ, R ADi.l\ CO, Lawrenoe, Mass.,
Liborty at,, New 4

NIUN 1 3 For culting mulnn;
STENCIL, ],’n!.!‘.:. it althagy’ Ak

Atonolis rml Kly (,nu:h, 'llh !l B YOUNR Hen ar
mnking rom"a en ; for eatalogue an
numlunloﬂ. SPFERCERN llnnntm St Doaton, Mass,

Yom sax WHY wo ean pell Vient
s 7 Octave 1'laass 1 §RO

L abilp direct v fammle
u\mv poiow, wml warmt

B Yearn Hend for llustrated ete-

lu. 1) -M w Teter Lo n"l !oo Bankeen, Morchanis,
"ru , aslng our Flase,

44 Maulld T Inﬂn. l'lau sata whete you saw

V.8, Plano Co., 010 Broadway, N. Y,

gAwu;—uTB;uomo ux'rrvnn—-ﬂlll\-n—l’

st or Roand n IM. mwa

4
Letiory &%) "‘i‘v’uu‘c’m
8 Duteh, cor, ¥u lol m.. .‘«v York,

On appeal to Commisionar of ¥
Ot wpplication for Ralsae.,
On application for Extenalon of Patent,,

ahssesasenaransry

(A% yoars),

'l‘l('E—&lnny of the cutters used on
A in ulding snd roating wachines,
ul rrlli:.m.o:t‘::n g;-ﬁont lnmnl o Pn,'d‘ll‘.fj Yeb

L
eri ’: 0o & {‘mt mm.lov the wso of said pamum

E:ig :ﬂﬁ!gméou mlm 'llr m i" tor

A. 8, GEAR

Bola Owner uml \l-nuurmm of the GEAR 3““31’7
MOULDING MAC lllw:—-u?-my of hun‘- A
talued to United States Courta—Pri
1193, 129, B, 0-and Manufsctarer
sid Desler in all Kinds of

Wood and Iron Working
MACHINERY,

Kronm Englnes & Mochanicnl Supplies,
K mu sU lilll lt\ ‘aT INIHTI)“ MABS, N
JH l NGLE A\ D BARHEL MACHINERY —
Improved Law’s Patent ""’X" and Feading Ma-
e, U .'ml‘ll"' o hf" ll‘V“w.llun 'llru?n‘: lll'f::ﬁ
da * L ¥ us .
\ll:uln-r:‘Acui?\‘cl'-‘l’:c:; H l‘ Co. kalwn.ﬂ Y.

“SCHENCE'S PATENT 1871,

W ()OI)WORTH PLANERS

And Ke-Sawing Machines, Wood and lron Wovln_n. 3
.lllul ; B nx"il Bollers, eto. JUHN SCHE ‘g! L)
-m\ 5, Matteawno, N, Y. and 118 llbtny ﬂl., New

$425 A MONTH! Horse -uu' rnrn‘- ¢ farnished

rlprmu pald. H. I, sH Alfred, Me

UNCHINP

DROP PRESSES.

N E. ILL INGWORTH, Nevillo St. Foun-
Ao dry, Leeds, England, mnkes n Speclulty of
g 10:T0ck, Bmthon, AL 0ie achiner thus o
€,
l::.:ll|.:ym\.-?7|!:llruv"-"ru;.) lrr!{rmr of W, nvkm‘m‘nlp

T Yorthe Bew 40

st i{d-lr:n 'I'IIR -ﬂ-ﬂﬁ
& PARKER PRESS CO,
MimoLeTows, Coxx,

S

¥ For price aud Pbhoto, write direct,

OTIS, SAFETY HOISTING

Machinery.
XO. 348 BROAIMAY NEW Yok, Ol

*L\V & IMPROVED PATTERNS.—MA.
CHINISTS' TOOLS~all sizes—at low prices.
__ K GOULD. 7 to 1A N, J R. . An-..\trrm.. o

OOD-WORKING MACHINERY GEN.
erally, Specialties, Woodworth Flanersand Rich-
ardson's Patént Im rond"rrroa )lu-hlnu.
Ceantral, corner Unton &
1-unmf KUGO & RICHARDSON,

MACHINERY, st it iAe

LASS \IOULDS for Fruit Jars, Patent
Bottles, ete., made by H, BROOKE. 14

yun at \\'m(e atud Centre Streets, New York. The short-
st and choapest way order direct of Mould Maker.

lvs‘_nl‘{ancvnn ATTENTION pald to MOULDS for

The America ’r-rbluu Water

lhcenu lmpmmndn

scientific tests by James

!-:m reon, showing the followiog use-

fule eftect of |he po'u of the water

utllized, belng the bighest results ev.
er known,

Pereentage of Part Gate: 3, %008 ;

. 80,

Re;c‘exn:fofr:\’hol\; ‘“Mﬁf‘:do!
ull report ma. obtain
STOUT, LLS & ,T EMPLE, Day-

ton. Ohfo.

AGE’b Water Flame Coal Lime Kiln, with

oal or wood. No.1 Soft White Lime or Ce
™ un ol water, C.D. PAGE, P-lnn!«.ltoc:utg.\m\s:

The VARIETY MOULDING MACHINE
CAUTION.

1 herebd; nourr -ll arties lnMngmg Ibo Patent of
NATHANIEL GE sllld Nov, 8in, lm. hat the Unl-
ted States Clreulr (,oun for the District of Maseachu-
-T;u :x:- :otﬂmu‘u{:lncd the nlldlu"of that hu;n
since the hearing of Nov The on' fnt settled
b the Court In‘ln dn:u\on of October > qo 1572, was
t the t1tle of the Patent in Massachusotis was fn
T D. SCOTT lostead of Complatnsnt, 1 have lnec
sald sult was (nstituted, scquired sll the ulk T. D.
Scott ever had, and shall hold all lnann for dﬂn-

.ﬁalon Oct. o, ma

$100 to 250 5. o sarne

where selllug our new seven strand “’hllr Pl "
? othes Lines. klhn-dlly‘n every bou aote

uo: 'ouu co..ﬂﬂlﬂl.on

VY Vaatere tnox Wanks Co., Clavelasd,0.
$376 Qm“°m£ Brdaeiort, e o

5000 AERYIRANTE ol TR .

ncxnms
Universal ard —Oeu and Cam Culting, &c.
's'nnﬁxn’"x'ﬁft"vm co.
115 Water 51 Boston ..

% inches, with the new Patent Jaw., Address
OE B oI O & SO% CO.. Winasor Logks. Ct

CHEAPEST AND BBPST =
Thomas' nrhnﬂl- uuugm’g v’;. »cale and

THE HORTON LATHE CHUCK, from 4

does not In]ln the Bosler. It meo ux:!dnum:-
tory where all otbcr Te hve fafied. Ome
party writes: = P g.lan o Bushicls

of Sealcs from bis lo!lzr.-nd the [ron ooh 'cll where

the Scales have come OR, aag It 1s saving sbout 35
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Machme

Wood and lnn Workin Lesather sad
1 uh 1 Metal, &2,
B ACE % GO 10 Chambers St. 5.

Cold Rolled Shafting.

Best and most peﬂ«n n-mni ever M
on hand (n IATR? quantities in any lengths up
1o 3 1. . Pat. coopunl and Se! ng
ORGE PLACE & CO.,
17 Chambers Street, New Sork.

Sturtevant Blowers.
Of every size saa deseription, congtantly on eand.

121 Chambers Street, New York.
REYNOLDS*

Turbine Water
Wheels.

30 years' exporience easbles me
to excel o Geartag M{lls of all Kinds,
snd furnishing them reliabdle. eco-
oouuc-l wer, Scleatitic Mu
free. 0. TALLCOT, Ty
Street, \ev Yori

P bRFELTlO\' OF SPEED ON WATER
ELS secured by the Ro Hydmullc Gover-
nor, undtr all possidble conditions. Never fails. Under
oxirewme changes, it operates the entirn gate in ten sec-
ondn Warranty unlimited, No pay till tested, JOlL
. ROGERS, Treas., 19 John Stroet, Bonton, Mas

ICHARDSON, MERIAM & CO.

Manafseturers of the latest fmproved Patent Dan.

and Woodworth Machines, Matehing, Sash

sod mo| Tenonlug, Mo Bo:mg.‘mﬁm‘. Vet-
tical, snd sr Re-sawing Machines, 15, Saw

Arbors, Seroll Saws, Ealtway, Cut-off, and Ripsaw Ma-

emnuhspoke and Wood 1{m1n Ia and various

other ds of Wood-working m!ﬂttj'. Catalogues

wod price lsts sent oo spplication. Manufag

arehouss, 107 Liberty

tory, Wor-
ceater, Mass. W a%. New York. It

WYOODBURY'S PATENT s
Planing and Maitching
gd Mogu&uﬁgs&ﬂr’- Plapers, Self-olling

street, N Y..
lnnd for amhr-. &7 Sadbarv street,

HARD WOODS

IN LOGS PLANK, BOARDS & vxxxm

. Address the Gruann Woke Mitis I’hllulclphh. P

OODWORTH SURFACE | l’l..\\FRS

$125. Planers snd )ut hors, $20, S, C. 1
5 Conrﬂudulmt New York gl s

\ INERALS, Shells, Fossils, Bird Skins,
Artificial Eyes, Naturalist Supplies, aud Objects
of Nataral Hixtory, Collectioos of \ ncn -tur rlrnooh.
100 Mineral Spoclmens fur‘k Ar cordin)
Dans, 100 Genera of Shells, sn-n- lor |l!. OHA G
BREWSTER, 4 Washin St Doston, Mass,
Catalogues of full stoo! nnl on application.

G AR

MOLDING, MORTISING
TENONING & SHAPING
MACHINES;

BAND SAWS,
> SCROLL SAWS,

Planing & Matching

MACHINES, &Ko,
For Barnnoan, Cax, and Aaxr
OULTUMAL SHoPs, &o,,
SR Supertar to -u¥ {n use.
J. A.FA
LS lxculnl ()hlg. »
To Electro-Platers.

ATTERIES, CHEMICALS, AND MATE-

l(l.\l.‘, 10 sots ar slogle, with books of fustruction

r Silver Plating, by THOMAS HALL, Manu.

u D cotriolan, 1% Bromfeld Street, Boston, Mas,
104 catulo, ue sent free,

PATENT
OLD ROLLED
SHAFTING
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GEO. W. READ & CO.,

MILL AxD YARD 1% 70 39 LEWIS STREET,
T-send for CatAloRus & Frica LUK, encioatnig 3¢. stamp

An deutfdhe Crjinder.

Diefe grofie und thitige Claffe unfrer Hes
pblferung  madien  wir  bejonders  davauf
aufmertfom, daf unfre Rirma durd) ihre Vers
bindung mit Wafhington und den europdijdien
Dauptftidten, befondere Vortheile jur Erlaps
gung vom ine umd oudlAndifden Patenten
bietet.

Qeder Erfinder, gleidoiel weldier Nationatie
tit angehdrig, ift durd) die libevalen Patentges
fege ber Bereinigten Staaten jum PatentiGuy
fitr @rfindungen beceditigt. Unfre Firma iff
bereit, geftityt auf 26jdhrige Erfabrung, dentide
@rfinder jeder Seit ju berathen und 3u mafigen
Preifen rafd) und pitnftlid Patente ju cclangen.

Die Dentide Section it in dem Hinden
{dbiger demtider Jmgenmicure, cadie in ber.
Office peridnliy mit Crfindan verfehren
werben.

Der  Scientifie American™ Wwird in femen
©palten  bie bedeutenderen Crfindungen bes
fpredyen.

Cortefpondeny exbeten und prompt beant.
wortst.  Pamphlete in deutider Spradye wer-
ben anf Beelangen franco jugejandt.

Hbreffice:
Jlunn & go.,
wSctentific American™ Patent Agendur,
37 Paxt Row,
Now York Oity




350

Scientific ,amcrimu

— - -
Advertisements. 2
- i
Adtvery milse 4 on 1AL page af ihe rale of - gél::
$1.00 per bna for 2k insertion.  Mngravings may UNIVERSAL JAW ‘ 58
aame rake ! r % -
e ket DRILL CHUCK. %,
s PPaTex A ) 12,
Mot |'n\\ l' l(:<l LU hue L‘ Tnuvnln ;!'v.-;u;:dnu. lvmn ODto ¥ gq-
AMERICAN SAW COMPANY, andby tureing down shanks to ¥, wit hold-—wlingms sifp:$
& " 5.'.'«‘ u,::'u :;u eot, quiok and positive \Irchln‘rll mwovement 2
NO. 1 FERRY ST. IRV XORM 18 such that [t cahnol ¢ f,orin any wway ** get outof or- o
Saws, der.” Han now boen In tant use six months, working 3
!onle Toothed omﬂl" perrecily. Kyery Chuck 1srold on ruil warrant, to he retorn: ’5
Eocentrio aﬂmd Power Presses. ©od And cash rofunded I€nol antiroly satiafactory, Addross 0%

Dfamonds < Carbonjg

I apt 101 Dutillg YOURN
”.. . ' i l““"““ﬂ‘v‘y‘“‘“ ':"\.c rindntones, hardened

y Graziens
. Now ) ork.

SC<VI=Z=0k FOOJ4W

Lo ofds W, POND. K"eﬁﬁi‘”"‘:‘uw

LA
Warsrooms r l.'tm'r l't"' 'h “

HARTFORD
Stean Boiler

INSPECTION & INSURANCE C0.

CAPITAL . - . . . . . - $500,000.

RS LICIES OF INSURANCE, after a careful
.‘aml,l‘un't‘)?lhr Dollers, covering all 1oss or damage to

Boilers, Buildings, and Machinery,

—ARISING FROM—

STEAM BOILER EXPLOSIONS.

The businoss of the (‘ompnny Includes all Kinds of

STEAM BOILERS,

STATIONARY, M \nl\'E & LOCOMOTIVE.

Full Information concernlng lhc plan of the Company'r
operations can be obtalned at the

HOME OFFICE, in Hartford, Conn.
orat any Agency.

§ EN, Pn'!. WM. B. FRANKLIN,Vice Pre-
A B. PIERCE, <ccmury

POAED OF DIRECTORS:
...President /Etna Fire Ios, Co,
5. Lhcncyllrou sﬂt Mfg. Co
...... Beach & (‘o
fA um F.xpn‘u Co
Fres't Ameﬂnn Nations! Dank
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Arms \Inn 1'g Co.
Austin Danham. Pres. Willimantic Linen Co,
Geo, Crompton .Cron.pton Loom Works, Worcester,
Earl P. Mason.....Pres't v. & Wor, R. R., Providence
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THE

SCIEWNCE RECORD

A Yearly Cormpendium of S8clontific Progress and
Discovery, 60)pages, octavo. Price $2.50,
Mustrated. The volume for 13
wiil be lssacd (n January bext.

The volumen for 1972, 1873,

Dow ready.

HIS NEW AND
splendid sanual book
presests 1o brief form ihe
most interesting Facts and
Dscoveries 1o the various
Arts and Sciences that have
transpired during the prece-
ding year of title, exnid'ting
s one view the Genersl Pro-
(eas of the World In the fol-
owing Devartmenta
1~C m:ntmu AND MET-

ALL
z.—)uz( u\\uq AND EN.
GINEERIN
L-i.l.u'tnulﬂ' LIGHT
HEAT, 5 U,

~Te ll\()LooY —Embra-
cing New zad Useful Ln-
veutions and Duco-:nu
reiating to THE

x-—mnw £ NP uonﬂ
CULTUN

f—AGRIC lal.‘l'

S—~5MAFERLA MEDICA,
‘t)u.guuruvm.u. 0y
2~NATURAL 1 2
‘;-A.\D "":Kut msTony
- T UKOUK‘
T&"w)u rmu.n{m"o
L
B—GEOLOGY ASD SERALIG
H—ASTRONOMY
u-uxu-.wut

whe desires 10 N well Informed concern

h( the m’ of the Arts snd Sclences should have »
of BOIENCE Hzoomrn, I Is & most interesting and
llool. and should have s place In avery House-

aahle
luld.h mry Livrary.
WX pages. &) v. Hasdsomely Dound. With Engray.

rrice §
I.gin by o ul (o all um ol un toumry.ou receipt of
the price. o the
Taasers. Ionsh s -.l e vmulul Iloot-'w"vv: g
MUNN & €O, Punrisnens,
37 Park Rew, New Yerk Clty.

TR SCIENTIFIO AMERICAN will ba sent one yrar
88 one copy of SCIEMCE RECORD on *eceipt of §3.

IENOFE RECORD
_‘ﬂ:, Baen §ia FUR 1572 and 1873 now
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.0, 1057 Boston, M
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using or smiling
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0!!’8 IILL FURNI!:H!VG WORKS
the United beater. They make

i, I .
Wl Machines, Fackers,
-lu *u:hj’unqn "l Ge-nnc. »«l:l"u

'- Io-‘nn

s Nelul

ANUFACTURERS OF
The celebrated Hrw-nn Vartable Cat-On l'.nﬂlnm Lowe's
0 Valvo Bta.

tHouary, Ho g, and Portable Kagines, Dollers of all
Kinds, Steam l'umt-- MI Gearing, Shafting, &o, 1 Sk,
Tow, Oakum, Il‘puln, yRope, Fiax, and Hemp A lschinery.
.\lrnu Iuvlhr New Maven \hml acturing Co.'s Machin.
" Toobls; for J\huoh » Governors and Stop-Valves:
pturtevant Mowers; and lllnrr«nlnll "alley-Blocks,
WARKEROOMS, m BAHCLAY W@, NEW YORK,
Wl)lﬂ\N I'AT'\I(NH\ hl' JERSEY

IBOLT CUTTEB

NEw INVENTION. ADDRESS,
HOWARD IRON WoRKS, BUFFALO.N.Y.

WIRE ROPE.
JOHN A. ROFBLING HBONB
CTURERS, TRENTOX, ¥,
OR lnclluod Plunm Slundlnq hlp RI’mng
Biridges, Ferries, ﬂuyn ot Guys on Derricks & Cranes,
Iler uup« Sash Cords of (or per and lron, Lightaing
Conduoters of lndj\ « Special attention given to holst.
tng rope of all Kinds for Minesand Klevators, Apply for
oirsular, giving price and other lnlunnuhm. By (m
pariphliet on Tranxnission of Power by Wire Ropes. A
Inrke stook constantly on hand st New York Warehouse,
0. 117 Liberty street.

\RY THE VICTOR DRILL CHUCK.—
n‘::'":{"ff nna, HUNHAUD B CURTI SiASE:

enna. .
F ET( |||\(I CO., Address \llcmlel.o\\ I!IJ.“(.TOII:‘: s

'I‘odd & Imﬂorl v Machine Co.| X

ULL & CO, Manufacturers, Danbury, Ct. 55:
for IIIIIllle\ Done rlpll\r Clreulars, I el

l REYFUS' transparont Bolf-act.
Ing Ol'ers, tor nll sorts of Maohinory
uul H--lnnk. are rollable In_all_seasons,
15— ior cont., The SELF-ACT-
Nl LUn ULAT(I fm tyl nders is
now adopted by over 150 R, i, In lh- U.B..
and by hundreds of stationary o ngine
NAT A‘s & DREYFUS, 1(» l.lb‘lll,ll N.Y

~ PORTLAND CEMENT,

From the best London \lnnnnrln rers. For nlc b,
JAMES BRAND, 55 CIff Bt,
_A Practical Troatise on Gement 'nml-ln-d for B canu

UPER-HEAT

Have fuel, snd supp! mn l(rnm Eanlly attacnea to
my’lm“ﬂ. l“ é W.BULKLEY ykn neer,
% Liverty A, New York.

For testing Uyens, Boller
Pyrometers. ., s fanace,

Supor-Noated Bteam, 011 Btills, &e.
Address HENRY W.DULKLEY,
" Liberty 8, New York.
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AL IORTELAY ONETOOTRCU

OTHERS FREE-

NOVEMBER 29, 1873.

Bux’ﬂ."!w‘." :1'"' Advertising Agent.  Address

P. BLAISDELL & €0,

Patent Drill Prosses. with Quick
Return Motion,

To the Market, nise other Machinist Tools,
Bxxp yor cwwu

OGERS' TANNATE Ol' BODA,
ln"noull lu bolle

o:‘;’xc-.!s.( " "'r ]
CLEAN M’ g " ” AVEi
WITH A “.(" wn IAnn gu ﬁo
: o onn remn JOS,

Adl.
WArs manas acttre oY e
Tnnnne 0 ¢ f."' “ ‘ orm of

oda, for above purpose, XOLUSIY R
ri ht under paten nf!
vonly n';n«m'lrk" n r?uemcnu o ulno vlrn

INDEPENDENT

BOILER FEEDERS

SEND FORILLUSTRATED CATALOGUE

COPE&MAXWELL MFG.CO.

HAMILTON.OHID,
~ NEARLY 1,000 NOW IN USE

We offerthese Manvrs to ourenuomn\n hll"
to be the boat for e price that can be fou Ther Wi
plane thioner ud lhlrl-v.plno
inore and 10 It better than any
other of thele wo'gnt ard price,
And.at lheumellmc Im iable
to get out of order, #0 plan-
ors lreu::bh- of uraln thetm.
selvesand paying the expense of
ronning them In from alght 10
ton dsys. They have mel with
merl\' cd succoss vlmro'{sv they
)

Po-v Pu.u.

have ecnlnuudneﬂl and nover
ve ontire saiin ccllhn.
1'l|nv will plane 5ig Inchn1 (mnr
und dawn lolcu than K n
tmcknen and In quantity from8.000 to n ten
hours, Thelr oxtremely 10w price mlnn uwm within
lhc retch of thoso of amaller means, and thelr small
(su feet) adapts them Lo many lll’ll" shops, where .
large glnwr could not be used : sud thelr simpifeity re
ders them easy 10 be handled by the inexperienced, t

INOUS AN

W, o, ", ROOI‘R\'
&l Lollwo I'Yneo. New York,

(lll\AhlE TAL

UILDING PAPE

PAPER CARFPETING
l.llnu YOoR SAMPLES AND Prionr Lisr,

AND OIL CLOTH.

8 § DAVIS & CO,,
Beloit, Wis,

e three sizes, with either siogie or double
rollers, 16,20 and 34 Inches wide.
Pdcc of l’g Inch I‘lumr. nln:le rollcr

Price to pune 2 lnob wide, double rolier. ,‘l.b'm
1

Pricc of Conn(cnhln -nd lhn.m 2.0

Extra Catters, por Pllf. U lnch ;m

!-‘or [lustratod o'realars, sont (me ( no%

ddresi GEO
PARR, )hnulnuur«r of 'Mechanics' 'lool- apd Light

» Buffalo, N, Y.

HOUSTON'S PATENT
TURBINE WATER WHEEL.

Slmplest, Strongest, Chonpost, Bost,
ln tho test at Holyoke,In
the Houston nn lhe

hl.\ul pe
::ov;r l.n . muble lul nnd
¢ higheost avernge r

T sults ever obta { J'. r
ractical use Itls everywhere
emonstrating its superfor-

ity over all others. Ewmer-
=on‘s full report furnished on

ls‘pp Mcation. Send for Circan-

T,
MERRILL & HOUSTON

IRON WORKS,
Belolt, Wisconsin.

STEAM BOILER AND PIPE

COVERING

Saves ten 10 twen SPENCE

CENTRIC MILLS, for grinding Hones, Pot Shells,
res, Old Croclbles, Fire Clay, Guanos, 01l Cake, Feed,
Corn, Corn snd Cob, Tabacco, Snuff, Su. r.s‘ln.uoou.
Splu-- Coffee, Cocoa-nut, Flax-seed, A tos, Mica, To-
mators, Saw dast, Horn, cc. and whatever cannot be
fronnd by other thl- Ino, Yor Paints, Printers’ Inks,
‘ante Dlacking, &e. .IA)th BOGARDUS, corner White
and Elin Streets, New York.

S AND PROPOSALS
r the construction of the OIL CIT GA%
ORJEN, nnd llm lul‘l lylng of the elty with wn
be rectived uotil Monda coember 1, 1878, at 3 P M.
Dids must be accompanie y plans, lpcolnc-uom and
detalled drawings, and must state thio price of construc-
tion, and the lowest rate at which gas will be furnished
1o the elty and consumers, fh'lnt theclly the tigh’ to
purchase the works at such future time as may be bhere-
after agreed upon
Inforwation in re rd to the work required may De
obnlned at the ety omcu or through the mail,
The right to r-)ecl and .u Dids Is hereby reserved.
Commucluuon uuil be addressod to tho under-
slgned. ERS, Mayor Ofl City, Pa.

Tm; BEST Sovip EMERY
WHEELS and patent Grindiog Ma.
chines are manufsclured by the
ANERICAN TWIST DRILL COMPAXY,
Woonsocket, R, I,

BO(MRDUT PATENT UNIVERSAL EC-
]

§7 EvErY WHEEL AND EVERY
Macuixe WARRANTED,

Working Models

And Experimental \uchxne . Metal, or Wood, made Lo

l)'ger CHALMERS
CO., foot E.;h S¢., !3!\ 2nd St St. Louts, Mo.

onder by J.F. WEENER. € Center sl N. Y.

Sheathing, Roofing, Deafening, C

t Lining,
lnd(,‘uculnn.mb.z.ﬂ).u&(.o 50 %08

BUILDING PAPER!

and as a substitute for Plastering. Send for Samples

k Place, N. X, or locx Rives Parez Co,, Chicago,

NEW YORK STEAM ENGINE CO.

MANUFACTURERS OF

Machimists’ Tools

ALL DESCRIPTIONS,

98 Chambers St., NEW YoRk.
BUIL D E RS Rt
ON PLANERS,

ENXGINE LATHES, DRILLS. &c. Send for Price u;:
NEW HAVEN MANUFACTURING CO.,
New tiaven, Conn.

" 2
N mary L
{mery Crinders

STRODSHRNZE=SA AR P

JUST PUBLISHED !

Facts aod Suggestions regarding the Right Cholce and
Right Use of ‘wlhl Emery Wheels and Emery Grisd-
Ing Machloery.” 124 pages

This Pamphlet Is offered to the Public as the most

somplete Manusl on the subject of Emery Grinding yet
published, Sent, post-pald, on receipl of 35 conts

Address THE TANITE CO., Stroudsburg, Pa.

207 ———

HOW ABOUT YOUR PAY ROLL?

Ia not yuis the time—now when wr
belng reduced, and each man's rn.,.n In
Aawds be can get aloog with—1s not l, s th
study carefully the claims of labor-sari
'ﬂl({ Wages will & gocd Emery ‘,,“.n\
draw} How many men now working with Flle
Grindstone, sud Cold Chlsel, and Vise, can be disper
with by ruoniog s Hotary ¥lle & mile' s minute ?
many Fsy Kol Swelllag men will it take to do,
Viee and Pile, what OXE man will do with thal o
dulllog flotary File, s Tanite Kmery Wheel? Tt
Whose polois are crystals of Adamant, and whos
18 88 5,50 feet Lo @ fee

T, )Oll t Bn&lo. Y.

Whet money ls scarce Labor Saylog Tools are chicap

1873 and 1874.
Catalogues Free.

Machinists', Blacksmiths,' Mode! Makers', Pattern Ma-
kers'. Organ !!nnuzn Plano Makers',and Tools sod
Supplies for nu clsuu of Mechanics

. J. WILKINSON & CU., Boalon. Mass

THE PULSOMETER.

The simplest, most durable and elective
steam pump now in use. Will pump gritty
or muddy water without wear or 10 1ury tc
1ts parts, It canuot get out of onder,

Branch Depotsi-1l Pemberton
Square, Boston, N 8.y 1527 Market St..
lh”l'lr!fmi Pa.;: 3 Wells Street, Chl-
cago, South Western Exposition,
New urlun: La.; 811 & 813 No. Second
Street, St. Louts, Mo.

Yo M\LLs Cu,, ¥ Cortlandt 8t,, N Y. Clty.

“ orkers Wanted

For WOOD'S HOUSEHOLD MAGAZINE,

which with its Premiums, is one of the most attractive
ia the country.

Price of Magazine,

ONE DOLLAR

A YEAR.

Commissions liberal, offering a loceative and azree
able business 1o those williog to givoe It proper atiention.

Yol. X1V, begins with January, 1874,

Examine our Clubbing & Premium Lists,

Two first-class poriodicals for the price of one
E¥™ For spocimen Magazine and further information,
Address,
WOOD'S HOUSEHOLD MAGAZINE,

Newburgh, §. Y.
8. E. SHUTES, Publiake

WIRB ROPE.

Jobn W, Mason & Co,, 43 Brosdway, New York,

TR AN
S
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D
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AN

HAMPION SPRING MATl‘DoRm—ﬂo
Iatest and best tm o
uesithy snd com(oﬂnbltmn 1t 15, ne wm-a?
cantest chugu. most popular, and duradle
In market 14 all leading dealers, No stock com-
plete without It olly composed of tenscions tem-
pefeﬂ eel npnnr , 80 n ud uul the Prﬂ-nrt {x equally
tributed. ly moved bout the house.
Cu be lifted, turned, or muec up ke & blun(. Both
sldes alike. No rr'tiue 50 woeoden slaty, 5o

steel upholstery springs and weigns only thirty
1be. Mo#cpﬂm 10T your money la m- bed 1had in any
other., Warranied nofseltss. Asy sizes wade 1o order
Send for pistorial circular, Rcuu m-f of double hod'
!b“ smm-m ty -.n fe bed or um lo m 1

e werid, scount to the teade, » wants
ed, Cblmplon ':rlu Mattress Co., Mnru. m L’bun
bers 8t., cor. ¢ arch, New York.

ANSOM SYPHON CONDENSER perfects

and maintalng yacuum on Steam Engines at cost ot

one per cent 1ts value, aid by ity wse Vacuum Paba are

run witn full yacuum withoat Iuv Pumo. Please call at

the Company's office, ufalo, N. ¥. Circulars seat to
snyaddress.

The SCIENTIFIC AMERICAN s devoted to the Inter
ests of Popular Sclence, the Mechanic Arts, Manufac-
tures, Inventions, Agriculture, Commerce, and the in-
dustrial pursuits geoerally, and is valuable and lnstruc.
tive not only In the Workshop and Manufactory. but also
1o the Household, the Library, and the Readiug Room.
ThAe Best Mechanical Paper n the World

A year's pumbers contals over S0 pages and sevenal
hundred engravinge of new machines, useful and vovel
taveations, manufaciuring cstablisnments, tools, aand
proCCasCS.

To the Mechanic and Manyfacturer !

No person engaged (o any of the mechanical pursuits
should think of dolug withont the SCIRNTIFIO ANERL.
caxy. Every number contalns from six (o ten eugravings
of new machines and inventions which cannot be (ound
in any other publication.

TERMS.
Uoe COpY, Ohe yoar pAa
Ooe copy, six months .
Uae copy, four months .
Ome copy of Scientific Amerncan for ohe Fear, ndwn

one copy of sngraving, * Men of Progress

One copy of Scientific American for one Joar, and
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RECENT PROGRESS IN ELECTROMAGNETISM.
Much ingenuity has been wasted upon the problem of con
verting electricity into mechanical force: or, In other words,
of constructing electromagnetic engines destined to drive
machinery, to ralse weights or to draw loads. Hundreds of
such engines have boen made, only to demonstrate the con

clusion of scientific men, who have long ago given up the
problem as inea.

pableof a praoti.
cal solution, It
is not difficult,
indeed, to show
by a very simple
calculation that,
in the present
state of science,
the electromag-
netic machine
can mever com-
pete with the
fteam engine, be-
cause of its far
greater cost, The
foree in the form.
or is derived
from the oxida.
tion of zinc in
the battery,while
that of the Iatter
isdueto the oxi-
dation of the car-
bon in the coal
burned under the
boller. Now, 1
grunme of car-
bon burned will
raise the temper.
ature of 8,080
grammes of wa-
ter 1° centigrade,
while 1 grammeoe
of zine will only
raise 1,300 gram-
mes to the same
extent. Thus
carbon would
seem to be 62
times as effective
as zinc.  After
the oxidation of
the zine in the
battery, the solu-
tion of the oxide
in the sulphuric
acid produces an
additionnl quan-
tity of foroe (or
heat) capable of
ruising 8385 grom-
mes more, which must be added to the 1,800 grammes ; from
this, however, must be deducted the force wasted in decom-
poeing the water in the battery, a force capable of raising
1,080 gramm es of water 1° centigrade. The balance, 575, is
14 times loss than the effective force of coal, and yet even
this comparatively small amount of fores is only attainable
in the theoretically perfect battery. Taking into account
that eonl is nbout 40 times cheaper than zine, the odds are 40
times 14, or 5060, to 1 ngainst the electromagnetic machine.

While thus any effort to convert electricity into the grosser |

form of mechanical force must fall, until zinec can be manu-

factured about 600 times more cheaply than coal can be |

\
)

mined (which it probably never will be) or until some other
sonrce of eloctricity be discovered, physicists have been ewl-
nently succossful in reversing the problem: that is to say,
converting mechanical foree into electricity, and they have

utilized the electricity so obtained in the production of the :

most intense ortificial light known. Before deseribing the
immense improvements made very recently in this depart
ment of scionce, it may be well to study the apparatus hith-
erto omployed.

When a ploce of soft fron surrounded by insulated copper
wire is presented to the poles of & magoet, s momentary elec-
trieal current is formed in the wire; and on removing the
soft iron from ihe magoet, another carrent is formed in the
opponite direction. Now, these currents may bo made to suc-
osed oach othor with extrems rapidity by revolving the insu-
Iated jron bar before the poles of the magnet, and they may
2160 be made to flow in one direction. The former may be done
by steam, and the latter is accomplished by s device called a
commutator, Thus a powerful carrent is produced, capable
of showing all the phenomensa of the battery in an exalted
degree. Machines constructed on these principles have been

O~ b
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extensively used to produce the electric light and in electro
piating

In Decomber, 1858, the clectric light was employed for the
first time Iu the illumination of lighthouses, at the South Fore-

Jand, England. The magneto-electric mackine used was con
structed by Professor Frederick H. Holmes. The following
April a favorable report was made on the invention by Fara.

mms NEW ELECTRIC LIGHT MACHINE

dsy, who thus had the satisfaction of seeing his discoveries
productive of good to mankind. The first permanent elec-

:

l
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tric light was not established, however, until June 0, 1562,
at Dangeness. Holmes' machine consisted of 120 permanent
magnets, each weighing 60 pounds, arranged on the peri
phery of two largs wheels. A three borse power steam en:
gine revolved 160 soft iron cores sarrounded by coils of wire
near the polas of the magnets aboat 100 times & minute. The
negative and positive carrents were thrown in one direstion
by means of a
commutator, and
then conducted
through thick
wires into the
lighthouse tower
where they ver-
minated in car-
bon points, be-
tween which the
electric arch
was formed.
The intensity of
the electric light,
as measured by
Fizeau & Fou-
cault, is only 23
times less than
that of the san:
while its cost as
compared with
the Frespel lamp
then in use was
computed to be
as 400 to 290.

A considerable
improvement
was made by
Wilde, who con-
ceived the ideaof
causing the cur
rent induced in a
coil of wire by a
permanent mog-
nét to produce a
more powerfal
clcdmmagne t,
which ir tura
was to induce a
new and greatly
increased cur-
rent. Thecur.
rent thus gencra
ted could be
pussed aroand a
third magnét,
and so on indefin.
itely, as far as
theory was con
cerned. In prac
tice, however, ke
found it most ad
vantageous to limit himself to three magnets. When the

three armatures of these magnets were drivea wi h a ve'ocity
0f 1,500 revolutions a minute, it melted a cylindrical iron rod
15inches long and { of an inch In diameter, which was placed
between its poles. With gas carbon points half an inch square,
the light generated was equal to 4,000 wax candles. This
machine weighed about 8 tuns, and required a seven horse
power engine todrive it.

In his Intest and most perfect form of machine, completed
last June, Wilde employs two wheels of 16 clectromaguets
each, betwoen which are situated two series, each of 16 soft
iron armatures secured to a heavy cast iron disk. The ends
of the cores are terminated with fron plates of cireular form,
which retain the helices in place and somewhat overlap the
distance botween the poles of the electromagnets. By har.
ing the magnetic circuits of the electromagnets and arma-
tures closed for a short distance, and by likewise having the
electric circuits closed for a brief Interval at the poiat of no
current, the magnetic intensity of the electromagnets is
maintained during the rise and fall of the magneto «lectric
waves transmitted through the helices. Theso holices are di-
vided Into 8 groups of 4 each; one of these groups proluces
the minor current for the circlo of eloctromagnets, and the
rest aro joined togother for a quantity of 7 and an intensity
of 4, to produce the major current of the machine,

This machine weighs only about one tun, whils its power
isdouble that of the 4 tun machine deseribed. It may be
run at a speed of 300 to 1,000 revolutions per minute.

The Wilde machine is In operation In this city for plating
purposes, at Frank Lealle's printing establishment.  The ma-
chine runs with a velocity of 1,800 revolutions minute, and
will electrotypoa number of plates as large as the Ilustrated
Newspaper in 20 minutes. Wires are also connected with the
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1 Jead to the photographic establishment across
and on coudy days they print photographs by
the electric Jight produced by the Wilde machine.
“n results obtained by these machines and by subscquent
. modifications cortainly leave little to be desired ; but the ma-

‘ehines themselves, unfortunately, have inherent dofects, The

1t eurronts produced are intermittent ; at each rovolation, two

electrical palses proceed in one, anatwo in another, dircction.
To collect these, a friction commutator is necessary, which
wears away very fast. In Holmes' original machine it only

Iasted from 10 to 20 minutes; and in the later machines, in

which over 1,800 revolutions per minute are obtained, there

must necossarily be considerablo wear and tear whereverthere

i& & motallic contact of moving parts.

Theso difficaltics have been overcome in a machine invent-
od by M. Gramme, of Paris, and recently exhibited beforo
the French Academy of Sciences by M. Jamin, Our engrav-

§ngs illustrate the invention. The principle is as follows: If

the north pole of n permanent bar magnet be moved along a

goft iron bar surrounded by an insulated wire, it will pro.

duce a south pole in the iron bar, which will gradually bo
displaced from ons end of it to the other, following the mo-
tion of the bar maguet, The result isa continuons induced
current in the surrounding wire. If, now, the soft iron bar

be made into a ring, A, and placed between the poles of a

horse shoe magnet, D, these poles will of course induce cur.
rents in opposite directions, neutralizing each other at two
points of the ring, midway between the poles, exactly (accord.
ing to Mr. Crookes) asif wehad two batteries connected in op-
position by joining theirsimilar poles, Onrevolving the iron
ring cn the journuls, E, a continuons current is developed,
as in the case of a straight bar, but in opposite directions,
because here we have to do with both poles of the exciting
magoet. Both these currents will continually neutralize
each otherat the two mean points. To utiizs them, all that
is necessary is to connect conducting wires to the insulated
wire at the mean points, and they will flow along thess wires
instead of nentralizing each other; just as in the two batter

jes above, connecting a disk, F, with vach point of contact of
the similar poles, will cause the force of the batteries to flow
thoough the conducting wires ** quantity-wise.” M. Gramme
accomplishes this in tiie following manper: .

II thie wire woand upon the ring is very thick and there is
but a single layer of it, it is sufficient to remove the insula-
ting covering at some po'nt which, in its revolution, is made
to touch fixed metallic conductors, F, situated at the neutral
poiuts, If, however, many layers of fine wire are used, the
following device is adopted: The wire is divided into eec-
ticns of, say, 800 turns eacl, there being no break, howeyer, in
the wire on passing from one section to another. Esch sec-
tion hne its wire exposed at one2 point, and to this point is
soldered n solid bar of brass, B, capable of considerable wear
and tear. The bars thus attached to the sections are ar-
rangwd radially ; and when the ring, A, is revolved, several
of thexa simultapeously touch two solid metallic rabbers, F,
at the neutral points. More than one bar is made to touch
st 2 time to prevent any bresk in the current.

The macuine exinbited before the French Academy of Sci.
ences derived its magoetism from an electromsgnet instead
of s permanent one. It was provided with four meszallic rub-
bers, two of which supplied the electromagnet with a part
of the current generated. The machine started with the
feebls residual magoetism in the electromagnet, which rap-
idly gained in strength ss the velocity Increased. A machine
of this kind, having 154 1bs. of copper wire 0118 inch thick,
decomposes water and fuses 1'04 inches of iron wire 0 036
inch thick when worked by hand. A large machine, driven
by a 23 horse power engine, which was exhibited in London,
produced a 1 ght equal to about 8,000 candles ; and still larger
machines are being made, which Mr: Crookes expects to give
& light equal to 25,000 candles. Besides the purposes of il
lumination, such machines, of the smuller sizes, will be of
service in telegisphing, electroplating, gilding, medicioe,
military operations, and chemical decompositions. They are
of especial value in electroplating, on account of the con.
stancy of the current. In the galvanoplastic works of M.
Christofie, of Paris, it is found that the best machine hitherto
known, when moved with s velocity of 2,400 revolutions per
minute, only deposits 5 465 ounces troy of silver per hour,
while 2 smaller Gramme machine deposits 9645 ounces troy
of silver per bour with one eighth the velocity,

There will be two of these machines in this country before
long, Professor Barker having ordered one for the Stevens
Institute of Technology, and one for the Universit y of Penn-
sylvania. At present electroplating is done in this city in
several places by the Wilde machine.

It would be difficult indeed to foresee what further incrense
in power may yet be obtained in these machines; for inves.
tigators are constantly studying the properties of magnoets
and the means of sugmenting their strength,

M. Rubmkorfl, to whom ecience already owes so much,
still continues his experiments in electricity and magnetism,
He has presented the following facts to the French Academy
of Sciences:

If 2 bundle of iron wires, covered with thick copper wire
giving passage to an intermittent enrrent from o battery, is
then wrapped with fine wire for the purpose of obtaining an
iuduced current, that current will have more than double
the usual ivtensity if we wrap the fine wire around the mid.
dle of the bundle, where there 1s no magnetization, lnstend of
wrapping it uear one of the poles. Hoconcluded from these
premises that he could get etill moro powerful effects by
making s continous ring of his iron wires, which would
then present no poles; but in this he was disappointed, for
the mduced enrrent gave a spark only 0°1 inch long. On
cutting the ring, the spark st once Increased to 02 inch,

—

—

although the cut ends came togother the moment they be.
came magnelic.

made of this fact,

constructed,

streots and houses. Tho difficulties hitherto have been:
that it is irapossible to rogulate the intense brillinney of the
eleotric light, which would Le blinding on the strect, nnd of
course utterly unfit for lighting our houses; that it in not
continuous, but requires the frequent renewal and adjuat.
ment of the carbon points, involving expenso and compli.
cated apparatus for ench lantern; and finally that n separ.
ate source of electricity isrequired for each lamp. All these
difficultics are said to have been obviated by the Invention
of Mr. A. Ladiguin, of St. Peteraburgh, which was rocently
oxhibited by Kosloff & Co,, the proprictors of his patent, in
the Admiralty House of that city. Hia invention is s
follows: Only one picce of carbon, or other bud conductor,
connected with the magneto electric machine is placed in n
glsss tube exhausted of air, filled with some gns which will
not combine with carbon at & high temperature and hermet.
feally sealed. The carbon becomes gradually and equally heat.
ed, and emits asoft, steady, and continuous light, One ma.
chine, driven by a small three horse power engine, is said to
be capable ot lighting many hundreds of such lanterns, which
will burn under water and in mines as well as in a room,
They are free from any danger of explosion, and have the
additional advantage, over gas, that they emit no poisonous
evaporations detrimental to the health. The inventor cunleu-
lates that these lamps can be iighted at one fifth the ex-
rense of coal gas. If this invention should prove a success,
few consumers will mourn the disappearance of gas compn-
nies.
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NEW YORK AND THE CENTENNIAL.
For severnl months past extended advertisements have
appeared in the journals of this city, sunouncing a projected
scheme of & grand nationsal exposition, to be permanently lo.
cated in elaborate buildings, in a prominent locality near
the Central Park. The originators, last year, obtained the
pugsage of a bill in the State legiglature, authorizing
them to ask a subsidy of two and a half millions of
dolinrs from the municipal government. After hearing
argument on both sides of the question, the Bonrd of Alder.
men have refused the appropriation; and as & consequence,
the scheme may be considered ng indefinitely postponed,
Wa have remarked, however, that during its existence n
portion of the press have sought to engender a kind of
riyalry betweon this plan and the coming Nationsl Centen-
ninl at Philadelpbin, In view of the prosent state of affairs,
Itis to be hoped that any feeling of jenlousy which muy
have become prevalont will speedily die, our, and that the
peopls of Now York will render that support to the Conton-
ninl which the enterprise justly deserves, The quota of this
Btute in $1,086,000, which it s proposed to raise by issuing
stock in shares of $10 ench, paying six per cont interest, and
secured by sale of tickets, concessions for advertising, ote.,
and sale of the bullding—muakiog the Investmoent, as for ns

the Centonninl committes, and, from all acconnts, the work
On keeplug the ends apart with a plug of wood 02 inch in [is progressing rapidly and well. 'l‘lnm'ploouhmh
thicknoss, the spark reached the length of 08 inch, With |and wostorn States are manifesting no small amount of {nver.
thicker plugs of wood, no further change wis produced, It [est in the schems, and State and county nssociations are
still remains to be seen what practical application ean be | forming for the purpose not only of raising fundas bot of pe.
curing the most complete possible exhibit of resources and
Jamin, in studying the magnetism of thin steel plates, | products. A vory liberal approprintion hss been made by
found, by magnetizing plates of various dimensions and | Pennsylvania and the eity of Philadelphia, and we undor
supsrposing & number of similarly magnetized onow, that he | stand that still furthor assistance is contemplated in order to
could construct megneis carrying twenty times thelr own [add improvements to Falrmount Park, the site of the expa.
weight. The thinner the superposed magnetized plates, tho | sition bulldings. In fact the country has abundant cause to
more powerful the resulting magnet. Hin researches will | congratulates itself on the favor with which the plan has been
probably roveal the law according to which magnets, having | recoived abrond, and the enterprise with which it has thos
# minimum weight and a maximum carrying forco, may be | far beon conducted at home, Uniform and finttering succons,

_An-l.n-uAnnn;r—lmonnt of lnbor has been sccomplished by

wo might say, hins boon encountered, were it not that several

It seems, too. an if we were rapidly approaching the solu- | of the States have manifested n dilatoriness in affording sup.
tion of the problem of an electrical Hllumination for our | port, which cannot but prejudics the general progress of the

undertaking,

Tho eitizonn of Now York should remember that the selee.
tion of the plan of bulldings from drawings submitted by
Mounrs, Vaux & Bodford, n prominent architectural firm of
the motropolis, is quite a compliment to the city, yet to be
returned ; and morsover that their local interests cannot but
bo furthered by the attraction of immense crowds to o point
only four hours distant by rail. The matter is, besides, one
of national pride, and hence we trust the pstriotism of the
people muy be rolied upon not to allow the Centennial, in
point of magnitude and grandeur, to fall below previous ex-
hibitions in Europe, or to prove o unfortunats a financial
failure ne the recently closod Vienna show.

THE BIGNAL BERVICE REPORT.
The Chief Signal Officer of tho Army has recently sub.
mitted n vory gratifying exhibit of the Jabors of his bureau
during the past year. Thirteen new stations have been
ndded, o that at the present time there are saventy-
oight points of observation in the Unlted Btates, eleven in
Canndn, and three in the West Indies, the latter being lo-
cated nl Havann, Kingston, and Suntingo de Cnba. Three
other stutions, on the islanda of Porto Rico, Guadalonpe and
Barbadoes, will also shortly be equipped,
Somo very excellent arcangements have been completed
for securing to farmers and others, in communities not
reached by telegrapli, information as regards probable weather
earlier than would be afforded were the raports d-layed by
publication in newspapers. The plan adopted has been to
divide the territory of the United Siates into districts, each
district having a distributing point, at or near the center,
from which two printed coples of the synopsis and proba-
bilities are forwarded by mail to al! post otfices within the
districts, or which can be reached by mail, steamer, or
mail coach by 4 P. M. of the same day. The bulletins are
then conspicuously posted in the receiving officss, and 8,082
printed copies of the weather report are thus daily dis.
tribated to 4,401 post offices; and the plan thus far has
worked admirably.
There are nineteen special river stations from which re-
poris of the depth of water in the principal rivers of the
United Ststes are daily made by telegraph, at particular sea-
sons during which danger from freshets may be antici-
pated. Twenty of the regular stations alzo furnish river
reports, which are of great value ss giving constant and ac-
curate znowledge of the condition of channels, and thus
adding to the safety and convenience of our river com-
merce.
For the purpose of stadyving the phenomena of the upper
portions of the atmosphers, stations have been established

=8 |on Mount Washington, N. H., on Mount Mitchell, N, C.,
%5 | and quite recently a third one on the summit of Pike's

Peak, at an elovation of 14,216 feet above sea lovel.

One of the most valuable additions to the system, which
has been made durivg the past year, is the establishmen: ol
a chain of life-saving stations along the Atlantic coast.
éignlla visible for some distance at sea, serving to warn ves-
sels of probable bad weather, are to be displayed from points
twenty-five miles apart from Sandy Hook to Cape May, and

1| it is intended to continue the construction of suitable tele-
a0 | graphic communication along the dangerous coast of Virginia

and North Carolina. Without doubt, these points of obser.
vation will be of greatbenefit. They will serve as meteoro.
logical stations from which information of the condition of
the weather at the sea level can be transmitted; as sites for
lighthouses and life boat deposita; as videttes io time of
war, to give warning of the approach of an enemy’s tleet;
a8 n means of communication with vessels crulsing along
tho const; and as positions of display of cautionary signals,
ng nlready noted.

With reference to international exchanges of moteoro.
logical information, General Myer refers to the proceedings
of the recont Weathor Congress at Vienns, The proposition
was adopted, by & unanimons vote of that body, that at least
ono uniform observation of such character as to be sultable
for tho preparation of wynoptic charts should be taken, and
recorded daily and simultaneously at ns many ptations as
practicable thronghout the world, It 1 also sated that ar-
rangemonts hayo alroady been made with Prussia and Tur-
key to commence, on January, 1874, the exchange of one
(l:\il\' roport, taken simultancously throughout those coun-
trlm; and the United States; and the codperation of other
nations in the system iy expected.

—_—_———

e Chineso conl fislds occupy an area of 400,000 square
milew.  Both bituminous and anthracite conl wre found of
good quality. In immediste proximity to the coul,large do

can be predicted, usale and, probably, profitable one.

posits of ircn ore occur,
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RECENT EXPERIMENTS WITH DIAMONDS.
Dismonds are rathor contly objocts to subject to destructive
experimonts on any extended sealn, and not many Investi.
gators bave been favored with tho privilege of .l‘”‘ll}: it,
Thanks, however, to the liberality of the proprietor of a
large dlamond-cutting establishment in Amsterdam, a coertain

M. von Baumhauer has been pormitted to make numerous
stndies of "h“ behiavior of these interesting gems when sab.
"-’f“‘d to high temperature under various conditions, thus

adding Inrgely to our knowledge of the
and properties,

The combustibility of the diamond in oxygen was demon
strated long ago; what the effect of purv.hrn( upon it was
remained a matter of doubt. Some experiments seomed to
show that at extremoly high temperatures the diamond is
slowly converted into coke or graphito, an effect obsorved
especially when the gom is subjected to the energetic action
of a powerful galvanic battery. In certain experiments, in
which Moren and Selirdtter raised diamonds to the highest
heat of a porcelain furnace, care being taken to prevent con.
tact with air, a slight discoloration of the surface was ob.
served, whether due to heat or imporfoct protection against
oxygen could not be decided positively. Inclosed in a bit
of bard coke, and placed in a plumbago crucible packed
with charcoal powder, diamonds operated on by Siemons
and Rose withstood, without the least change, the tempera-
ture at which cast iron melts. A ent diamond, undor
similar conditions, subjected to the heat of molten wrought
iron for a considerable period of time, was superficlally
blackened, but otherwise unaffected. By some this exper;-
ment has been interpreted as implying the alow conversion
of the dismond to graphite at the temperature at which
wrought iron melts. It is possible, on the other hand, that
tho change was due to air in the cfcible: indeed probable,
in view of the experiments more recently made by M. von
Baumbaner,

By an ingenious device, the last named experimenter was
able to subject diamonds, surrounded by an atmosphere of
dry hydrogen, to a temperatare at which both diamond and
platinum holder became invisible; but with uncolored dia-
monds, their transparency and brilliancy were not in tho least
affected. Heated in contact with air, dinmonds were not
only blackened. but reduced in weight, showing positive
combustion. In oxygen they burned with a vivid incan-
descence at a temperature below white heat. In a creucible
which allowed the combustion to ba observed through a
sheet of miecs, the burning dismond was seen to be sur-
rounded by a white flame, less bright without and tinged
with violet on the outer edge. Pure diamonds burned tran-
quilly, retaining their sharp edges even when 8o reduced as
to be visible with difficulty. Impure specimens snapped and
flew.

Burned in an oxyhydrogen flame, capable of melting
platinum, diamonds emitted a brilliant light and wasted
rapidly, but did not blacken. Heated to a high temperature
in an stmosphere of carbonic acid, they were xlowly con-
sumed, decomposing the carbonic acid, and combining with
its oxygen with loss of weight. Similarly treated in super-
heatod steam, no effect wns produced, showing that at white
heat the dinmond does not decompose water, as might be ox-
pected from its affinity for oxygen. In regard to the sup-
posed transformation of the diamond into coke or graphite
by means of pure heat, especially by that of a battery of
100 Bunsen elements, M. von Baumhauer is very doubtful,
It should not be admitted, he holds, until the effects ob-
served are proved to be not the result of chemical action,
produced by foreign matter, or by the transmission of par.
ticles of carbon from the charcoal poles to the surface of the
diamond.

The effect of heat on colored diamonds is more pro.
nounced, with the excoption, perhaps, of gray and yellow
geme, which appear to resist such uction, the sume ns the
colorless opes. Greon dinmonds are varionsly affected. One
of a dirty green tint was changed to pale yellow, with a
slight increase of ity transparency; but its brightness re-

- mained the same, Another, 50 groon as to be slmost blnck,
likewise retained its brilliancy, but gained in clearness, while
its color was changed to violet. A light green gem loat its
color entirely, but was otherwiso unaffected. Brown din-
monds lost most of their color, showing under the micro.
scope a limpid field, scattered with binck spots. A dinmond
slmost colorless assumed, under the influence of heat (out
of contact with air), n deep rose color, which it retained
some time when kept in the dark, In the light its color
faded, but always returned again with headng. A natorally
rose colored dinmond reversed the plienomens, loaing its
hue with heating, and afterwards gradually regaining it.

dinmond's nature

PHOTOGRAPHY 0; THE INVISIBLE.

The grand moral ides which sclence continually seeks tolm-
“mumﬂuh.hunnnyo(mbd;umhnﬂmubh
virtug whence spring the noblest pleasures of the soul.  But
how rare it is to find this besutiful quality, even in persons
of eulture snd learning! The great doctors loocked upon
Galileo with contempt, confined him in prison ss a dangerous
mian, and subjocted him to the most Ignominious treatment,
wimply because he presented, for their accoptance, the light
fro1 & new idea, which their dull were unable
tosppreciate. He aflirmed that the wun/did not really rise ot
‘wet ; that it was the rotation of the carth that brought day and
night alternately upon the earth, But the doctors, like many
I our day, proud in their own conceit of knowledge, knew

. /he seriptures toll us,” they sald, *‘of the rising
Aho petting sun ; therofore it moves; ourown eyes assuro
of the fact; the diurnal exporience of mankind confirms
Your doetrine, Galileo, is false and dangerous.”

— _.-*w_ l =

It In in this style that some persons, very knowing in thelr
Own eatoom, reason upon certain subjects, Take “spirit pho.
tography " for an example. They allege that spirits arein.
visible; that an invisible thing cannot be photographed ;
thersfore the so-called spirit photographs are base impos.
tures,

It is not our purpose to dissent from the conclusion here
assumed ; but we take exception to the premises, which are
not in agreement with science.  Photographs of some objects
that are Invisible to the human eye may undoubtedly be
produced. The spectrum of solar light Is an example, por.
tions of which, totally invisible to the eye, are brought out
upon the photographer’s plate; and their presence is also
demonstrated by other instruments.

Tho mentul effect which we term light is supposed to bo
produced by the beating of waves of ethier ngainst the retina
of tho eye. These waves enter the eye with an average ve
locity of about 186,000 miles in = second, the length of the
waves being variable, from the one twenty-seven thousandth
part of an inch, to one seventy-five thousandth part of an
inch. The retina therefore receives many billions of Im
pressions In & second, and it i= supposed that it is the dif.
ference in the number and velocity of these impressions
that produces in the mind the sensations of the colors. If
the waves which enter the eye have a much grester or a
much less velocity than the limits above stated, they do not,
it is supposed, prodace the sensation of light; and the ob.
jects from which such rays come, slthough they may really
stand before the eye, are, as we say, invisible. Bat although
they do not effect the eye, they may impress the photogra.-
phic plate,which has no such constitution as the eye.

One of the most successful methods of producing * spirit
photographs is to place, in front of the sensitive plate, within
the plate shield, a clear sheet of glass having nothing upon
it except & thin positive of the *‘spirit” that is to be pro-
duced on the negative. The portrait of the sitter is taken
in the usual manner. The light which enters the camera lons
prints the sitter and also the “spirit " which is on the thin
positive upon the negative, Thisisa very convenient method,
as it requires no manipulations likely to be detected ; and is,
we think, the favorite plan practiced by the best spirit
photographers. Prints made in this maoner pass current
among the believers for genuine ghosts of the departed, di-
rectly descended from heaven.

Buta more new, interssting, and scientific method of produ.
cing ““spirit” photographs, is as follows : the plain background
screen, before which the sitter is placed in order to have his
portrait taken,is to be painted beforehand with the form
of the desired ““ spirit,” the paint being composed of some
filuorescent substance, such as a solation of sulpbate of qui-
nine. When this painting dries on the screen, it is invisible
to the eye; but it sends out rays that have power to impress
the photo plate; and thus the image of the person together
with the quinine ghost are simultaneously developed upon
the negative, This is a very beautiful and remarkable
method.

BCIENCE IN THE KITCHEN.

The student of the socinl economy of this country will
encounter no more remarkable anomaly in the habits of our
people than that, while we exhaust every possibility
achieved by the progress of modern science toward the
nugmenting of our pecuniary welfare, we as sedulously neg-
lect the tenchings] derived from the same source and point-
ing to ono of the most important cnuses of physical health
and comfort, When a man undertakes to build himself a
house, itis the general rule that he exercises the closest care
that every portion of the structure shall be, in design and
material, the best. He employs s capable architect, a tho-
rough builder, selects stone, brick, mortar and other com.
ponents of his fabric with a rigid serutiny which leaves no
doubt in his mind but that his dwelling will be a strong and
Insting shelter. Then he decorates, furnishes, searches for
ingenious devices of h hold convenience, and finally
enters his new habitation secure in his belief of its excel.
lenceo, In it not strange that all his labor is done for a roof
which may cover its owner but until to-morrow: for o home
which the vicissitudes of fortune may wrest from him in o
dny, or which of his own choice he may abandon before the
mortar is porfectly dry: while to the structure in which
Providence has ordained he shall exist for a lifetime, but
socondary consideration Is given?

Our food has beon compared to the fuel which heats a
boller, makes steam, and so drives the machinery., The
simile is not only trite but unjust. The substances that we
eat play oven s greater part. It is as if the fuel, besides
heating the water, contributed by its combustion to the ex.
istenco of the boller—in other words, wo are made of the
materials wo consume.  Clearly then, slthough we may sub-
alat for a thme on substances unsuitable and comparatively
non-nutritions, In the end our physical system will suffer, If
pot broak down, from the improper nature of the compo-
noots with which it s supplied.

Cooking is the proper preparstion of food for human con-
samption. Wo do not consider that the term means ap-
plylng heat until the substance assumes any form which is
odible, but the ecausing of the material to undergo cortaln
chianges, chemical or otherwise, in its condition, which render
it In the most suitable state for the nourishment of the
body. Articles for the table, then, are either cooked or
rulned—nocessarily one or the other. Bad cooking, like bad
grammar, In non-existent ez of termini; but as to where the
dividing line happens to be between these very opposite con.
ditions, It 1s odd that few persons can agree. Perhaps it

may be safoly drawn from the sanitary point of view, as
above noted ; for a single material, like the common potato,

for example, may be nutritions and healthy when properly
cooked ; while If it be boiled until it be waterlogged and wax.
like, its beneficial nature is lost. Theoretically, then, the
gage of cookery should be the healthfalness of its results ;
practically, however, the standard is simply and purely one of
individual taste: and that in this country, where the majority
are educated 1o relish compounds indigestible and worth-
Jeus as brain and muscle prodacers, is fallible in the extreme.
Hence, while this sense In gratified, we give no thought to
the means; in other words, so long sa the builder of the
fabric Is satisfied with the exterior appearance of his stone,
mortar, or brick, no matter, if when they are made into &
wall, they prove bad within, and weak and insufficient as
supports,

Dr. James, in an excellent paper recently read before the
American Health Association, upon s topie kindred to that
to which we are referring, points out with much clearnens
many of the abuses into which the preparation of our food
has fallen, and inveighs with specizl vigor against the
general assumption that women are natural cooks. Perhaps
it Is to the invariable insceuracy which (our feminine readers
will pardon us) Is inherent to the gentler sox, more than to
any other cause, that the selence of cookery has descended to
the level of & rule of thumb pursuit. Do we ever need a
medicine, we wateh the druggist, that he compounds it
with scrupulous exactitude, Do we build a machine, we
hire talent that will execnte the work to halr breadth ac-
curacy; In fact, we employ skilled lsbor to supply us with
knowledge, to house us, to dress us and even to shave us,
everything but to feed us. It takes an artist to make our conts
but the most foolish of Hibernian virgins may be installed
in our kitchen to prepare the food that makes our body.

If enokery were reduced down to rule, so that s person
could follow recipes with the same certainty of success, due to
accuracy, with which the student pursues the instructions laid
down in his text book of chemical analysis, it is presumable
that any individual could produce eatable and healthy dishes ;
but nothing is further from the truth. Let the reader ask
any successful cook how he or she made such or such s com-
pound, the chances are strongly that no saiisfactory ex-
planation can be given. “Practice™ is probably stated as
the reason, or ‘' experience,” or ““luck.” Let him turn to
any so-called cookery book, and we woald be willing to wager
that in nine cases out of ten the recipes for the most delicate
cakeand pastry contain greater margins of inaccuracy than
any formula extant for mixing mud concrete. What does a
teaspoonful mean, heaped up or level with the rim? Or s
tescupful? What size of teacup? How much is a pinch, or
ahandful, or & pennyworth? There is absolutely no stan-
dard system of measures conscientiously followed; and
hence s woman will gage her ingredients by the grab with
the same unquestioning faith in the accuracy of the com-
bination that she reposes in the fact that the distance from
the tip of her nose to the end of her fingers is precisely and
infallibly one yard.

The practical selution of the important question, whether
the masses can be educated properly to prepare their food,
is yet to be determined. It is surely possible that cookery
can be taught as a science, s other necessary branches of
knowledge, not after the fashion of child's play, as have
been most of the previous attempts in this direction, but as
a serious study. We do not expect every man's wife to be-
come a cordon blew, or our servants to prepare entrées which
would not disgrace Delmonico ; but we do belleve that means
might be found of imparting information sufficient to re.
lieve the people of many of the nightmare.breeding com.
pounds of daily consumption. Make practical cookery a
part of every woman’s education, and the principles of the
same & portion of that of every man. Let us, for recipes,
have formul® and instructions, clearly couched but as ac-
curate as the physician’s prescription, and deduced by
scientific investigation. Then with the materials and moans
which we now have, better than which the world can.
not produce, the answer to our petition for daily bread will
not be food destructive to our health as Individuals and as
& people.

SCIENTIFIC AND PRACTICAL INFORMATION,

SWEDISIE IRON,

The superior quality of Swedish iron is still maintained.
The price for charcoal pig,in 1873, has been about $45 & tun.
Ten years ago the same article sold at $10 per tun, It is
supposed that the excollence of Swedish iron Is due to the
presence of tephrite, a silicate of mangsnese and iron. This
is a discovery by M. Ingelstroem.

AN IMPERIAL THERMOMETER.

Professor Palmieri, of Naples, has recently completed a
very ingenfous and elaborate registering thermometer for
the private use of the Empress of Russia. The instrument
is of metal and is provided with bells, which give s sigoal
whenever any considerable change of the surrounding tem.-
perature occurs. It is sald to be so sensitive thas the Indi.
cator Is in a state of almost perpetual motion, Suitable de.
vices show the extreme range of temperature during given
periods of time. The soparatus is placed in the imperial
traveling earriage.

TUE CORINTH SHIF CANAL

The Itallan Consul at the Pireas, Greece, communicates to
this government the news that the contract for opening
canal through the Isthmus of Corinth has been awarded
to M. Tuvini, an Athenian banker. The conditions of the
ngreemont aro that the canal sball have a mintmum depth
of 28 foet and a breadth of 187 feet at the base. A basin and

docks, with storshonses, ete., covering an area of 71 acres,
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Are 10 ba constructed, at half the distance, nnd the basin is
to have a sufficient depth of water to float the largest ves
sols,

The work is t> be completed in @ years under a penalty
of $60,000, and M. Tavinl has obtained the ontire grant for
00 years. It is estimated that the expense of the underta
king will resch abour §1,000,000. Tue advaotage to be

jod are the avoldance of the détour of the Morea and
the doubling of Cape Matapan, s dang-rous coast in sturmy
weather, thus materially lesseniug the journey botween
Greece and the western countrica of Europe.

BISULPHIDE OF POTASII A REVEALING AGENT FOR OALENA.

M. Janoettoz, in Les Mondes, says that, on throwing a
fragment or & crrstal of bisulphate of potash, 23 : 280,, on
roughly ground galena, a very sensible disengagement of
sulphuretted hydrogen cnsues  If the two substances be
ground together, the odor becomes almost unsupportable.
It is well kaowna that sulphuric acid, mixed or even warm+d
with galens, does not give any wensible disengagement of
salphuretted hydrogen, nor do the sulphurets of antimony,
of iron, of mercary, of silver, or even thoso in which the
I+ad and sulphar do not form an Isolated combination, give
such results with the bi-ulphate. Butlf, to any mixture
whatever, a fragment of pure svlpluret of lead be added,
atthe moment when the rabbing or grinding of the whole
with bisulphate of potash takes place, sulphydric acid is
given off.

DIRECT DETERMINATION OF THE ELEMENTS OF OROANIC
SUBSTANCES BY A SINOLE COMBUSTION.

Mitseherlich has recently discovered a now mode by whieh,
by direct analysis, not only the earbon, oxygon, avd hy-
drogen in an organic substance can be determined, but nlso
the chlorine,bromine, sulplur,iodine, phosphorus, and prok-
ably also the nitrogen therein contained. The organic ma-
terial is brought to combustion with oxide of mercury, the
results of which proorss are water, earbonie acid, and mer-
cury. The two former are weighed in the ordivary manner,
The weight of the mercury formed serves to determine the
quantity of oxygen due to combustion, by subtracting which
from that contained io the carbonic anid and the water, the
total amount of oxygen existing in the substance submitted
to elementary analysis is found. If, however, the body un-
der examination contains chlorine, bromine, or iodine, these
elements combine with the mercury set free, and are deter
mined by weighing, Sulphur and phosphorus combine in
the state of sulphate and of phosphate of oxide of mercury,

PREPARING AMMONTA SALTS.

Bobrownicki, of Paris, proposes to prepare ammonia salts
from the ammonia liquor of gas works by acidifying and then
treating it with fiaoride of silicon, chloride of silicon, bydro-
fluor.silicic acid, or an alkaline silicate, The silicon com-
pounds earry down the suspended bodies, and those in solu.
tiw, and hold them in a solid or half solid form. Bobrow-
nicki calls the precipitate a silicold. It furnishes the crude
material for preparing ammonia salts in the usual manner,

NEW REMEDIES FOR CHOLERA.

French physicians, as & rule, hold tothe fungoid theory of
chnlers, and one of their number bas beem experimenting
with the carbolate of ammonis in cases of cholers, so far,
we learn, with encoursging success. One physicien (Dr.
Déclat) looks upon earbolic acld asa propbylactic, to be used
in the ardinary way of diet during epidemics. It is taken
in the form of sirup. Whena patient is attacked with chol-
era, the sirup should be administered, and a dilute solution
of the acid injected. In severe eaces, the doctor employs a
sirap of carbolate of ammonis, with subcutaneous injections
of the same; and he is so confident as to the efficacy of his
remedy that, in cases where dissolation is impending, be in.
jects & solation of the carbolate of ammonia directly into
the veins, .

A Phenomenon of Caplliarity,

A curious experiment, due to caplllary atraction, was
described st & recent sersiou of the French Academy of
Belences. It consists in placing Jn & flask a mnall quantity
of bisulphide of carbon, sud inserting into ti e liquid a smal)
tight roll of Sltering paper, which passes up through a bols
in the cork. Owing to the porosity of the paper, the bisul
plide ascends; and on coming in contact with the atmos
phere, evaporates very rapidly. A temperature Is thus pro-
€duced ol very nearly 0' Fab , under ordinacy clrcumstances.
The water held in s vaporous condition in the air s conse-
questly cosdensed and precipliiated in the state of hoar frost,
which, with the bisulphide, forms, it is sald, & peculiar hy-
drate, which s deposited on paper In & white layer, As new
quactities of the bisulphide are continually supplied, the
phenomenon rontioues until s musbroom sbaped excrescencs
perbaps an incli in hight and brosd In proportion, surmounts
the Oask.

MM. Dumas snd Chevrreul suggest that this may point to
the explanation of certain grological phenomena,such ns for-
ruginous and calcaresas concretions, of which the forms are
identical wits that of the artificlsl stalagmite described,

e

THE TOM THUMB TELEGRAPH.

the attention of our readers to the Tom Thumb Telegraph.
It affords the menns of illustrating the phenomena of elec-

everybody.,

with excellent directions for use, are furnished for $3: neat-
Iy packed, and sent to all parts of the world, on 1eceipt of
the price, by the wakers, F. C. Beach & Co., 260 Broadway,
corner Warren street, New York.

One of these little lnstrauments is now In operation upon
our table as we write, We bad some curiosity to see
what could be done with it, and will hero give some of the
rosulta: Firest, as to the battery., It is composed of two
small plates, one of lead, one of zine, the Iatter covered with
paper as a geptum, both plates set in o common saucer, in
water in which a fow grains of sulphate of copper are dis-
solyed. This lit*le battery we found, on trial, to run for
two days and a balf, The water solation needs to be then
renewed, which requires, perhaps, a couple of minutes to do.

THE TOM THUMB TELEGRAPH. FIG. 1.

Next, as to the instrument. It makes a first rate click
signal, and is, we think, just as useful for learnirg the ma-
nipulation of the Morse alphabet, and for sending and re-
ceiving messages by sound, as any of the larger and more ex-
peusive instruments.
In addition to it= office as a sigoal telograph, this little de-
vice may be used for experimenting in many ways, and with
it all the principal phenomena connocted with electricity and
moagnetism may be exhibited. Its employment for telograph-
ing Is illostrated in Fig. 1. In Fig. 2 the armature is re.
moved and a slip of glass, with iron filiogs, placed on the
poles of the magnet, K. When the key Is pressed, and the
glase gently tapped, the filings assume the beautiful posi-
tions of the magnetic curves. Removing the glass, needles

THE TOM THUMB TELEGRAPH—SHOWING THE MAGNSETIC
CUEYES. FIG 2

may be magnetized by rabbing on the poles, permanent mag
pet smmade, weights 1ifted, ete. By connecting one wire with a
file and dr‘wiug the other wire over the teeth the electric hg'll,
in the form of a sparkling luminosity, may be produeced. This

[DEcEMBER 6, 1873.

for easy sellinstruction in one of the most

Thoere is nothing equal to experiment in impressing the |branches of molonce, with which everybody, old or young,
facta of sclonce upon the mind. Faraday used to say, with [ought to make themwolves familiae, These Iittle devicen
emphasis, to his puplils, that it was not sufficient to read | MY also bo used for office telographing as well aa for homo
al out magnets and eleotricity. He advised thom to makethe | Use and amusemoent. Aoy lotelligent lad may put up the
magnets, use the oloctrical machines, and thus bocome, atep |lines and set them in operation.  For farther information,
by stop, positively ncquainted with the whole subject. Ag (8nd free illastrated catalogues, address the nakers as
A means to such onds, we take especial ploasure in ealling above.

THE MINIATURE TELEGRAPH.
For about a year past wo have had in use lers, in the

tricity. at & cost a0 small as to be within reach of almost | ofice of the SorENTIFIC AMERICAN, & very simple and con

vexient little eloctrical bave,

The Tom Thumb Telegraph coneists of an electco magnet, (:re Teloxnp!: ll:oe:u::;l'f; tO‘cm;‘t:l .:A.'M:Qu:l:".::.

sounding srmature, a galvavic tattery, telegraph key, con- telegranh "1“;0“ of the Broadway U.adwgroud Rallwa: .

necting wires, and chemicals,all complete for working, which, | i, hig city, It conslsts of a pretty little electric bell nbow’;
. .

in its fall aize in the accompanying engmaving, Fig. 1,

THE MINIATURE TELEGBAPH Fiu. L.

As used in our office, these instruments are placed upon the
desks in the various departments of our establishment, and
from them wires extend to the desks of the managers, on
which buttons are fixed, which connect with the wiros,
When the manager wishes to communicate with any parti-
cular person on the premises, hie tonches the button corres.
ponding to the wire leading to the bell where the individunl
is at work. The touch sounds the bell, snd, ns o variety of
signals may be sent, one bell may serve to signalize different
persons who are within its hearing. It is surprising how
many steps the use of this little contrivance saves, and how
greatly it facilitates the transaction of our offise business.
Previous to its introduction, it was necessary for us to em-
ploy messengers, who did little else than ran from one part
of the premises to another, copsuming time and making

mistakes. Thia ministure telegraph saves all such
- =
-
&
i«
'y
il o

THE MINIATURE TELEGEAPH. FIG, &

troubles, and enables the manager, without Jeaving his seat,
to communicate instantly with all the principal persons em.
ployed in the conwrn. (S« Fig. 2.) We bave seven of
these little instraments in use in our office, which serve us
in signalizing a large number of persons. For factories,
stores, shops and offices, for dwellings, in llen of the
ordisary bells, for signaling from house to barn, and for
all the thousand and one purposes of business and domes.
tic communication, this improvement is very usefal. The
makers fit up otfices and bulldlogs with them when de.
sired. The device is so simple that any person of ordivary
intelligenco may put up the wire and set into use, It s »o
made that by shifting & wire from one screw into another It
may be used as a telograph, giving single sigoals, or #s &
bu;ulu alarm, making a continuous ringing. Toe cost in
For this sum, the manulactorers supply one of the

!nl;]_“ £

| bells, like those we use inour office, pictured abave, wgether
with oonnecting wires, chomiesls, and & small baltery, all
complets for working the Instrument, with directions for
use: neatly put up and sent on receipl of pries to all parts

). Beash & Co., No

of the world by the manufacta“ers, F (

Fon the convenlence of those dandien who sre unequal to Is & pretty evening experiment. The electrolysis or decompo
the effont required (o carry & cane and ap eye glaes at the | sitlon of water Into oxygen and hydrogen may be done with
same time, C. K. Pevey, of Worcester, Mass., bss combined | 'D® Uttery, and it may also be used for electro plating. For
these two anicles in ope, the glase beleg et Ina bow formed | these, and ofher interesting experiments, prioted diroctions
io the handie. are given by the makers. For schools, large or small, the

. device will be found very useful io the hands of the intelll

AM“O“’ watch pocket in the Patent Office har | B0t tenchor, an a moans of interestiog Instraction

ﬁobllnhpllu'lpﬁu: Wae should find It ditficalt to select an artlele of more in
“He that hath » wateh, two things must do, torest and usofulness for a Christmas gift for young per-
Pocket his wateh, and wateh his pocket, too.” sons than this Tom Thumb Telegraph, It supplics the means

200 Broadway, cornor Warren street, New York At alight
additional cost, the makers supply a larger battery, such as
wo use In our office, which runs six or eight months without
repewal
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THE CHALLENGE REVERSIBLE ROTARY HOISTING
MACHINE,

A novel applieation of the rotary engine to purposes of
holstiog or vln-\‘nling has recently been brought to our no
tice, which in some particulars appears to be, in polnt of
plu‘ll_\'. compaciuess, portabllity, and usefulness,
provement of considerable morit

sim
an lm

It is claimed that the en
gh]v rans the same number of pision feot per minute asa

rec'procating, and, from its construction, at a higher apeed
than the latter. Henee, and for other reasons to be noted as
we proceed, It Is belleved that the

ground of the objection
generally trae to rotary engine

s as & class, namely, lack of
economy, Is here materially decrensed, and in some formus of
the machine perhsps obvisted altogethor,

.0 jJaslice to the apparatas it may be stated that, so far as
our lnvestigation has extended, It has given goneral satis
faction ; and although from our Individaal kpow ledge we
of course unable to make confident sssertions as to s
as compared with devices of llke paturc, weo novertheless
have been informed by credible eogineers, and others by
whom it has been actually employed over s suiliclent pn:
riod for reasonable tests, that it is, In point of relative ad
vantage, superior to many other well known machines with
which they are familiar,

In order clearly to comprehond the operation of the ap
paratus, an explanation of the interior workiog mechanism
of the engine is necessary, and this will be readered plain
by a refeswnce to the sectional view represonted in Fig. 1,
Bis thespider which is keyed fast 1o the sbaft, C, and set oc
centrically o the outer cylinder, A, forming an abutment at
the top and leaving a steam space, D, which is traversed by

Are
merits

Fio

1.

tional Line, the apparatus is used for hoisting in acd out

the three plstons, E. The latter are held out by a loose interior
ring and a spring ring, and can move with the inner eylinder
or romain at rest. A regalar and steady power, it is claimed,
is guined at all points from the fact that each piston acts for
one third of the circumference of the outer oylinder, and the
steam expands by lacrease of area until cut off by another pis-
ton, The point, however, to which we desire to call more di-
rect attention, is the valve,which, of the ususl D shapoe,slides
over the steam ports of the engine and by its position allows
the entrance of steam into one or the other side. At the

Fro. 2.

cargo, coal and freight. An apparatus rated at fifteen borre
power by the manulactarers, we wera told, under a pressure
of 60 ibs, of steam, easily lifted 4,800 1bs. 200 feot per min
ute, raising, lowering, or holding its load at any polot with
equal facility, The same machine
also elevated 460 tuns of coal to a
hight of 20 feet in eleven hours,
At a warehouse in Washington
street in this city, where the
handling of heavy goods is often
necessitated, an engine rated at

2
I

1
|
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THE CHALLENGE REVERSIBLE HOISTING ENGINE AS APPLIED TO0 MININ

upper part of this valve is a rack into which work the cogs | seven horso power, wo were informed, would holst one tun 150
of u segment pinion, which is vibrated by means of a hand | feet per minute. The boiler in this case was of the type
lover extending upward. It is clear that by this mechanism | supplied with the machine, and of the upright tubular pat.
the valve can be readily moved £o as toadmit steam as above | tern, containing 56 two inch tubes, each 4 feot long. Tho di.
noted, causing the engine to travel in either direction or | ameter was 34 inches. We under-

Fia. 3.
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T i il
Ya wtap. The motor thus constructed Is, by & simplo arrango:
ment of cog gearing, connected with o large spur wheel on
the holsting dram, so that the movement imparted to tho
latter may l'e either rapid or low,

~ We were quite recently afforded an opportunity of inspoot:
ing soveral of these machines in actual employment, and
from conversations with engineers the following informa-

- tion wae obtained. At the pler of the steamers of tho Na-

\' dily transported from point to point

stood from the owner that six tuns
of conl lnsted on an average three
months, using the machine almost
continuously.

Various other illustrations of the
capabilities of the apparatus wers
submitted to us, but the above are
sulficient to give a general idea of its
working, The smaller forms may
be mounted on trucks and thus rea-

wherever any hoisting s to be done,
12 it bolng merely necossary to secure
tho machine to the ground, attach a
® hose conducting steam from the
boiler, and it is ready to operate.
The lever 15 easlly governed by the
havd of the engiveer, or may be
arrangod with cords to be regulated
from o distance,

One of the most important ap-
| plicat’ons of the apparatus s in con-
neotion with mines, and its arrange-
ment for such purposs is ropresented
in the engravings boreto annexed,
T'ho first operations in the excavation aro designed to be ne-
complished by the machine shown in elevation and plan in
Fige. 2 and 8. This Is a single powerful engine gearod to o
drum so a8 to 1ift heavy wulghts at s low speed.  The di-
mensions of the varlous parts may be judged from the scalo
of feet and inches sccompanying. Figs. & nud 4 are similar
views of an arravgoment of two engines of equal capucity,
in connection with a single dram geared for more repid

_ -

—————————
hoistiog, and intended for use in the ragular removal of cos
from the mines  One or both engloes may be employed, the
valves belng so srranged that o wlogle lever governs both.
From the engravings & general ldes may be gained of the
mechanlsm of the holsting engines above referred to,

Not the smallest merlt In the invention is its freedom
from clutches, brakes, complicated reversing gear, sic., ne-
cossltating the frequent stoppage of the machios, and the
constant supervision of the engineer. The load s beld sus-
pended at any point, by shuttiog off steam entirely, excopt.
ing from a very minute hair space, so that just sufliclent is
admitted to maintain the necessary opposing pressure. This
is quickly and easlly sccomplished without jarring or rack.
Ing. A nataral inference, from the facility with which the
motion of the device is controlled, s that it msy be advan
tageously applied to steering gear on vessels, This we fiod
has already osen done, and the steamboat Rbode Island, of
the Btopington line, Is now thus fitted. A simple device
throws the naln steering wheel out of action. Toe rodder
in then governed by & small haod wheel in the pilot hoase,
which, by & simple rack and pinion, communicates with the
governiog lever of the engive. We were assnred that the
helm In easlly managed by s single pllot, even io the rough-
ost weather, and that there is no wrenching of the mechan-
jam due to heavy seas striking the radder. We may add
that this application of the device appears ons of moch value
and to be superior to the more complicated arrangements
usually employed

Many other uses to which the apparatus is applicabile will
at once suggest themselves, Its portability and compactness
render it & convenient device for elevating stove and other
material in the construction of baildings. It can be perma-
pently placed on the decks of steam vessels ss a substitote
for the ordinary form of winch, and will Joubtless prove of

Fic. 4

G PURPOSES,
value in lifting blocks from quarries, Its arrangement is
such, it Is clnimed, as especially to fit it for ouldoor labor, us

its working parts are all within the cylinder, and hence pro-
tected. Wo are informed that it is made of but ten pieces,

Fio. b.

exclugive of bolts; and finally that it 1arely requires re-
pairs, and then but such as are casily and inexpensively
effectod.  For further partioulars, address the Lidgerwood
Munufacturing Company, No. 165 Pearl streot, Now York
clty.

CoAL has been discovered in the dinmond felds of South
Africa, and Is sold thero at §11 per bag of 200 lbw.

e
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The Vienna Patent Congress.

To the Blitor of the Scieatific American ®

Upon my return from Vienns, I Lave beon shown an ar.
ticle in your paper, of September 27, 1878, in regard to the
Patent Congress in that city, stating that " it adopted as its
final resolution the absurd proposition that inventors ought
not 1o bo allowed to sell their patent rights, except at such

mates as government officers might dictate.”
this extraordinary statement at second hand
asa fact, you matarally charcterize those who are said to
have supported it as incompetent.”  As you have taken
the lberty of using my nsme as one of these, I beg the op.
portunity of making a brief statement of the objects and
course of the Patent Congress, whose work, moreover, can-
got fail to be s matter of interest to your readoers; and if
my action there seems objectionable, you will then, at

Jeast, have the factsat first hand, on which to make criti.
d?; one knows better than you that the condition of pat.
ents in Continental Burope is very unsatisfactory, and that
the present practice is wholly opposed to the interest of in.
ventors. To bring about = better condition of things was
the great objest of those who devised the Patent Congress.
It was felt that the first thing to be done was to get together
experts, 80 0 speak, from different countries, leading man.
afacturers, scientific men, and patent authorities, who should
produce s concise and foreible argument in favor of patent
. and should also prepare a brief statement of the
fundamental principles upon which such protection should
be founded; so that in asking of the continental govern.
monts & change in the patent laws, those applying should be
able to say precisely what they desired. In the Patant Con.
groes such & set of men were brought together. It included
leading sutborities from various parts of the world ; and in
spite of the determination of the Austrian government not
to recognize It officially, it comprised unaccredited, but reg-
ularly sppolnted, delegates from nearly all the leading
sations. In this way, the United States, England, Belgium,
Bavaris, Sweden, Prussis, Switzerland, Greece, Hungary,
Italy, Roumania, and even Austria herself, were represented
by regular delegates sent for the purpose. A declaration and
argument of the strongest kind, was presented by Mr. Bar.
pard Siemeos, and sdopted by the convention in favor of
patent protection as s stimalus to invention and to manu.
facturing industry ; and the Congress then proceeded to the
preparation of & statement of the fundamental principles
upon which such patent protection should rest. This work
prooseded most harmoniously till s clause was reached, which,
a8 nearly as it can be translated, reads thas:

It is desirable to devise regulations under which a pat-
entee shall be held to grant licenses to responsible applicants
in considerstion of adequate compensation,”

Upon this & great dlscumion arose; the (Germans repro-
sentod that it was vital to their prospects that something
like this should be passed, that the great argument of the
conservatives, who were opposed to patents, was that they
were monopolists, giving power to individoals 10 shat up
laventions which should be made pablic. The Engilish, with
Mr. Webster, the distinguished patent lawyer, at the head,

powerfal combinations to control valuable patents in an un-
ressonsble oppressive manner. The Americans, on the other
hand, took strong ground in fsvor of the free control by in-
ventors of their own inventions, and the undersigned stood
with these. The matter was debated for a dsy and a half,
At last it became ovident that some mean must be found
on which differing interests could combine, and the writer
proposed that, as the conditions varied In different countries,
the clause In question shonld be replaced by one which de.
clared that the matter should be left o the different States
10 decide for themeelves. This was mjected by the (iermans
and English. However, on the morning of the next day,
they proposed that the objectionable clause should Le smend.
od 00 that |t sboald declare that it would be desirable that
patentens shoold be held to grant loenses for an adequate
conslderation when tAs public intereat demands it

The Congress was ticed of the question. Those who sus

clases long before. It seemed to me that (a0 in practios,
it must rewt with esch sation to determine when, if at all,
intereet demanded Interference betwees the i
“Ihmu-'hlh.-oMQUlbpm

by me the day before; and 1 stated to the
this was my view, and, with this nnderstand-
to the clanss ae modified.  No objection
[ snd the classe was passed with this uy
by & mearly snasimous vote, including many
The convention went on 10 & harmonlous con
M Ie ond, there was & general feellog ox
1t had done s, and more thas all, that onuld be

i

i
]
£

Al

:

the writer was 1n & poeition to know the
official representatives, and of the liberal
Aastrias Goversment, and slw of prom)
persons among the German liberal party . sad in their

the barmeniouws und united sction of the Patest
wae worth & thoussadiold 1o the laterest of Amer
anything which could have been galned by

;:

!
i

earrying the dispute further upon & point which, as modified,
had censed to be vital,

I belisve the judgment of all sober and reasonable men
will bear out this opinion.

Boston, Masa. Havivtos A, Houw,

REMARKS :—We give place to the foregoing with pleasure,
sinee it Is only fair that both sides should be heard. The
unprejudiced reader will, we think, conclude with as that
the statement published in the SCIENTIFIC AMERICAN, to
which Mr. Hill takes exception, is substantially confirmed by
his own showing.

Echoes In Bulldings,
To the Bditor of the Seientific American:

The Prosbyterian church bullding of Tiflin, Ohio, eslioes.
The dimensions of the audience room are 63 x 50 feet; from
the floor to the celling Is 274 feot. The minister's desk or
stand Ia 12 feet from the wall. The floor is carpeted, with
exception of the space beneath the pews, wlich is not coy.
ered, nor are the pews upholstered, The ceiling and side
walls are flat and without interruption. There are no gal-
leries in the church. The floor of the pulpit is 20 inches
above the floor of church, and the speaker is 5 feet 7 inches
tall. There in u great modification of the echo when the
room s full : indeed when the room is filled to its capacity,
there is scarcely any echo. The angle of the celling to the
sides in a right angle, without sny cove,

Tifliun, O, J. T. POLLOCK.

REMARKS 5y THE Eprron.—The echio Is probably caused
by the rebound of the waves of sound from the front wall,
as shown in the sketeli.  All the vibrations of wir that strike
on snid wall above the llue, g d, are reflected to the colling

and to the rear wall above the speaker's head.  Those that
strike between the points, a b, are reflected to the ceilivg,
thence to the rear wall, and then back into the ears of the
auditors, arriving a moment Iater than the direct sound,
and thus producing confusion. The erection of & front gal-
lery would have a tendency to prevent the echo. Insome
late experiments in England, It has been found that wires
stretched across the space, at about 0 inches apart, have
broken the vibratlons. This might be tried in this case by
running them horizontally, at that distance apart, in & serles
extonding from @ to b. Painting them the color of the wall
would conceal them.—Eps.
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blasting in this country and abroad, and on the resulis ob’
tained.

11. On the systems of signaling on railways, and on the
comparative advantages of the absolute or permissive use of
the block system.

12. On the constant use of water supply, with special
reference to its introduction into the metropolls in substita.
tion for the intermittent system ; and on the waste of water
and the best apparatus for its prevention.
13, On the various modes of dealing with sewnge, sither
for its disposal or its utilization,
14. On the separato system of sowering towns, with a de-
tailed description of tho works in a town to which this wys-
tem hng been wholly or partinlly applied, and particulars as
10 Its results,
15. On the ventilation of soewers, with a rdeumé of the
experiments as to the motion, pressure, ete., of gas in the
sewers,
16. On the relative value of uplund and of tidal waters in
maintaining rivers, estuarios, and harbors.
17. On the construction of sluices for the expeditious
filling and emptying of locks of large size on navigable
canals,
18. On the maintenance by sluices of the harbors on the
coasts of France, Belgium and Holland.
19. On the sea works at the mouths of the rivers Adour
and Mass, and on the effects produced thereby.
20. On recent improvements in the construction of steam
boilers sdapted for very high pressures,
21. On the best practical use of steam In stenm ongines,
and on the effects of the various modes of producing con-
densation.
22, On the modern construction of marine engines, hay-
ing reference to economy of the working expenses, by supor-
heating, surface condensing, high pressure, great oxpansion,
ete.
28. On modern locomotive engines, designed with a view
to economy, durability, and facility of repair, including par-
ticulars of the duty performed, of the cost of repairs, ete,
24. On the application of steam nd & motive powor for
pumping water or sewage, with a comparison of the ad.
vantages of the different classes of engines, and details of
the cost of working for long periods,
25. On the various descriptions of pumps employed for
raising water or sewsnge, and their relative efficioncy ; and on
the employment of water as a motive power for pumping by
means of water wheels, turbines, water pressuro englues, or
other machines. _
26. On the employment of steam power in agriculture
27. On the methods of transmitting foree to distant points ;
and on the details of the existing system of rope transmis
slon,
28, On the present state of scionce in regard to the manu.
facture of gas for illuminstion; and on the materisls most
suited for the purpose,

20, On the manufacture of mineral olls and the lamps
best adapted for their consumption in dwellings and lght-
| N
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SUBJECTS FORE ENGINEERING PAPERS

The Council of the Institution of Civil Engineers, London,
invite communications dealing in » complote and compre.
bensive manner with any of the subjects included In the
following list, and other papers treating on analogous ques
tions :

a. Account of the progress of any work in civil engineer
ing, ss far as absolutely exocuted (Smeaton’s narmative of
the building of the Eddystone Lighthouse may be taken as
an exsmple).
b. Descriptions of distinct classes of engines and machines
of various kinda
¢. Practical essays on subjects allied to engineering, a» for
instance, metallurgy ; and
d. Particulars of experimonts and observations connected
with enginecring science and practice,

Fint
1. On the applioation of graphic methods in the solution of
engineering problems, and in the reduction of experimentsl
obwervations
2. On the elasticity, or resistance to defloction, of masoury,
brickwork and concrete, with observations on the deflection
of bridge plers, eaused by the unequal loading of the arches
abutting on them
8 On the use of conerete, or Wion, In large masses, for
harbour works and for monolithie stractures
4. On the manufactare of iron and steel s now practised

80. On the out put of coal lo the United Kingdom, as com
pared with that of other countries, llustrated by statistionl
tables, plans, disgrazs, showing where coal I produced, and
where and how it Is consumed.

81. On mechanical appamtus at present in use in getling
coal,

82. On modifications necessary in futgre coal- mining opera.
tions, suggested (or indicated) by the working of deep coal
fields

83, On turf (or pest) catting. macersting, and pressing
machinery, with experimonts as o its heating power and ex.
penso as a foel, as compared with ooal,

84. On the varions methods of draining distant lsolated
sections of mines

85, On compressed air as & motive power for maclinery
in mines, with sone account of ite application on the von
tipent.

80, On the uee of diving spparatus in mines, especlally in
Westphalia and In Germany.

For approved original communications, the Councll will
be propared to award the preminms arising out of special
fonds devoted for the purpose. They will not, however,
consider themselves bound 1o make any awand shouid 1here
pot be soy communiestion of adequate merit; but, on the

other hnm.l, more then one premium will be giveo, iIf there

| are several deserving memoirs on the same soblect. Il is o
{ be anderstood that, in this matter, no distinetion will be wade
et ween cssays received from & member of s Masocials of
the lhlﬂ!unu'h or from any other person, whether & native
or & foreigner

The communiestion should be written in the Impersonal
and be legibly transcribed on foolsoap paper, on

10. On the sppliapoes At

on the affect on the strength and tenacity of the metal by
the admizture of substances with the ore: on the various
experimental testa by which the quality may be sscertalned
and on the effects of low temporature on metals

8. On the resulte of expetience in the recently extendod use
of sieel In mechanism and in works of engineering

8. On the theory and practieal design of retalning walls
for sustaining earth or water, and on experimental tosts of
the accaracy of the varicus theories

7. On modern methods of constructing the foundstions of
bridaen, and on bridges of large span, consldersd with
reference Lo exan ples | lncinding an sconunt of A\he testing
and of the l’--'uy-?'-'.r' A by variations of \eruporature

N On the different systems of swing filng and other
opening bridages, with existing exsmplos . and « the »g
aation of machisery in working the

9. On the proportions at 1 detalle of
ien, and on the appliost f 3 nery for ving |
them '

pronoun :
the one side only, having s sullicient margin ob the ieft side
jn order thet the sheets may be bound. A concise absirmct
must ROOOMPREY avery )-I;-f
The drawings should be on mounted paper, and with s
many detsils as may be peossaary 10 ustrate the salject
Fnlarged nluu'nm-. to such & sosle that they Ay be cloarly
disitle when suspended in tho theater of the Ianstitation,
showid b sent for the illastration of partienlar poriions
Papers which have been resd af the weetings of other
worlotios. or have boeg published In suy form, easnot lw tead
at B W 2 of the Institution, por le sdmitted t0o competl
“,4.-‘,;,”“,.- 3
v | The communiestions must be forwardsd oa of before the
‘j‘ - g 3 er 1874 to the houss of the lastitution 3
reat (Joorge street, Westminster, & W, Leaden, whem
- stion way be oltalond
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THE GERM THEORY AND ITS RELATIONS TO HYGIENE. | ble to the gorm theory, is found in the well known fact that | ered with gause, pleces of fleah atill s=und and leaving them
BY PRANIDENT 7, 4. F. RARNARD, LLD., OF COLUNMA COLLRGH all the forms of cryptogamic vegetation are propagated by |in the sun to putrafy. Patrefaction occarred as bifore, but
' spores, which they shed freely abroad in all directions, and | no maggots made thelr sppearsnce, The maggots, never-
that these are borne in infinite numbers through the atmos. | theless, did appear on the ganzs, and » lstle observation
phere, which they pervade near the surface of the sarth in |made their origin manifest, The files, of which they arm
all places, Tho fact of their universal presence is made | the progeny in the Iurval state, boing attracted by the odor of
manifest by the promptitude with which fungold growtha |the flesh, bat unable to reach It, 1aid their ogge upon the
spring up in all circumstances in which the conditions favor | covering of the jar, and out of these the larve were pre-
thoir development, We know that the numbers of spores | s«ntly developod. Harviog demonstrat d the falsity of the
which all fungl produce are incaleulable. The larger fungl | popular beiief on this subject In & case so covsplonnus, Redl
givo us evidonos of this, The sporesof a singlo puff ball | naturally genwralized hix conclusion, and took the ground
have beon estimated to be more numerous than tho entire | that no living thing comes into existencs without deriving
human population of the globe, It is true that to ordinary | its lifo from romething previously living, He did not ray,
R : ; ; ; AR observation tho presence of forelgn matters in the atmos- | as it has been sald later, “omns sivum ex ovo," but “omna
ﬁfr::;:::\? ::’;ya:‘c:; ":::::"i::;:";:"‘::-"/"‘”m“‘“" qua l"l”m dicitury | phero 18 not purcspzlble. excopt wgon such forolgn mattors | eioum ez vico.” He still balioved that out of & living plant
Howover plansiblo this theory ml‘ 1 P“f‘:: 4y "'l“f‘ plague. | yuke the gross form of clouds of smoke or dust; but|mnyarisealiving animal as the insect within the gall of the
N Rt :lri £ “:\”“;l“l"“ wvoseomed, | yaeticlos of smoko or dust, and in general of all inor |onk, or the worm within the fruit which presents no ex-
S St yaothesis: mad i-” ‘.m “l' ‘l gher "}nk than that ganlo substances, are so heavy that they soon subside; yot ternal puncture, His doctrine was, therefore, that which
tively it it Sheaevettc ‘Lh:"b-" peen in times compara- | when the air is thas left apparently freo from all foreign | Huxley has named biogenesis, in contradiction to sponianeons
ik eyl el u: 8 “ rought to light a suffi- | yimixtaes, it is demonstrably fall of organic particles so |generation, called by bim abiogencsis, apd by Dastian
SR eimting 161n tho nmnzis;( ': "l““"‘;'l“g 3% %o justify our | getremely Iight as not to subside for many hours or even |archegenesis. But archegenesis bad been put sside cnly to
kot & Shiloe sciontific discussion to the higher | dayy of perfoct rest. The chemist, it Is true, is unablo to | return again under a new form. Among the earliest ravela.
Before rmcocdl’; i ke oo dotect them by his tests, delicate as they are; for being | tions of the microscope was the remarkable fact that, when-
ok o 1t & . sider the evidence bearing on the | opranic, and composed in general of but two or three ele. | ever a dead organie substance is infased in water, myriads of
eory, for or against, a few observations of & |y ente—which eloments ars in great part those of the at |minute creatlares presently make their sappearance in the in-
genoral SASUTO DAY properly here ﬂf“l place. No living or- | yosphors itself—they prodace no distinctive reactions under | fusion, all possessing most extraordinary snd many of them
glnl\-m an)o{n an existence of unlimited duration. Every |y, ordinary processes of analysis. Bat there is a mode of | very varied powers of repruduction. They multiply by
|‘\:c A :’“:“ sm, under favorable circumstancen, pussos analysis much moro delicate than even that of the chemist, | moans of ova, by means of buds, or gemmation, snd by
through three distinot stagos, which are those of growth, | 1¢ 4 tnat which has been applied incidently to this question [ means of self-division, or fiseuration. Al this was strongly
vigorous maturity, and decline. Tho organism commences by Professor Tyndall, in his interesting investigation into tho favorable to the doctrine of biogenesis. Where so many
85 & germ, and ends in dissclution and disintegration. Since | ohemicai offects of light upon vapors. Professor Tyndall dis: [ means of reproduction existed, every oneof them so effectual
the lawa of life, as well aa thoso of physies, are fixed and | coyered that there are many substances of groat volatility |and sufficient, to provide that the same forma of life should
definite, thero is reason to bellove thatall organisms of | which, when in the state of vapor, are easily decomposed by [be produced without any orgapic antecedents, seemed
the same specios, I placed in couditions equally favorable | ight, He found that a perfectly transparent vapor-like | ‘‘wasteful and ridiculous excess,” This view, however, mot
to their development, would be equally long-lived; yet, in | siaam, when traversed by & luminous beam, is absolutely | hero and there with o dissentient. About a century and a
point of fact, those which pass through the regular stages |invisible: whilo we all know that if we admita beam of | quarter ago, John Thurberville Needham, an English natur.
constituting thlr normal lifs are comparatively few. In sunlight into a darkened room, throngh an aperture in the | alist, resorted to an experiment which, with varions modifi-
the large majority, the vital functions are, earlior or later, shutter, the path of the beam through the apartment is as cations, has been since repeated many hundreds, poesibly
more or less disturbed, if not arrested, by an endloss varioty distinctly mnrked as if it were a solid bar, That this|many thousands, of times, with the view thoroughly to
of causes tending to produce disease and premature death. vigibility of & beam of light in the air is not owing to the [test the question whether, in its application to infusorial
In the human race, life is often shortened by ignorant or power of the aerial pu'ﬁ.cles themselves to refloct light, is |1ife, the doctrine of biogenesis is universally true. He pro-
wilfal disregard of lfw conditlons necessary to the preserva- | domonstrated by him by proofs entirely conclusive A beam | pared an infusion, thoroughly boiled it in & fiask, corked it !
tion of health. Accident, also, often exposes individuals | ¢ light from an electric lamp was made in his experiments | tight, sealed the cork with mastic, and covered the whole
lo.dnleteﬂons influences. Thus, in many cases, discases |io pass through a large glass tabe closed at both ends by with hot ashes, designing to destroy by heat any germs
ariso from exposure to extremes of temperature or from ex- | plates of glass, ground on. No liéht was permitted to escape | which might be in the infasion, in the substance infused, or f
cogses in eating and drinking, persistad in until the organs |into the room; and, sccordingly, when tho tabs was ex. |in the air above the liquid in the flask. After soms days or
of digestion become debilitated and fail to falfil their pro- | kausted of air altogether, and no light from its interior was weeks, he found that, notwithstanding all these precantions,
per fanctions. But beside these causes of disease, which | reflected to the eye, it was perfectly invisible. Bat if the |living organisms did make their appearance in the Sack, pre-
may be classed under the head of *“injurious conditions,” | air of the room were allowed to re-enter it, it immediately | cisely such as, in freely exposed infusions, habitually sp-
there are other inflasnces directly morbifio, which, whenever | hocame brilliantly luminous, as in the cise of a sunbeam peared earlier. This experiment was immediatel; repeated
they come i?to play, cut short the duration of life. Poisons | admitted through a window shutter. He showed, however, by Spallanzani, an Italian ecclesiastic and naturalist; but
belong to this class, but the effects of these are felt only in | that a flter of rathier clossly compacted cotton will shut off | Spallanzani, instead of corking his flask and cementing his
occapional and accidental instances. Other noxious infla- entirely, or almost uﬁn)_,: the organic matters which the | corks, sealed the vessels by fusing the glass; and having thus
ences, of which the pernicious q are more widely | air contains; and he showed, finally, that absolute rest for | completely cat off communication with the oa‘ward air,
spread, are those which produce the diseases called zymotic. | 4 long period of time will eauso these particles completely kept them at the boiling temperature for three quarters of
Such are malaria, contaglon, and infection, instrumentalities | to subside, e constructed a closed space, cubical in form |an hour. No lifo appeared in the infusions of Spallanzani,
to which are owing the widesproad ravages of epidemic. and several fost in linoar dimonsions, glazed 8o as to permit |and the doctrine of biogencsis was again apparontly tri.
It may be remarked that there are many cases of disoase | him to pass through it a beam of light, and to observe the umphant,
in which the cause is not traceabls directly to any of the path of the beam. ‘This small apartment was made abso- 2
sources above mentioned, but in which the disease has been | Jutely airtight, and left to itself.  On esch succeeding dsy Marbled Faper.
transmitted by inheritance from a parent similarly affected. | the brilliancy of the transmitted beam gresw less and less;| This, much used by bookbinders, is produced in & vory
In such cases thero is nevertheless every reason to bellove | and at length, at the end of & week, it could no longer be | Surions way. The name Is not exactly suitable, secing that
that the disease in its first appearance was produced in a | perceived at all. The apartment was optically empty. few of the specimens aro imitations of real marbla; but it

The following very Interesting paper, by F. A. P, Barnard,
LL.D., President of Columbia Collogo, n;\ the gorm theory
of disesso in its relations to hygieno, was read beforo the
American Puablic Health Association, on November 18, After
» fow excellent romarks on the goneral recognition, smong
educatod mon, of the universal relgn of law and order, Pro.
fossor Barnard said :

The germ theory of dlsease is not, ny is commonly sup-
posed, o theory which has originated in very rocent years.
Moro than 200 yeara ago it way brought forward, at loast as
a hypothosis, by the celobrated Father Kircher, in his

.

-

healthy organism by causes belonging to one or the other of has gradually become applied to sheets of paper of which \
the classes aboye named. THE AIR FILLED WITH ORGANIC MATTER. one surface is made to imitate any kind of stone or wood.

The diseases which it is the object of the present paper to | It isnot ¥ to suppose that all particles of organic | Small brown spots on a light ground, marble veining on a } i
consider are only those which belong to the epidemic or con- | matter are living germs of vogotable or animal organisms; |shaded ground, curled patterns and wavy patterns, all are !
tagious class, but when we seo how constantly such organisms spring up | produced in great diversity. The colors are of the usual

wherever the conditions favor germination, it is impossible | kind, such as Naples yellow, vellow ocher, yellow lake, or.
THE EFIDEMIC OR COXTAGIOUS CLASS OF DISBASES. to doubt that a vast many of them havo this character; and | piment, verdigris, rose pink, red lead, carmiune, forra di
No subject has occupied more the careful attention of phy- | that these are the soarce of those growths of minate eryp | Sisnna, Dutch pink, indigo, Prussinn blue, verditer, omber,
sicians, or has been a subject of more elaborato observation | togams which thus seem to spring up spontaneously. There | ivory black, ete ; they are ground up very fine with pre-
and experiment, or hssled to more marked difference of |is no mode of nccounting for such growths, except to sup |pared wax and water and a few drops of alenhiol, A solu.
opinlon or more animated controversythan that of the nature | pose that they are actually spontancous; and accordingly | tion of gum is made of gum tragacanth, alum, gall, and
of the influences by which thess disonses are transmitted from | the view bas been taken by some physiologists, perhaps 1| water, and placed in & trough or shallow flat vessel. Color
individusl to individusl. That many epidemics arise from |should say many, that the true mode of accounting for the |is thrown on the surface of this gum water, ususlly by
peculiar conditions of the atmosphere, not in the least as yot | appearance of microscopic forms of life is to suppose that | striking a brush against a stick. #o as to pmducea shower of
understood, can hardly be doubted; and In this case the In | they originate without organic antecedents, or as they ex. | sprinkles. Pigments of different tints and different thick-
fluence which excites disease simaltaneously in many is not | pressed it, de novo. No question at the present day is more [ nesses or degrees of consistency are thrown on; some spread
dissimilar to that by which contaglous diseases are transmit- | sharply debated ‘han that which relates to the origin of life. | more than others, and thus a diversity of patterns Is pro.
ted from individual to individuals. Two theories, distinetly | Thore is no subject which has been pursued experimentally | duced. Sometimes the color is thrown on hy means of o
opposed to esch other, bave loug been hold on the subjoct. | with more zeal, more earnest solicitude to reach the truth, | pencil of very long bristles; it is diversified by means af a
These may be distingoishod as the chomical theory of infee- | and with more singularly discordant results than this. The | rod, held upright and carrled along amongst the colors in &
tion and the germ theory, The chemical theory Is founded | notion of spontaneous generation, ls not, by any means, of | wavy or spiral conrss; and it Is further cut up Into tortuons
on & presumed analogy between the propagation of disense | modern origin, It has beon entertained by naturalists in |lines by passing a kind of comb along It. All this takes
in living organisran and the process of fermentation in cor- | every age since the dawn of sclentific history. But the | place on the surface of the gum solution ln the vat. When
tain forms of organic matter without life, This theory as- |earlier naturalists, Aristotle and Luoretius, for instance, con- | the vat is preparced, a sheot of peper is lald down flat on the
sumes n ferment to bo an organized substance in & certain | ceived that organisms of & high order of complexity, such | solution, caro being taken that every part of the surfice
ntate of decsy, which possesses the property of exciting the | as insects, or fishes, or reptiles, might be directly produced | shall be wetted ; the paper takes up a Iayer of paint, fanci.
same decay fn other organic substance with which it is In|out of the molst earth softened by showors, or out of the | fully disposed In a pattern or devics, and is hung up to dry.
contact, Applying this theory to disease, It supposes that [slime and mud of rivers; whoreas those of our time have | In order that one color may not be blended or confused with
Infeotion is communicated by the instrumentality of parti. |long since abandoned any such extravagant notions, and |another, they are ground np with different liquids, some
cles thrown from the person, or from wubstances proceeding | confine themselves 1o the assertion that life in ita spon. | watery, some gummy, some olly. The lmitations of marble,
from the person diseased, and borne by the sir to other per- | tancous origin Is manifested only under the simplest forms. | gray and red granite, and fancy woods, are certainly not
sons in fall health, In whom they oxcits, probably by con.| Less than three centuries ago the beliof that living things | very talthful; but the paper is lively in appearance, and re-
taet with the mombranous linings of the lungs, the same | may originate without eggs, or germs, or living parents from | mains eloan and bright a long time when polished.. This
dlseased condition which exists in the patient, Tho oppos: | which to proceed, may be sald to have beon universal in | polishing I8 effocted by molstening the colored sarfacs of
theory prosumes that tho diseased porssn in suffering | Enrope. Of the truth of this belief there was supposed to | the paper with a littlo sonp, and rubbivg It with a plece of
an invasion of his system by microscople algold or fun- | bo visible evidence in the Invarlablo ocourrence of maggols smooth marhle, an ivory knob, a glass ball, er an agate bur.
gold vegetative forms having the property of rapid self- [in putrefying flesh. The dootrine was held as matter of | pisher. Beautiful producta have been produced within the
‘multiplication, and that the spores which proceed from thee | faith, and those who first aasallod it were naturally acoused | Iast fow yonrs under the names of irldescent and opalescent |
Mx or the enlls of the nlgm are wafted In like mannor |of imploty and irroveronce, Prominont and ‘perhaps first | paper.  Like the commoner kinds, these receive colored do-
z. @ air from person to porson, penetrating the systems of | among these was Francls Redi, an Italian philosopher, | vices on one surface; but groat dolicacy and care aro called
the healthy, snd establishing now colonles 1o geverate dis. [ woholar and post, born In 1020, He prosonted a concluslve | for in the processes to produse the exquisite p'ay #f light and
y I them, disproof of the spontaneous goneration of maggots In putre: shinde which suggests the pames glven fo thoro variotles, .
& A prima fuefs evidence, which so far as Jt goos ta fayors- | fying fiesh, by stmply tuslosing, tn an open mouthed farcay- | Practieal Mugasine,
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~ IMPROVED BOX CORNER GROOVING MACHINE.
~ We illustrate in the accompanying engraving an improved
 machine for box makers' use, the object of which Is to cat, in
an expoditions and accurate manver, the tenons or groovos
by which the corners of wooden boxes are matched togother,

This operation is effected by bringing the cdge of the slab
" in contact with a set of clrcular toothed blades arranged in

exlindrical form, and rotated at a speed of some 3,000 revo

Jutions per minute. The principal points of advantage

claimad nre the simplicity and fewness of parts, compact

form, adjustability of table and blades, besides others of
more detailed natare, which will be found re.
ferred to below.

A is the set of cutters armoged in succes.

sion upon a horizontal shaft, the pulley of
which is rotated by a belt communicating
with the driving pulley, as shown. Between
each blade is placed a collar, #o that a space bo.
tween the cutting portions is left, which
forms the tenons between the grooves of the
board opsratel upon. As the cutters are
easily removable for adjustment, it is evident
Ihl!.l“ may be made of a gage equal to the
parrowest groove which might be required;
because, in case a wider cut is required, blades
may be placed in groups of two or even three
directly side by side, eo as to form u less num-
ber of cutters, but of greater thickness. In
front of the cutting cylinder is placed the
table, B, which is arranged with suitable
arms so as to vibrate on a pivot at C, and to
be swung nearer or farther from the cylinder
by a pressure of the foot upon the spring
troadle beneath the machine, To this table
there are three adjustments; first, by n sorew
at D, by means of which its angle of inclion-
tion to the horizontal iz altered. Second, by
set screws at E, which are inclosed in gpiral
eprings, and the object of which is to regulate
the distance of the inner edge of the table
from the cutting cylinder, so that, ns the latter
wears away, said edge may be brought in the
closest possible proximity to the teeth, Third,
by another pair of screws at F, which regulate
the outward swing of .the table or its move-
ment in & direction away from the cutters. On the inneredge
of the table and placed st an angle, cutting edgeup, isa blade,
H, aud near the same will be noticed two projections,
G, resembling teeth. The latter are attached to carriers
which project from and are secured under the table, and,
besides, connect with adjusting screws, one of which is
shown at I. By means of these screws the distance of the
teeth, H, from the edge of the table may be increased or
diminished, so that they may enter more or less into the
space left between the cutting blades, Lastly, the table is
provided with suitable detachable guiding pleces, and there
is a swingiog cover, which fits over the top of the cutting
cylinder,

The mechanism thus far understood, the operation of the
device is readily followed. For rough work, the slab is
simply Jald upon the table, the latter being previously
brougtt as close as possible to (withoat touching) the cutting
c7lioder. The board is then fed by band against the blades
which, rotating from left to right, rapidly cut the grooves
into the wood, until the motion of the latter is arrested by
its coming into contict with the projections, G. These pro-
jections, as before remarked, enter between the blades when
the table is close to the cylinder, consoquently their distance
from the periphery of the cutters Inward governs the depth
to which the latter are enabled to penctrate. This depth,
depending on the position of the projections, is consequently
easily regulated by moving the latter in or out by the
screws, L

It is a common defect, of rotary blades acting as above
noted, that, although the upper side of the groove in the
board is cleanly cut, the under portion is apt to be ragged
or to have small fragments split off inward from the edge.
To obviate this difficulty the inventor employs the fixed
blade, H, which, bearing directly against the under surface of
the slab, ensures the smooth division of the wood, as the
portions which are to be cut away to form the groove are
forced directly against its edge by the teeth of the revolying
catters, This is a point claimed as of especial advantage
and stated to ensure increased nestness and sccuracy of
work.

In cass greater cars s necessitated in cutting the grooves,
in thin or short boards, for instance, the stufl is not fed by
band to the catters, but by the motion of the table, It is
laid upon the table and there firmly held by the operator,
while the latter with his foot presses down the treadle,
brioging the table slowly toward the cylinder, The slab is
thus carefully brought to the cutters, which gradually
form the grooves, thus avoldiog the sudden impact and
probable tilting of the delicate work, as might bo the case
were hand guidance alone relied upon, It will be noticed
: that no bolting in forms s required, nor indesd s there any

operation needed for securing the board, at expense of con-

siderable tims and trouble.  Another merlt clalmed lies in
ths fast that boards of any width may be grooved. This is
dope by removing one of the galdes from the table, leaving
the o'her in place. Against the latter the edge of the board
is 1aid and in this position brought to the cutters, These,
of eourse, groove the board for the leogth of the cylinder,
The fixed guldeis next removed and the opposite one returned
to place. Against this the other edge of tho slab ls ad justed,
od the grooves on thst extremity cut, thus completing the

-
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width of the board, care being previously taken to have the | small roots will seek the water; n straight and tapering
second sot of Indeutations follow thoso first made in proper | stem, with beautiful glosy green leaves, will shoot upward,

saccession,

and present & very pleasing appearance. Chostout trees

The apparatus Is the invention of Mr. Asshel Davis, of | may bo grown In the same manner, but their leaves are not

Lowel]l, Mases.

The wame Inventor has also devised some |so beautiful as thoso of the oak. The water should be

novel machines of cqually compact form for planing and | changed onee & month, taking eare to supply water of the

dovetalling purposes, o that the present apparatas com- | same warmth; bite of churconl added to Jt will prevent the
pletes s very useful set of box makers' tools, to the per. | water from souring. If the little leaves turn yellow, add ons
fection of which much time and eare hias boen devoted. Far. | drop of ammonia Into the utensi]! which holds the water, and

ther particulars may be had by addressing the patentes as | they will renow thelr luxurisnes.
above, and the dovices thomselves may bo scon at the ware. | Another protty ornament is made by wetting » sponge

DAVIS' BOX CORNERING AND GRO

rooms of John B. Schenck’s Sons, No, 118 Liberty street, | thus gradually heats that in the vessel. This is hastened by
New York city.

and sprinkling it with eanary, hemp, grass and
other seeds. The sponge should be refreshed with
water dally so as to bo kept moist, Ina fow days
the weods will germinate,and the sponge will soon
bo covered with a mass of green folinge,
R
Toemperature Indlentor for Potrolonm
Olls,

Petroleum olls, as Is well known, contain va.
rious volatile ofls, which, In being disengaged
in n stnte of vapor and mixed with atmospherie
air, form an explosive mixture that has been the
enune of numerous accldents, It is consequent.
ly important to ascertain, by a simple method,
as quick and exact ns possible, the temperature
of ignition. M. Granler has arranged an ap-
puratun for the purpose which he has exhibited
before the SBociété d’'Encouragement.

A small receptacle, of a cylindrical form and
mado of metal, is closed by a movable cover,
farnished, in the center, with a circular opening.
This vessel is about two thirds filled with the
oil that has to be tested, wo that there way be o
chamber of air botween the surface of the ofl
and the top of the cover, in which may be ro.
coived the Inflammable gases disengaged by the
oil. A tube, soldered to the bottom of the ves.
sel, holds n wick, the extromity of which ends
in tho middle of the opening of the cover, A

thermometer is inserted in the oil to indicate
successive and minute changes of temperature,

For the purposeof testing any oil, itis poured
into the vessel to the hight already stated.
The wick absorbing the oil is then lighted and

—

OVING MACHINE.

the presence of some fine copper wire, which extends from

THE YUCCA PENDULA.

the burning wick into the oil, thus spreading the heat through
it. When the temperature is sufficiently elevated, the va-

This is one of the very best species of a beantiful genus, pors aredisengaged, and an explosive mixture is produced,

in every gardon.

and its graceful and noble habit makes it simply invaluable which, on cawching fire, causes a slight explosion, The
It grows about six and a half feet bigh, | temperature is noted at this moment, and the point of igni-
the leaves being at first eroct, and of sen green color, after- | tion thus ascertained.

Necossity the Mother of faventlon,
Young men are retrenching in these duoll times, and
making strong efforts to appear well drezsed and at the same
{ime save their money, Two young gentlemen of Oil City,
says the Derrick, have invented a novel planto attain these
‘| two points. The two are nearly of the same size and build,
and what one wears fits the other. By patting their money
together, they were able to buy one good suit, and now take

wards becoming reflexed, and changing to s deep green. Old
and well established plants of it, standing alone on the grass,
are pictures of grace and symmetry, from the lower leaves
which sweep the ground to the central ones that point up as
straight as a needle. It is amusing to think of people put-
ting tender plants in the open air, and running with sheets
to protect them from the cold and rain of early summer and
autumn, while parbaps not a good specimen of this fine
plant is to be geen in the place. There is nothing more suit-
ed for planting between and associating with flower beds,
for isolation and small groups, on the turf of the pleasure
ground, for large vases, and for bold rocky banks.—7%e
Gardon.

o
Simple Ornamonts,

A pretty mantlopiece ornament may be obtained by sus-
pending an acorn, by a plece of thread tied around it, within
balf an Inch of the surface of some water contained in a
vase, tumbler, or saucer, and allowing it to remaln undis-

turns in wearing it, changing about, one wesk off and one
on. Of course the man who has a week off is unable to ac-
cept Invitations out to tea, hops, and balls; but then hissuit
or his half of the suit will be there as a representative,

A Mammoth Cheese.

The Painesville (0.) Zelegraph describes s mammoth cheese
which Iately passed through that town on its way East.
It was mounted on a substantisl plstform to which were
attached small cast iron wheels, #o that it easily moved, and
the platform in turn was mounted on s heavy lamber wagon,
drawn by two span of borses, The cheese was casad in a
tight fitting cheese box which was firmly secured to the piat-
form t preventsliding. Its measurement is: Hight, 3 feet
2 inches; dinmeter, 5 feot 4 inches, and circumference 16
feet.  Its net weight is four thousand and fifty pounds. In
quality, itis said to be fully equaltoany of the Carter cheese,
which stands so prominent in every market. It was manu.
factured for Moessrs, Gass, Doe & Chapin, of Boston, ard
will be cut for the holidays.

Fish Way in the Eo-neﬂhnl River.
The Holyoke (Mass.) Water Power Company have just

‘buill, ander the mandate of the Supreme Court at Wash-

ington, a fish way on their big dam, against which they
bad long held out. It is described as a sort of covered ladder,
450 feet long, and divided by short zigzag *“locks" or chocks,
to break the force of the cataract, and permit shad and sal.
mon to get over the big fall at the dam. It has cost about
£25,000. The State of Massachusetts, four yoears ago, ap-
propriated half that amount, but the company declined to
touch it: and now the latter must bear all the expense,
as the courts have so decided. The Fish Commissioners of
Connecticut, Massachusetts, and other Now England Statos
will meet this month to examine this work,

o

Tue FreeLess Locodorive Ix NEW York STREETs.—The
Fireless Engine Company, whose locomotive we illustrated
and deseribad some time ago, have obtalned the p-'rmi.x-ifm
of the Board of Aldermon to run their machines on any of
the city railroads above 14th street. This is a most impor-
tant concossion, and must be taken as an admission by the
city authoritles that the system can safely bs worked with.
oat danger on our streot ralls, The waot of some belter
mode of propulsion than that of horses is palnfully obvious.

tarbed for soveral weeks It will soon burst open, and
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How to Make Money Honestly,

Professor R. W, Raymond, In his recent address at the |

studied. Moreover, in all the experimental inquiries of the

laboratory, the question of economy plays no part. It Is the

dedication of Pardeo Scientific Hall, Easton, Pa., said:|8rt of separating and combining substances which the

!
Lesoinne, a distingulshed French writer, defines metal. |

student follows there, not the art of making money. That

lurgy as “the art of making money in the treatment|®ducation of jodgment and decision, of cholee of means

of metals.’
occupations of life. The practical art of each is not only to
achiove certain results, but to do so profitably, to make

money in doing so; that is to gay, to increase the value of

This definition may be applied to almost all for ends which the exigencies of daily practice give, cannot

be imparted in the school.
In mechanical engineoring the same principle is Mustrated,
The highest department in this art is that of constraction, and

tho raw materials, whether wood, or cotton, or ores, or time, | 0 this department the highest function is the designing of

or ideas, by the use we make of them and the transforma
tion to which wo submit them, s0 as thereby to really ele
vate the condition of humanity: to leave the world better
than we found it. This is, in its last analysis, the meaning
of hionestly making money. Men are put into this world
with limited powers and with limited time to provide for
their own sustenance and comfort, and to improve thelr
condition. A certain portion of these powers and this time
is required for the support of life in a greater or less dogreo
of comfort, and more or less multiplied means and avenues
of enjoyment, activity, sud Influence. Whatever their labor
preduces more than this is represented by wealth, and, for
purposes of exchange, by money. To make money honestly
Is to do something for other men better or cheaper than they

can do it for themselves; to save time and labor for them: |

in & word, to elevate their condition. It is in this sense,
greatly as we Americans are supposed to be devoted to mak
ing money, that we need to learn how to make more money ;
how to make our labor fruitful; how to assail more success-
fully with our few lLands the natural obstacles and the
natural resources of s mighty continent ; how to bufld up on
tho area of that continent a prosperous nation, united in
varied, fruicful, and harmonious industries, glowing with
patriotism and inspired by religion.

Io this work wo need speclally the basis of a more
thorough technical education, applying principles of science
to the material and economical problems involved. This
education is necessary to supply the directing forces for the
great agricultural, manufacturing, and engineering improve.-
ments of the country. It is also needed as a solvent and
remedy for the antagonism between labor and capital. The
true protection of labor will be found in its higher educa-
tion, and in opening to the individual laborer, for himself
and for his children, by means of that education, a prospect
of indefinite improvement and ad vancement.

In the realm of metallurgical and engineering operations
the difference between theoretical and practical training is,
perbaps, still more striking. The student of chemistry in
the laboratory cannot be made acquainted with many of the
conditions which obtain in chemical and metallurgical opera-
tions upon n larger scale. All the chemists of the world
failed to comprehend or describe correctly the apparently
gimple reactions involved in the manufacture of pig ironm,
until, by the genius and enterprise of suck men as Bell,
Tanner and Akerman, the blast furnace itself, in the condi-
tions of actual practice, was penetrated and minutely

machinery., Now, the most porfect knowledge of the theory

:n{ a machine and its mathematical relations, of the strength
;‘.{ materials, or the economical use of power, will not suffice
to qualify a man to design a machine or a system of machines,
| for the reason that in this work an element must be con
#ldered not at all included in theoretical knowledge, namely,
the element of economy In the manufacture, as well as in
the operation of the machine A machine, any part of
which requires for its manufacture atool (such, for instance,
ns o peculinr Inthe) which Is not already possessed by the
manufacturer, and which, after the construction of this one
part, would not be necessary or usoful for other work—such

a machine could not be profitably bullt, In other words,

machines must be so designed, in a large majority of cases,
as not to necessitate the construction of other machines to
| make them ; and the planning of machinery, so that it shall
| be at once economical and durable in operation and simple
and cheap in construction, is not merely an important in.
cidental duty; it is absolutely the chief and most difficult
duty of the mechanical engineer :

e — . e @ -

THE PASHIUBA PALM OF BRAZIL,

Among the many wonders of the region of the Amazon
river (now being traversed by Professor James Orton, and
described by him in the series of letters in the course of
publication in our pages), there is nono more marvelons
than the vegetation,’of which the singularity of the species
is a8 remarkable as their prodigous fecundity.

We present herewith an engraving of the paski@ba or
pariGba palm tree of Brazil (irfartea exorrhiza), which cer-
tainly ** bears off the palm”™ for eccentricity of growth. The
first sight of this tree, says The Garden, suggests the idea
that some careful hand has been at the trouble of placing
round its base a tree guard to protect the stem, somewhat
after tho manner in which the trees in our parks are railed
and fenced in from cattle, A nearer approach, however,
discloses the fact that the supposed trec guard is neither
more nor less than the roots of the tree itself, which are dis-
posed in this strange fashion. Theso roots are of the kind
known as aerial, and spring from the ‘runk above the ground,
new ones being successively produced from a higher point
than the last, They take an oblique or diagonal direction
unttl] they reach the ground, into which they descend and
root themselves. As fresh ones appear, those undernesth
decay and die off, leaving the tree supported by a hollow
cone of roots, which is sometimes so high thata man may
stand in the center, with the stem of the tree, 60 or 70 feet

-u.

————————
in length, Immediately over his head. Thess roots are
densely covered with smsll, hard, tubercular pfidlﬂ.lﬂ‘
are used by the natives as graters for reduciog tho inside of
tho socon nut to & pulpy mass, to be boiled with ries and
water, The same peculiar mode of growth is exhibited by
irtartea ventricos, and .ovenllllloo wpecien,

A Qulck Change of Gage,

The Grand Trunk Railway Company of Canads have late-
ly been changing the gage of a conslderable portion of their
lines from 5 feet 6 inches to the standard of 4 feet 8§
inches.

Onthe main line from Stratford, Ontario, to Montreal, &
distance of 421 miles—or, including sidings, 500 miles—1510
men were employed to do the work, the staff thus aversg-
ing %4 men per mile of main line. The engineer of the
Grand Trunk line, Mr. E. P. Hannaford, laid out the work
personally by going over the road by hand cdr, arrenging
each gang in position, and laying out the details of working.
To each 15 miles of main line sn overscor was appointed,
and these overseers reported progress to the engincer. Each
gang of wen had their allotted work, and, when they had
completed it, reported to their overseer.

After the passing of the Isst train, it took each overseer
from 84 to 5 hours to narrow his district of 15 miles; so that
had the main line been cleared of cars so that all these
overseors could have commenced at the same time, s maxi-
mum of § hours would have completed the work of 500
miles of main line snd sidings. As it was, some of the main
line was taken possession of on & Friday noon, and the
balance, on Saturdsy at daybreak. The whole was completed
and trains running on the afternoon of the second day from
commencement.,

=
A Novel and Simple Eleetrie Light,

Dr. Gelssler, of Bonn, Germany, whose name is insepara-
bly associated with some of the most besutiful experiments
that can be performed by the agemcy of eleetricity, makes
sn electrieal vacuum tube that may be lighted without
either induction coil or frictional machine., It consists of
a tube an inch or 8o in diameter, filled with air as dry as can
be obtained,and bermetically sealed after the introduction
of a smaller exhaunsted tube. If this outward tube be rubbed
with a piece of flannel, or any of the furs generally used
in exciting the electrophorus, the inner tube will be illa-
mined with flashes of mellow light. The light is faint at
first, bat gradually becomes brighter and softer. It is mo-
mentary in duration: but if the tubs be rapidly frictioned,
an optical delusion will render it continuous. If the opera.
tor have at his disposal a piece of vulcanite, previoasly ex-
cited, he may, after educing signs of elecirical excitement
within the tube, entirely dispense with the use of his flan-
nel or fur. This will be found to minister very much to his
personal ease and comfort. He may continue the experi-
ments, and with enhanced effect, by moving the sheet of
valeanite rapidly up and down at s slight distance from the

tube. This beautiful phenomenon is an effect of induactios.

i
|
|
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‘ ASTRONOMIOAL NOTES.
i ONRERYATORY OF VASKAR COLLER.
the computations (which are approximato only) and
for most of tho obervations contained In the following notos,
am indebted to studenta, MM,

© Positions of Flanets for Docember, 1873,
Meroury.

Mercary risos on the Tat as 0h, 57m. A M., and aots at 4h,
g5m. P. M. On the Sist it rises at 0h. 8m. A, M., and nets
at 8h, 14m, P, M.

On the 10th, Meronry and Venus will be In conjunction,
the latter boing two degrees south of Maorcury, They should
o looked for In the morning bofore sunrise.

Veonus,

At this time (Novembor 16) Vonus in voery brillinnt be-
fore sunrise.  On the 10th Mercury will be near it, and Ju
plter will precede thom and como to the meridian fonr hours
in advaneo of thom; all three should bo observed in the

orning.
.g:mbnrul’. Venus rises at 5h, 28m. A, M., and sota at
8h. 20m. P. M. Docember 81, Vonus rises at 0h, 8Tm, A. M.,
and sots at 8h. 87m. P. M,
Mars,

Mars 1% at thig time (Novembaor 15) approaching Saturn,
Saturn's apparent motion belng much slower than that of
Mars, and both being castward, Thay ean be seon well only
in the early evoning hours. After the 20th of November
Mars will bo east of Saturn, and will steadily diminish in
its apparent dinmoter,

Mars rises Docomber 1 at 11k 10m, A, M., and sets at
8h. 80m. P. M. On tho 81st, Mara rises at 10k, 13m. A, M.,
and sotsat 8h, 42m. P. M.

Jupltor,

Jupliter risos Docember 1 at 1h, fm. A. M., and sets at 1h.
aim, P. M. Jupiter rises Decomber 81 at 11h. 22m. P. M.,
and sots st 11h. 80m. A. M., its diurnal path being for tho
whole month nearly in celostinl equator, This planet is
becoming more and mord favorably situated for observation,
and its apparent diameter stoadily increases until the last of
March.

Saturn,

Although Saturn is not in a good position for observation,
being far south in declination, and therefore low in altitude,
yet with a telescope of moderate power its ring can be seen
and perhaps one of its moons, With a large telescope, the
ring can be seen t0 be divided, belts are observed on the
body of the planet, and five or more moons cireling around.

December 1 Saturn rises at 10h, 41m. A. M., and sots at
8h. 4m. P. M. December 31 Saturn rises at 8h. §4m. A. M.,
and sets st 6h. 21m. P. M.

Uranus,

Uranus having set on the 1st of December at 11h. 20m. in
the morning, rises again at 8h. 50m, in the evening. On the
31st it sets at Oh. 19m. in the morning, and rises at 6h. 87m.
in the evening. It is among the small stars of the constel.
Intion Cancer,

Neptune.

Neptune rises December 1 at 2h. 25m. P. M., and sets at
8h, 80m. A. M, Onthe 31st it rises 27m. after noon, snd
sets at 1h, 20m. after midnight. It is very near the star
o Piscium.

Meteors,

A lookout for meteors was kept up on the morning of No-
vember 14 from midnight until 6h. 30m., eight students be-
ing employed, who divided into sets of two, each set
relieved after half an hour’s watch, The night was remark-
ably fine, but not more than 200 meteors were seen, and of
these not more than three. fourths seemed tw radiate from
Leo, the point of departure for the meteors of the 13th and
14th of November.

Sun Spots,

Daily photography of the sun at noon, the record extend-
ing from October 22 to November 14, shows that the dis-
turbances of spots and facule have been comparatively
slight. From the 23d the spots, then being very few and

mall, increased slightly in number, but on November 1
liere was only one excesdingly small spot near the center of
he disk, which, by its position, could not have come from
any of thoss which appeared on the 30th (the 31st being
cloudy). Froms November 4 to November 5, there was a
marked change, 8 pair of spots of equal size uniting, while
the resultant spot was larger than the sum of the original
two. Onthe 10th, & group of fourteen small spots was scat-
tered over an srea a third of the diameer of the disk in
length, and in breadth about one balf its own length., On
the 11th this group had begun to pass from view, owing to
the revolution of the sun on its axis; and by the 14th, cloudy
days intervening, it had disappeared entirely. Facule have
been visible nearly every day, and were of considerable ex-
tent on October 28th and 20th.
Barometer and Thermometer,

The meteorological journal from October 15 to November
15 gives the highest barometer, October 15 and November 7,
30°5: the lowest barometer, October 80, 20°43; the highest
thermometer, October 19, at 2 o'clock P. M., 71°: the lowest
thermometer, November 7, at 7 o'clock A . M., 20°.

Amount of Rain,

The rain which fell between the night of October 26 and
the aftornoon of Ootober 27 amounted to 0°91 inch.

The rain which fell betweoen the evening of November 7
sod the evening of November § amounted to 0°85 inch,

Dy. Huaorss has dluw-;d, by the movement of (the
lines io the spectrum, that the star Arcturus Is spproashiog

THE NEBULZE,
DY FROFERRON O, A, YOUNOD.

Hontterod hore and thero through the sky are thousandas
of little Tnminous clouds, for the most part so faint as to be
vinible only with powerful telescopes, Thoseare the nebulm,
which to the modern nstronomer are objects of great and in
croasing interest, A fow of them, perhaps a dozen, ean be
disosrned by the naked oye; of thoso visible in our northern
homlisphere, the brightest, situated in the girdle of Andro.
moda, 15 favorably placed for obsorvation in the autumnal
months; while the socond in order adorns the winter sky as
the most beantiful, If not the most conspicuous, of tho coles-
tinl goms which form the wonderful constellation of Opion,

The total number st present known ia not quite 8,000, but
avoery now investigation increases the catalogue. Many of
them consist of separato stars divided by dark spaces, and
are known as clustors; othors exhibit starry polots on a
bright back ground; theso nre sald to be resolvable; the
majority, however, show no structure, but even under the
highost telescopic powor remain mere blotches of hazy light ;
and nmong those which thus dofy all attempts to resolve
them nre some of the brightest. In form they are most com-
monly oval, and somewhat brighter in the middle. Bome-
timen the condensation is #o great that the contral polnt ap.
ponra like & star surrounded by a nebulons atmosphere, In
many instances, they are nearly circular and of uniform
briglitness throughout, and these are called planctary
nobulw, There are also a few annular nebulw, which are
darker at the camter, and seem to be rings of the shining
mist; and there are double nebulm, which, like the double
stars, probably revolve around each other in elliptic orbits;
and spiral nebulie, whoso filaments are so arranged as to
suggoest almost irresistibly the idea of a whirlpool-like move-
ment of the whole mass, Boesides these, there are a multitude
in which the nebulous matter is distributed in streaks and
patchos of most fantastio and unaccountable formation. To
this class belongs the nebuls of Orion.

Unless nearer to us than the stars (which there is no rea-
son to suppose), even the smallest of these objests must
greatly exceed the dimensions of our whole solar system;
and yet our outside planet Neptuneis so distant from the
sun that the swiftest express train would require nearly
8,000 years to make the journey. And the great nebulm
excoed the small by many thousand times in bulk.

But what are they? The elder Herschel, who was the
first to make a careful study of the subject, concluded that
many of them at least are masses of a peculiar cloud-like sub-
stance, muinly gaseous,—the material out of which worlds
are formed,—and falling in with Laplace’s theory, he thought
that in these objects we have instances of stars a-making. But
when some thirty years ago it appeared that every increase
of telescopic power resolved more and more of them into
stars, a different theory prevailed, urged especially by cer-
tain nstronomers who considered the hypothesis of Laplace
to be hostile to revealed religion. They jumped to the con.
clusion that all the nebulw are merely clusters of stars, the
component stars themselves being as large as the other suns
which constitutes our stellar system, and separated from each
other by intervals as vast, but so remote from us that even
such suns and such abysses are confounded into these little
whiffs of haziness.

This is the view of the matter presented by many of the
popular astronomical works still carrent, and even in some
of our text books; but fascinating as it is, it is demonstrably
incorrect, and Herschel's original doctrine is much nearer to
the truth. Time would fall to indicate the many facts which
prove that the nebule (and star clusters too) really belong to
our stellar system, and are no farther from us than the stars,
but are scattered through the star depths,and that not without
pretty well marked laws of distribution. For this we must
refer to the works of Strave, Abbe, Proctor, and others who
have discussed the subject.

But though such evidences are really conclusive, they
would probably have produced but slow conviction had not
the spectroscope intervened, and by a single observation so
settled the main fact of the gaseous natare of certain nebule
ns to render contradiction imposaible, It was in 1864 that
Huggins first applied the new instrument to the study of
these objects, and the very first ho examined gave him a
spectrum of three bright lines. This of course is absolute
demonstration that the nebula in question is mainly a gase.
ous mass of no great density ; and could the lines be identi.
fied with those of terrestrial substances, its chomical consti-
tution would be known. In fact, one of the lines apparently
coincides with the so called F Jine in the spectrum of hydro.
gen, and & fourth, since observed In some of the brighter
nebule, also coincides with another line in the spectrum of
the same gas. The brightest line of the whole is in the
green, and very near the principal double line of nitrogen;
#0 near indeed that at first Mr. Huggins supposed it to indi.
cate the presence of that gas. At present, however, he thinks
it certain that the coincidence is only approximate and aoci.
dental, and that the line is due to some other eloment, as yet
unrecognized. The remaining line is also of unknown
origin.

Not all the nebulm give a bright line speotrum, Those
which the telescope resolves into stars present a continuous
spectrum like that of the sun; those which are classed as re.
solvable usually show bright lines upon a faint continuons
background ; and some of the brighter Iresolvable nebule
(notably the great nebuls in Andromeda) give a simple con.
tinuous spectrum like the clusters. It must be remembered,
however, that such a spectrum msy come from ges under
strong compression, ss well as from incandescent solids or

he earth st the rate of aboat 50 wiles par sccond.

Sl vy

liguids, It may be sdded that all the nebulm which give a
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spectrum of bright linos show the same lines, so far as yot
obsoryod, and that the apponrance of the Hoes indleates that
the gascoun mattor fn but slightly comprassed, and st s tem.
perature much lower than that of the sun and stars,

It wonld soom, therefore, that we are to consider the neb.
ulm as groat clouds of gas, probably sprinkled throughout
with minute solid and liquid particles. Whaethor they are
luminous from almple elovation of tempersture, as ordinsri-
ly underatood, or in some other way more analogous to phos-
phorescence, in not certain. They are in varlous stages of
lecting themnolves around a aingle center to form s singls sun.
condensation ; some granulating into star dust, and some col.
The distance and dimensions of » nobula have never yet
been detormined, A yenr or two ago, indeed, it wan an.
nounced by an Buglish obacrver that he had detected a par-
allax of noarly two seconds of are in a nebula situated in the
constollation of Ursa Major. This would correspond to a
distance about one half an great as that of @ Oentauri, our
nearest noighbor among the stars, But the observation has
not been confirmed, and deserves but little confidence.

Of coursn, if the nebule are such bodies as have beon do-
neribed, they ought continually to change’in form snd ap-
pearance; and in fact the best observations upon thoss in
Orion’s sword and noar 5 Argusseem to Indicato actunl alter-
ations within thoe lnst fifty years, Yet the obssrvations are
so difficult, nnd what In seen depends #o much on the ob-
server, his Instrament, and the purity of his atmosphers
that great caution must be used in coming 1o any concluslon.
From what lins hoen sald it is easy to understand the in-
torest with which astronomers regard these objects. It
nlmost seems ns it In studyiog them we might come to wit-
ness for ournolvon the bullding of suns and systems. —Boston
Journal of Chomistry.

.

A Whalo Caught by a Telegraph Oable,
We published some time ago a drawing of a portion of
the Singapore ocean telegraph cable, which had been
pierced and injured by the lance of a saw fish. We have
here to chronicle an accldent of a still more extraordinary
natare, by which the Persian Gulf cable was broken. The
particalars are given in Engineering:

““The cable betwoen Kurraches and Gwadur (a distance
of about 300 miles) suddenly failed on the evening of the
4th of October. The telegraph steamer, Amber Witeh,
under the command of Captain Bishop, with the eleotrical
and engineering stafl under Mr, Henry Mance, proceeded on
the following day to repair the damage, which, by tests
taken at either end, appeared to be 118 miles from Eur.
rachee. The cablo wns successfully grappled within a
quarter of a mile of the fault.

‘“The soundings at the fault were very irregular, with
overfalls from 80 to 70 fathoms. On winding in the cable
unususl resistance was experienced, as if it were foul of
rocks; but after persevering for some time, the body of an
immense whale, entangled in the cable, was brought to the
surface, where it was found to be firmly secured by two and
a half turns of the cable immediately above the tall. Sharks
and other fish had partially eaten the body, which was
rapidly decomposing, the jaws falling away on reaching the
surface. The tail, which measured fully 12 feet across, was
perfect, 2ad covered with barnscles at the extremities.

“Apparently the whale was, at the time of entanglement,
using the cable to free himself from parasites, such as bar-
nacles, which annoy whales very much; and the cable hang-
ing in & deep loop over a submarine precipice, hs probably,
with a fillip of his tail, twisted it round him, and then came
to an untimely end,"”

This is, without exception, the most extraordinary acci-
dent that has happened to any submarine cable which has
come within our knowledge, although many strange acci-
dents have arisen. In one case the cable across the river
Yar, ia the Islo of Wight, was broken by a ballock, which,
falling overboard, got entangled in the cable, finally break-
ing it.

A Novel Contest botween Horseshoers,

The horseshoers of New York and Brooklyn bave been
excited for & month past over & wager made botween John
Burns and George Boyle as to which of them could make a
greater number of shoes in & specified time. Both men
work in Brooklyn. Burns bet Boyle $30 that the latter
could not turn out as many shoes as he could in eight hours.
A day was assigned for the contest. Several hundred horse-
shoers from New York and New Jersey were attracted to
Brooklyn to witness the contest, and considerabls money
was staked in outside bets on the result. Work was begun
at eight o'clock, Burns being at Slavin's shop in Atlantic
avenue, and Boyle at his brother’s shop in Livingston strect.
Burns was watched by Pat. Boyle, and his opponent by
Slavin. Each of the contestants had a “ helper” and used
the following described material: Two dozen and a half
pieces of iron, an inch and s eighth wide by nine sixteenths
of an inch thick; two dozen and a balf, an inch by nine
sixteenths; two dozen and a half, an inch by half an inch,
two dozen and a half, an inch by seven cighths. Each pieco
of iron was 18 inches in length.

Both shops were crowded throughout the day, the specta
tors going from one to the other to watch tho progress of
the work. In seven hours Boyle made 10 dosen shoes, and
at theexpirationof the eighth hour he had turned out just 11
dozen and 10 shoos to his opponent’s 11 dozen. Boyle was
accordingly declared the winner. Ilis was the fastest work
that has ever been performed.

Tug largest bar of gold ever produced was Iately made up
tor exhibition at Helons, Montsns, Its value wes §50,000;

wele* ., abous 179 pounds; fineness, POO,
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DECISIONS OF THE COURTS,
Unitod Statos Olroult Conrt==Distriot of Mussnohusotis,
L, O, OIANK 04, RDWARD WEARON ¢ Ll ~PATHXT NALTER,

The complatnant having been long In the enjoyment of his patent, a
D pre
Himinary injunction was ordered rrhlulnlur the defondants frominfringing
It notwithstanding amdavits were filnd o 1owing that articles embodyling
the allegod fuyention had been In tse before (he compiainant made It,
:‘I:::’l;&bnlnu ovidence to the contrary, sl tonn of the articles belng pros

fneriey, J.;

Limiting the firat olaim (n this patent to that anly which was Invented by
the patentee—i, ¢, his dovice, as desoribod in his apeeification, of such a
1ode of Attaching u halter dee or 0'her harness ring to & halter Or harness
';n‘l; by means of rivats, in the desoribed mode, passing through holes In
t ?l escribed nu\‘r- Of the deo or ring without the neoessity of sewing,
and dispensing with the use of any othor material to form the 1ap," Inthe
}uodo and for the purpose doscribed-tho natent (4 for a diferaat invention
n\‘«')‘mbuuu desarihod 1n the patent to Samnnl O lawkins, No. 21,604, granted
-3‘?. 'l;‘r‘_”.nl:ll\;awhlch 18 rolied upon Lo prove want of noyelty In complain-

'No EXhIBIL I produced of auy such harness ring with two flanges as some
Of tho AMAnts on the part of respondants testily were In use before the
date of the complainant's Invention, The amdayvits introduced by the com-
plalnant throw very grave doubt Hpon the queation of the exiatencs of any
such devices at the dates Indtoatad. Those doubts are greatly confirmed by
the omlinalon to produce as exbibita (n the oase A0y Anol harness rlogs as
tho withesaps describo, which could eantly have boen produced If thoy had
OXINtod and been In uae for ao long & time, It s not, thereforo, at thinatage
of the oayn, necossary to declde what effect they wonld have upon the
PIAlntIms {mlcn! 11 the court were satisfiod of thelr prior use.

AS the plaintiff has been toug i the enjoyment of his rights under the

uuu‘ And there ts no doubt upon the question of Infringement, the
u':;lllll?ln 1on will fssue as prayed for In the hl“. until the further ordor of the

George B, Betton, for complalunnt,

Gaorge L. Roverts, for defondants.

Recent gmrrimu autl‘.gmiqufé—m;ntfs.d

Improved Peu and Pencll Cuase.

Charles H, Streightoll, Now York ulty, <This fnvention hag for (s object
to furnisl an tmproved peuctl case which shall be s coustrueted us to form
s longer handla when the penell s extended than when constructed fu the
ordinary manner, and & still longer handle when the pencll 1s drawp (o and
& pen extended. The Invoution consinta of the wlot of the inuer sliding
tube, made with an oot In the middle part of safd tube, aud with 1ty roar
part parallel to but wot fn Hue with its forward part,

Tmproved Harness Mouutiog,

Thomas Faweett, New Yorkclty.~Thls Invention consists in the fmprove-
ment of terret rings which are covered with leather, the edges of the leath-
or belng sbwod togethor on the Innor alde of the ring. A metallic band s
then slipped (nto the riog to cover the sewing snd recclve the wear, In
putting the coverings on the mountings, the odges of the leather are recelved
16to grooves or mabbets In the ring, which hold the edges in place when an
inuer ring In Introduced. By this improvement these mountings, it is stated
are geeatly improved In appeacance, rendered more durable, and can be pro-
duced at loss expanss than by the old method of manufaeture.

Improved Forry Bont for Trains of Cars.

Frank Cass, New Orleans, La.—This fuvention conalsts of a truck on a
railway car ferry boat, mounted on a series of screws on each side and ar-
ranged with vertical gulde posts. The screws of each slde are gearcd to a
line sbaft ruoniog the whole length of the truck. At one end, the two
Hine shafts are geared togother and conneoted with o power mechaniam, €0
that the raflway track can st any time bo adjusted up or down to coineide
With the shore tracks, s0 that the rising sod falliog of the tide will not in-
terfore with the running of the cars ou and off the boat,

Improved Lightning Rod.

Joseph J. White, Juliustown, N. J.~The object of this invention Is to
Improve lghtning rods, by rendering them more durable and easily made
and more pormanently joined togethor; and it conalsts in the jolnt, and in
sneh & constroction of the rod that the pleces alip together, and the ends
lap past each other and form the Joint. Two rivets paes through the joint
st right angles to each other, thus securely binding the parts together, and
making the jolnt the strongest part of the rod.

Improved Mensuring Foucot.

Jucod Schalk, Jr., Guttenberg, N, J.~This selfanessuring favcet consists
of two fa d and a ring cup. When a hollow plug Is
tarnod so that two orifices correspond In position, fo whole or In part, the
Uquid In the can will run down (nto and 011 the eup, When the orifice is
closad, the orinee tn the plug Is brought o communiostion with an air tube,
which subjects the contents of the oup to atmospheriy pressure, and allows
a free disoharge thercof. The plugs of the faucets are connected by means
of o gear wheel on esch. The recepiacie Is placed boveath the discharge
tube and the plug turned, which, by virtue of the gear wheel, turos the (o-
ner plug and closes an aperture. The llquid In the cup (and no more) Is

quontly discharged. Whon that guantity (s drawn off, the fancet is
turned back sud the cup tmmedistely Alle, and {6 1s ready to be again dis.

charged.
fmproved Childron's Carringe,

Thomas Galt, of Rock Tnand, H,~This lovention connists of thy body of
n calld’s perambuolator mounted on the frame with rockers, so that It can
bo used gn & eradlo os well 68 a pesambulator when (tmay be required to do
#0. Hooks are sttached to faston the body, so that it will not rock when it
1s not deatred.

Improved Evaporating Pawn,

David Watson, of Mexico, Mexico,~The (nvention consists in providing the
evaporating pan or vessel with u channel or caos! surrounding the same at
the top, and leading At the ends Into o Alter, which I In communication
with ssid pan or vessel near the botlow, the object of such arrangement
betng Lo recelve the overfiow caused by ebullition of the ssccharine julce
and fAlter or stratn the same before It again enters tho vessel,

1mproved Streot Bweeplng Moaohine,

Loalle J, O'Conmor, of Chicago, H),~This lnvention s An tmprovement
in street sweeplog machines of tho olass In whivh a fan Is employed
to draw the dust away from the rotary brush sod into a suitable re-
ceptacle. The lmprovement relates (o the t of & traln of
driving gears for communlcativg motion from one of the truck whoels
to the brush, o combination with vertically adjustable supports for
sald brush, wheroby the ralelug sud lowerlog of tho same does not in
sny way Obstruct ar luterfere with tho traln, Tho lnventon alao re-
18tos to the srrangement of & carved sheet matal hood directly over the
tront upper portion of the rotary bruah, sud having 8 pipe leading frow the
center thereof to carry off the dust. The machine (4 designed for removing
snow from street rallways an well as dust, and the broom Is extended esch
wide beyond the truck wheels su muok wa 1t s dustrad to remoye the suow
from esch slde of the track.

Tmproved Unre Siarter,

Benjamin ¥, Oukes, of Milford, Me.~Tho object of this lavention I to
provide means for moying raliroad oars by hand aud by one man power
and 1L conaluts 1n # lover having & head adaptad to bie pivoted directly or
Andireotly to the drawheat of & car at It middle, and provided at oach end
with A arai, BAYIDE & Kripo so that the lever may he vibrated horizontally
0 pach clamp S, acting alteroatoly (o hold the rall avd give purchase to

the operator, .
Twproved Ol Can,

Srientific '
cientific  dmerican,
Tmprovod Flour Bolt,

Willlam Goshorn, of Watorloo, I'a<The object of this (nvention s to
fmprove the old reel bolt (o such s mannor that the flour 1 sooled In bolt
Ing, %0 ax to be Ot for immediate paeking; that it bolts faster and closner,
and roquires less cloth, which Iasts longer time, a8 no middings or bran re-
malns (o the bolt, offering theroby less opportunity for Injury or destrue.
tlon by Insects, Tho Invention consisis In arrangiog the four holt In up.
right position, with statfonary cloth, and & fan with strafght and eurved
partitions,

Tmproved Stave Plipe Thimble.

Thomas D, Slauson, of Mavana, N, ¥.<The object of the investion Is to
furnish an Improved easing for condueting stove pipes throogh wooden
partitions, which s eunlly fastened fn posttion, protects tho lathing fully
nEsinet any dangor by fdree, and loayes 1o communieating holes botween the
rooms, belng fully govercd by the plastering. It consists ina double caslug,
which Is attached sultably to the wooden partition, being provided with
bentup face pleces and alde perforations, through which the efrculation
Of the alr around the tnner casing Is Kept up,

Improved Automntie Gate,

George W, Olbort aud Willtam Youny, of Dare's Store, 11 —~The lmprove.
moent consiata in s pendont awinging gate, connocted by means of ersnks
and rods with plvoted lovers, which are arranged horfzontally and parallel
10 the rosdway, 4o that,when s vehlele wheol Is run on to one of ssid levers,
the gate will be thrown by the superior walght of the vehicle into # nearly
vortical position, loaying the passaro woy unobstrneted,

Tmproved Childron's Carringe,

Albert ¥, K. Artde, of Dotroit, Mich,, sssiguor to himself and W. Doeltz.
of same place.—The object of the Invention s to so Improve the child’s
carriage in common wae that the handlo part may be detachod and spplied
at plossure olther to the front or roar of the body, For storage during the
winter monthe, spaes (v saved by the disconneotion of the handle, which 1s,
10 WAnY cases, 8 grest gonveulen The luvention consists In attaching,
Lo the frout and rear ends of the carviage, sockets for the haodle ends, loto
which the latter lock by means of sullable spring catches.

Tmproved Cheek Relo,

George J. Townluy, of Parms, Mich~Thin Invention consiaty o check
reln attached to tho hewd stall on oach alde of tho horse's head. A pulley In
fastenod by a frame to this reln,  One end of & steap Is passed sronnd the
pulley coupled with the ordinary check reln,and extends back within reach
of the driver. This reln gives the driver ccmplote control of tha horse, as,
by the purchase whioh he obtatns by means of the pulley, be can draw the
cheok Just as tIght an bie pleases, and stop him or oheck his speed 1 he s
disposed to be unroly, or attempis Lo run saway.

Improvoed Mode of Securing Wheel Hubs to Shafls,

Edwin Sanford, of jlartford, Coun.—For fastening polleys. cog wheels,
ete,, on the shafts In a way to save the expense of boring the hubs, turnlag
tho shafta, and fAtting the wheels to the shafta, it {8 proposed to cast the
wheels with thelr holos & Httle larger than the shafts, and with three or
more grooves In sa'd holes, in which gibs or Keys are fitted. On the latter
tho wheels are secured and trued to the shafts by set screws, screwing
throagh the hubs and clamping the gibs on the shafts,

Improved Apparatus for Cleaning Ceomspools, Sinks, ete.

J. P, Florimond Datichy, Brooklyn, N. Y.~The object of this invention Is
to lmprove the wmachines for emptylng and clesning sinks, privies, cesr.
pools, sewers, marshy lands, ete., In & perfectly odorless mannver, so ibat
the work can be doae In the day time without the Jeast discomfort and
annoyance to the occupants of the dwelllngs, and without the use of sep-
arate machines by which the vacuum In the tank Is created. The lnvention
consiats of & tank of sultable capacity, which is provided with doudble act,
Ing p ic pumps and all Y Appurtenances to insure the effi-
clent working of all the parts. The tank s carried on 3 four wheeled truck
of waitabl and the ¥ Is created by the hind wheels workiog
the alr pumps by eccentrics, sald action to be discontinued by the applics-
tion of & regulsting gear, which frees the piston from its shaft, according
1o & gage placed on & cupola connected with the tank, which asslsts, also,
the perfect working of the machine.

Improved Toy Device for Making Soap Bubbles.

Samnel B, Bites, New York clty.—The object of this tavention Is to fuor
nish, for the of chll & toy t by which soap bub-
bles may be easily and quickly produced, without the spiiling of soap water
and other Inconveniences. The invent! sist Inly. {n the armange.
ment of & double tubular caslog for soap and soap water, with an alr pipe
and exit tube, In which latter the 1ty required s Isted by s salt-
ably ted valve

Improved Intornal Spring Coupling annd Brake.

Lénndre Mégy, Joaé Do Echeverria and Fellx Basan, Parls, France.—This
coupling system (s based on the use of one or several blade springs sultadly
curved, inclosed within a hollow dram or palley, and workiog by their own
expanstye force, which Keeps thom presalng more or less closely against the
fatornal oylindrical face of tho sald drum or pulley. This expansive force,
independent of any exterfor action, canses s close adhesion of the sald
apring to the hollow pulley, which makes thom, as it were, a slogle plece by
proventing their sliding on one another, and s adhesion can only be de-
stroyod by an impulsion from the exterfor. W follows, therefore, that, tf
one of the two mentioned pleces, efther the spring or the pulley, Isset In
motlon, i outarally carrios along the othoer one, so loog as the reslstances
whioh the Iattor has to overcome are Insufiielent to produce the alliding of
the sald ploces on bach other, or s0 Tong as the adheson between the spring
and dram s not destroyed, elther completely or partially, by any exterior
action. The self-acting brake i olalmed (0 afford security for the handling
of the heaviest loads. Theascending movement bolng caused by the effect
of the adhesion of the apring to tho palley, then If this sdhesive force was
able to ratee the load It will, of course, be sbie to malntain i€ in \!
atany perlod of 16a wacont. The workman has no ratehet to liftup, no kind
of oparation to perform In which he could make a mistake; he has only to
tarn the erank round (o csuse the load to ascend, to welgh Hghtly on the
sate orank In & oontrary direction In onder (o cause the sald load to de-
sognd | he muy, at pl 0, Inte the & dlng speod and stop It atany
moment by only latting go the handle, having no effort to make, 1o danger
L0 run, Mooe the orsuk does not rovelve when the losd moves down, so that
ho has nothiog to preoccupy hismind, The al | ustopp
which takes place when suddenly letting loose the handle cannot bave suy
hurttul effect on the chaln, for the sotive tmpulse ts smployed only Lo oause
tho spriog to sldo L that fopuise (s ananlled by the friction of the latter
on the pulley.

Tmproved Osolllnting Glund for Flowing 011 Wells,

George Fintou, Meadville, s ~This tuvention relates (o Al spparatus
which 18 fastenad (o the tap of the castug to provent the escape of oll or
woan durlog the prodess of deilling ol) walla; and (¢ constats (n & ball and
wopket gland whioh parmits the rope from which tie fron tool (s suspended
o pass Ehrangh the gland ofl and gan Hght, and 1o move upand down In the
aot of Arilling without permitting elther ofl or yas fo esoupe, oxvept
through proper orifices, 1f oll escapes, It may he conveyed 1o an ol tank,
and if gus 1t may be 1 A Off to & Alatance, 50w Lo avoeld

G, Cowell, of Walllngford, Conn.—The Inveuts Ints In
u:::‘rmu: to uou'f»is. & hoater pipe to keap It in o meltod atate, and u pump
10 disoharge 1t from the can, all being combined Lo operate together, The
am-ucpm at thy upper end Iillllluulu’.l.pc ofa ‘:u.: “.‘.I:
or with the hot water of & hot Alr reasryvolr, so that it can
roadily uu::cw .un:' e be beated. 1t may be colled within or
u m:.m cun, 0r & Jaeket may surround the can wholly or to

part, with pipe connoetions to canduct the hoating mediuw into and out of
I8, This plan (h preferablo (o the ordinary mothod of setting (he can 0o &
roved Heod Planter nud Fortlizor Disteibuter,

‘ ]

of Dutler, Ga.Thix nvontion relates Lo An or
rtioally adjustablo shoes or AUPPlOMENtAry Aced dlstribut-
with s recolylog toppers, whoreby the dollvary of
conyeulently sud perfectly cons

atter to the | way ba
B s,

Tmproved Mothod of Propolling Bouin

Abram Deokman, Now York olty,=To the bar or leyer of the paddle are
hinged two Dlades (o such o way that when moving forward through the
water the pressure of the watar will glose them. Theso are kept from olos-
tag ngalnat each other by one ar more stops, interposed betwean them and
attached to the bar, 80 that as the paddle begine (o make the stroke the
prossure of the Waler may open or sprond tho hlades no aw o pressnt the
groatest possiblo surface, The uppar ends of the bar are doslgned to bo
sttachod L0 the shafts, which sre arranged £0 84 10 by operated Iudepond-
ently of each other, Tue shafia are placed fn line with cach other, and &
pintlo ey be stlaohed to the and of one shaft (o anter & socket lo the end
of tho othor shnft, Loyars arm attachied to tho inner parts of the shatis,
extonding above and bolow aald ahafts, and haviug handles attachod to
thotr upper enda and foot rests stadhnd Lo thelr lower nady, so fuat the

operstor can apply band sud oot power.:

Improved Pastaning for Bedatends. . :
Jatwea M, Baird, Whoollog, W. Va.~The object of this inv! entian Is 1o pro
duce s stmpls sod rellalle moans for gonnecting conyerging ral tls, bosrda.or
pleces of articles of furniture, so that suek convargiag or Jolning pleces
may be frnly hald together, but a6 (hat fhey cal by rsdily taken apart.
Tha invention consiste fn the spplleation, te sach converging pleces,
wodgnahaped or oblfjus odied blovks, of wileh ane (s sttached to esch
pleeo (n suoh poaltian that the two blooks, whan oyeriapping esch other
with thelr obllque faces, hold the pleces Lo which they aresttached proper-
1y together,

Tmproved Nhears,

Allen Lapham, Paterson, ¥. J,, asstgnor 1o hlmself and Orville W, Leoti
ard of same place.~This lnvention conafuts of & compound lever arrange-
ment of ote of the arms or handles af the shears, Lo (neresse the layerage,
The handle or arm is in two sections, of which one s & part of the blade,
terminating a lttle beyond the pivot by which the twa bisdes are connested
togethor, and Is pivoted st satd end to the other section s short distance
above Ite lower end, The latter Is counected by a link to the handle for a
fulcrum, It extends from the pivot which conngcta the twa sections slong
with the other handle to (ts end. A wider sweep and more powar I8 thus
glven to the blades, The Improvement i designod mora partieularly for
the " anip " abicars used by tinners and others for cutting sheet metal,

Improved Plcture Frame,
Fellx Relfschnelder, New York city. —This invention conslste of & round
ar oval frame, of wood, metal, or other material, coversd with velvet or
other cloth, and the cover secured at the edges by ornamectal spun metal
bands, In sdditlon to befng glued to the surface of the metal or wood
portions.

Improved Mordant for Dyeing,

Guatav A.Hageman, Copenhagon, Deamark.—Thia Inveation relates ta
the mordant chemically Kuown as neetate of alumine. Acctate of soda is
caleiued to s anhydrous or s monohydrons state, and then pulverizad by
means of a fine sleve, The finest powder (s remaved and mized with & fresh
chiarge of hydrons acetate to be caleined. The cosrser powder of average
Aneuess Is separatod by avother aleve, and forms the part prepared for mse.
sulphate of aluming Is ground and then sifted In s similar manner. The
two coarse gralned powders thus oblained sre then mixed with esch other,
preforably by sifting both at the same time through an open slovs, and thn
mived powder ls ready for packing. The suiphate of alomins masy be ceed
10 the form of crystal aluin, concentrated slum, alumiszons cake, ete.,

Improved Elastic Sear for Rallway Rail Jolnts.
Lowis Scofeld, Jr,, Atlsuta, Ga.—~This lavention is an Improvement 'n
cuahloning the jolats of rallrosd rails ; and relates more particulariy o2
socket plate for the rubber cushioy, which is provided with end Sanges to
adspt the cushion for use with wooden sleepers or cTom ties,

Improved Boller Feeder.

Rafssl Rafael, Havana, Coba.—~The object of this invention fs to furnish
an automatic water feeder for stesm bollers, There is a many chambered
cylluder, the periphery of which is provided with coge, which engage with
& perpetual screw of the driving shaft, by means of which the cyloderis
vlowly revolved. The cylinder is placed between two plates, which sre
secured together by bolts. The cylinder revolves watertight betwoen
these plates, tho contact surfaces belog ground so as to make tight jolats,
and still allow the cylinder to revolve, The feed water doscends through
a pipe and 2ills one of the chambers, the alr Ined [ the chamber dolog
foroed out through an spper pipe, In which the water riscs (o s Jevel with
that ia the tank. Powerbeing applied to the pulley on the worm shaft, the
cylinder {s slowly revolved, and the fall chamber fa carried round to ihe
discharge pipe, while other chambers are filling and being moved In the
same marner. When the chamber reaches the discharge pipe, the water is

b d to boller p e of steam Dy means of the steam pipe; and If
there 18 a deficiency of water in the bofler, the water 1a the chamber will
fall by fts own gravity, and the chamber will move along 2lled with steam
untl] it reaches orifices in the upper piste, when the steam will de &is
charged. The cyliader thus keeps revolving, and the chambers constantly
discharge water In sufficient quantily to keep the water in the boller op
1o the dealred Jevel,

improved Water Wheel,

Bl Overton, Uties, N. Y.—The gages for reguiatiog the capacity of the
buckets sccording to the volume of wster to be used coosiat of horizontal
plates, constructed o the form of the cross section of the space between
the upper or vertical portions of the buckets. They are attached to the
lower end of e curb surronnding the upper portion of the wheel, and ex.
tend above 1t and the upper wall of the chutes a8 high as the gages may
require to be lowered. The gages for the chules are attached 1o the curd,
which is the gate to be ralsed and lowered by 11, and thus be adjusted as
readily as the gate fe. The gate belng coonected by 1ts sleeve with the
sleeve to which the wheel gages are coanccted, both the wheel and the
chute gages will be sdjusted together and alike, and 3t e same time that
the gate is opened, so that the lador of adizating the wheel Sages separatelr
10 the different hights as the stream varies, oF as the 1ador 1o be performed
by the wieel varies, will be avolded.

Improved lce Cream Freoezer.

Miller F. Graves, Sunbary. Pa.—Ia the dbuskel is made & stationary tube
of perforated shect metal. This is placed 3t the coater, and sxteods neariy
as high s the top of the pall, and !s large coough (o receive the Cream can,
which has a non-conducting cover lined with charcoal. The loe is packed
{n the space between the tube snd the shell of the patl, and ix, by the carb,
provented from flllng up the centor of the pall when the cream cao I8 taken
out, 80 that as many cans can be put 1o and taken out ss may be dealred,
without repacking the lee,

Improved Satety Plattorm for Rallroad Car.

Righard Strode, of Coatesville, Pa.~The inveation s dealgned to prevens
porsons from falling botweon the platforms of cara, and fracturing thelr
1nbs, or othorwise more sertously Injuring themaelves, It conslats in &
relative construetion of the platform ends which'soables them to come into
contact, yot allows the lateral motion required in the attachaient 10 each
ear of a profection which passes under the opposite one (and this prevents
them from tel ping with one another), and dnally in pendent s ops which
wro placed on the aldes of platform and outalds of the rall to prevent cars
from readily upsetiing aud talling over ombankuents.

Tmproved Reversible Plow Polot.

Hobert M. Pattillo, of Cartersville, Ga.~[his lnvention relates 1o the
plow fron now gonerally used (o the enltivation of cotton upun & ohe horse
frame, and attaehed only to the foot of standard by & bolt, which passes
thraugh the plow, aud which halde It in & notoh upon an Inelined aurface,
These are known through the South as twister plows, the shikre and mold
board being 1n sne plece, somewhat spirally concaved, Tha luvention con-
slats tn the peouliar relative Of the two parta of these twister
plow trons, a0 that the mold board and polat becorae (nterchangeable, and,
wosrtng at dUfurent parts, enable nearly or quite double the service to be
obtatned ont of the sawe quantity of metal.

ITmproved Bee Hive.

Josoph B. Bast, Fineastie, Tenn.—~Tha hive (s 40 constructed that honey
can be rewoved with perfeot safety, yet without lajury to the bees, and the
swArt can be divided, or eutirely remoyed from the hive, with aqual facll .
fty. 'tho hive s alno well veutilated, ta provided with meana of protection
Agalnst moths, and adapted for use of & veniilatiog attachment fu the
form of a wire gauze basket which allows adisslon and efreulation of alr,
and forms practically an exteasion of the hive,which the bees may enter at
any Uime whenover the hoat 1s too great within the hive.

Tmproved Cnre Coupling.

Wille D. Fopo, Gadaden. Ala~The bumper hoads are allke and made of
ho uata) Kopper sbnpe, Flvoted within at s augle, by & transverse pin, is
& (wo armed lover—one arm of which projects toward the wouth of the
bumper, and has & hook on [ts extremity, sud the other extenis np throngh
» #lot 16 the upper part of the drawhesd, The lnk, enteriog, s gulded by
ApTIng 40 aa to oAtoh under the hook, A cord may be attached 1o tha for.
ward ond of the upper arm of the hooks and earrlad up 1o the top of the
oA, 40 that the hook way be ralsed fur uncoupliog from that polat,
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Scientific  American,

X _ Mow,

Ta~Thin tuvontion relates (0 PIOWS, and con:

appiod to the coar of (he MOld HORKD Ko ww to
STUl PUFPORes | 10w novel mode of sRHEHNE L0 boam ko

o fn formed ot of tho wams plee of MAtAl) als0 (6 plactng

wonnacts tha moll board And beam At the rvar end of an

Deam and enabliog It (o hold by the rear onil of the mold

Tmpro ffcinl Teeth,
“Oom.mm:..)‘l. ::‘I’lll favention bas for s object to

s APIAGIAL touth, single and (n Hlocks, 5o that they may be wore eon.
1y Al Brmly secured to the various plates or basos apon whioh they
ormounted. Tt conslxta [0 & platinum Jnlng wpon the baok of the

with or without plas. When the teeth aro to be applied slogly, or in

p sks, 16 & Pabber or vulcanite bave or plate, the platinum Hnlng will be
“covered up and coscealed by sald plate.

Improved Weod Fence.

‘Robert ¥, Wand, Senstobls, Miss.~The stakes are used In pairs, set at
poch an focliostton towsrd each other 1hat they Intersect oF eroes, and are
'~u~-ulunn apart to form & panel of fonce. A rider s sup-
‘ported In the aagles T od by the later and an upright ts placed
ceairaily betwoen each palr of stakes. These uprights extend (o near the
taterseciion of the stakes, with a rider extending across the top ends
thervol, Reaces are attached Lo the wtakes st one end, while the other end
Tests, beneats the lower angle of the Jstter, on the tider. The uprights are
connected with the stakes by slats, and placed st an angle of Alteen degroes
with the surtace of the groand. lulle rest o thess slate, and (heir couds lap
past each otber by placing them on opposite wdes of the uprights. The
fonoce ta sald to Do stralght, azd prool agaiast unraly stook as well as bigh
wiads.

Improved Grave Coverlug.

Joseph R. Abdrams, Greeaville, Ala.~This lovention relates to mounds
erocted over graves, and conalsts fn three arches of stone sunk la the
ground so that thelr upper faces aro about Tovel with tho surfwoo, On those
reat foar tnwardly tnclined plates,which support another plato with an oval
opening and An angular recess.

Improved Device for Clhinnging the Speed of Muachinory.

Alfred Beotts, Whimlagton, Del.—Thls in Ists in baul
movement by which the velocity of a drive shafl may be quickly lessened to
glire greater powsr, or the reverse, s portion of the former belag converted
1nto the latter, Or vios versa, a8 sy bo dealred.

fmproved Explosive Engine.

Josiah M. Welbourn, Caledonin, Ohto, =The object of this Invention s to
construct an engine which s driven by the explosive force of powder
The Inventlon consisis in the Iutroduction and explosion of pow.

der charges (nto chambers, which are alternitely dlschanged to act ou pls-
toos, which turm the driving wheels, and are regulated by sultable
mechanism. The base frame o which the engine §s placed Is of oblong
shape, snd contalas two powder chambers armanged parallel to each other

friproved Vehtclo Axle Box.

Ollyer 1, Teo, Now York ofty, ~This (nvention has for 1ts object to
Aimfnish the wonr and friotton of axie Journalsand Boxes, particulsrly thoss
Of rall oar tracka ¢ and it consluts (n & ehambered axie box provided with a
fAnugs I whioh the lubricating matorial (& contatoed, and from whioh I ia
discharged (o the (rictional surfaces, atd on & purforatod Journal sleeve,
wWhich ta also provided with discharge orifioes by means of which the axle s
lubricatad, Thore [s & cap nut on the end of the axie, whleh [neloses the
ends of the box and sleave, and comos 1n contaot whili tho hub of the wheel,

Tmpravod Wheel for Vehicles,

Poter O, Matrston, Crawtorduavilie, Miss, = The objeot of this tnyention ts
to constraot an hmproved motalllo whoel for wagons, carcliagos, ete, 1t
conslets of o hub with projoating oentral ploce snd two detaohiable coliars,
fnto whioh the tw o dovetsiled ends of ¢ o spokes are mortised nnd hold by
Tatersl screw connections, The eurved spokes besr agalust the tyre, and
are, with thelr conical outer ends, serewed thereln,

Tmproved Rallway Switch,

Joseph 3. Rockwell, Shel) Hock, lows, smignor 1o himvell and Peter O,
Wette, of same place. —This | ivention consisis of apparstus armanged In
connection with the switch 10 be sctuated by & shaft or wheel oo the loco.
motive coming In contact with a lever alongeide of the rall, and caused to
unloek the awiteh and ohange It and shift the targot before the locomotive
TUNS OB 10 the switel, the sald apparatus belog arranged so that & locomo.
tive approaching from eithor direction will shife It,

Tmproved Minor's Pick.

Richard K. Walton, Clariogton, Ohlo,—~ [his invention conslsts in s mov.
able bit atiached (o an ordinary plek, provided with two trisngular polnts
andl preventsd from tumiog by a clamp sorew.

Automatic Lubricating Water and Gas Cock,

Edwin F. Prooks, Baltimore, Md. ~This lavention consieis In & water or
gus cock provided with a valve haviag an oll reservolr (o one or both ends
and connocted with the outer surface of the valve by & sultable sporture ;
also [u o spring platon, applied (n connection with the screw cap so s to
expol tho ol),

Tmproved Children's Carriage,

Lucinlos Havasy, Hoboken, N, J . <The body ts construeted mainly (n the
form of a covered chnir with Inclosed sides, snd suspended by arms from o
rod, which Is mounted at the top standards, extending up from the lower
portion of the frame about as Migh as the top of the body, o that it can be
swing forwand and back whensver it may be desired to do so Lo qulct the
chlld, For this purpose the wheels are made small and arranged wide
apart, Lo suspend the body un Jow as possible, and afford & substantial sup-
port for the body whon swiogiog, Itis proposed to mouut the frame on
the middle croms bar of the whee! frame by light, flat, semi-eliptical
springs, bolted to safd barat the middlo, and connected at the enda to the
sido pleces of the frame by thelr turned up fanges, which are notched and
fitted (n notehen in the fiame,

Tmproved Sush Fastener.
Edward B w, H 8 county, Eogland.~Tuls Invention
relates to the ordinary sash fastener, which prevents the window from belng

{n Jongitadinal direction at both sides. The driving wheels prod by
alteraately completing one half of a revolution on each wheel, rotary mo-
t'on of & shalt from the reciprocatiag motion of the plstons. Esch powder
chamber Ix closed by an sdjostable brecch plece, which may be detached
for cleaning out the chamber. The closely fitiing piston moves in the
chamber, ita plston rod connecting, by & cross pln, with a strong spiral
spring, which is also applied by cross head and pitman, to the side of a
driving wheel. The reqatred quantity of powder i introduced, {n cartridge
form, 1ato the chymber by Weans of a vertical casing, which {s d on
guide rails pisced on the top of the chamber. A brush of casiog serves to
secare the cartridge o recoss of the sliding plece, which Is carried forward
snd backward 'n galde raitls, On the forward motion of the slide the cart-
tidge drops Into & chamber, to be carried back toward the breech plece by
the retarolng piston, and be dischiarged by the concussion against the
breech block, The platon s, by the explosion, forced forward agaln, and
canses, by 1ts sction on the pitman, the rotation of the wheel. The smoke
and gases eszape through slde apertures, admitting the immediate re-
changing of the chambers,
Improved Butter Print Press.

Lewls Costes and Joel I. Criswell, Collamer, Pa.—The object of this In-
vestion is to furnish o farmers and dalrymen au Improved butter priat
or prese, by which the datter may be quickiy and evealy formed 1oto cakes
of required welght, with sa table prict marks thercon, withont previous
welgblag. [toonsistsia = sliding box, In'o which the butter is Introduced
and pressed on a printing block, by s follower blockand lever, luto sultadle
shape 3ad weight.

Improved Painted Clath Cover.

Wiiiam D. Richardson. Pawincket, B. L—The cloth or other material
used for ornamesting, is baczed deforepaluting on with suy sulff material,
whether of pasteboard, wood, metal, rubber, or any combination of the
same, provided It Is thick and strosg esough to {asten permasnently and
secarcly taereos, It iscot of the exact slze required, and bound with me-
tallic edges to protent the edges and prevent a disconnection of the cloth
from the board. The metal edges serve slio 8% an oroamental foteh, If
used a4 8 table cover, It may be glued, tacked, or screwed down, or It may
210 be msed a3 & movable cover, and be msade with leather and cloth
kizges to be folded up, which, in the case of chess boards and other gumes
s very desirable.

Improved Armpit Shicld,

James Sibley, New York clty —The object of this iuvention is Lo provide
means for protecting the dresses of ladies from the rulnous effocts of per-
spiration under the arms; and It consists in & shicld or protector made o°
what Is kpown s chamols skin or equivalent material and olled siik or
equivalent material in combluation,

Improved Life-Presorving Mattress,

Jolhn J, Woodfine, Hoboken, N, J.—~This lavention Is & Hfe-preserviog
mattress, made of cork strips or similar buoyant waterial, having end soc-
tions cousected with » middie section by strapy that fnterlock, one allding
upon the other and both together, allowing the sald eud sections to turn up
o eitber side of the middie one, 20 that they can swing up edgewlse when
the mattress sinks by the weight of & person.  Cords are arranged on the
edges of tae middle and end ecctions for grasplog the float by one floating
hmnw..u they sre provided with the 1oops, also, tor grasping hold
of and for making temporary rowlocks, in which 1o use paddles for pro-
pelifag the raft,

Improved Taper-Turning Attachment to Lathes.

Michael Neckermans, Plttaburgs, Pa —This lovestion cooalets of a
foothed race o4 & lathe frame, and & system of gears on the tool alide,
Which moves leagtawise of the lstbe, comdioed with the serew which
worka the tool slids 1o sael That the 100) 1n fed crosawise
Or e lathe at the same tima (hat it Is fod leagthwisg, 40 as to (ora tapers,
The wheein are gradusted and the aupports contrived so thut, by the uke of
loterchiangeuble whools of differont alzes and numbers of (eoth, tupers of
warlous prodetarmiued sogles can bo produced, and thoy can bo turned
efther way~that Is Lo say, from the large to the small end, or elee ceraa.

-~ Improved Car Coupling,

James Grimitn sod Willlam F. M lor. Adamabury, Pa, , assignors to them-
selves and C, D. B. Eiaamas, of same place.—The entering coupling bar
panses back In euch & direction s (o strike the pivoted block below jta
mmmm-—m and continuiag on beaeath I's lower
::,: A eulargement s formad In the upper part of (he drawhesd, to

- miveroom for the piveted block to ssiog in, The coupling bar Is made

s Jolnt I f1e middls pert, to 2dapt 1t for use (n coupling cars of upe-
Bight, This jolal s mads with slmost stralght shoulders, to gusrd it
) AOwR Lo tar. Tho ends 0 the coupling bar are rounded oft,

asd have whoulden Tormed upon thelr upper aldes near thelr ends, to
recelve the Jower ends of the pivoted blocks, and thus sustaln (ho .s'm:
Ahls conntruction, toe Jower end of the Block fs free 1o s ing

U6 coupled by the eutranco of tho coupling

: Key Is drawn out, which allows the block ¢
‘wwing froeiy o eltber diroction. . +

pened, and ists in whereby the Introduction of a blade or
instrument betwesn the sashes (o order to unlock them may be effcctually
prevented.

e ——
Inventions Patented in England by Amoricans,
(Complled from the Ci 1 of Pa * Journal.]
From October 0 to November 8, 187, wnclusve.
Boruxs Funxace.—L. Steveny, Washlugton, D, C,
Boor Lastixo Macurse—G. McKay, Boston, Masa.
Exoavaror.~T. FitzRandolph, Morristown, N, J.

Dast 10 BAYE & search made at the Patent Ofice. §9h & mearare aftes nrey
the oont of an apriioation for & patent, ' '

PRRRYEy X E
Froliminnry Examination.

In ordor 1o huye suoh sesroh, mass OUs 8 writian description of the
=

Hon, fu your own worda, and s pontil, or pun and thk, skevel,

with the feo of 13, by mafl, address 30 Lo Muxx & Co., o1 Park X

due tume you will recetve sn acknowledginens thareot, followed by & wrie

soarch s made with great eare, Amioog (he models and patents st
ton, 1o aseertaln whether the Itprovetnont presented (4 pateniable,

Rojoctod COnwes,
uﬁw:'od u'-u.t;:‘ .l Ave papors, delod for parties who haye made
applications for thomsolves, o through Other wgonts. ‘Termy moderate.
Addross Moxw & Co,, siating pnrlluulu’: i
To Make an Application for a Patent,
The applicant for & patent ahould furn'sh » model of his tnvention (f sas
ptible of one, alihougl t may be d'sp 4 with; o If the 1.
vention be s chemical prodaction, he mast fo samples of he Ingredl-
ents of which his composition constste. These should be securely packed,
the lnventor's Dame marked on them, aud sent by express, propaid. Emall
dels, from & 4l ' €AD Often be sent ceaper by mall. The safost
WAY to remll money is by & draft, or pos al order, on New York, paysble (o

28

ten ropart In regaed to the patehtability of your Improvement. W

Persons desirtng to file s caveat can have (e papers prepared (n (he ahort.
et Uime, by sending s sketch and & of the The Govern-
meat foe for a oaveat (s §10. A pamphiet of advice regarding

applications
lwplnhn‘umuhlmmum mall, Address
Muxx & Co., ¥ Park Row, New York, L

" : Relasues,

deatio In g dto the 1 p \ his betrs, or (he ot
the eutire interest, when, by reason of an insaMecleot or mmm-
ton, the original pateat (s tavalld, provided the error has arisen from thad-
vertence, nccldont, or mistako, without any fraudulest or decepiive (ntem-
tion.
A patentoe may, at his option, have in Lis retssae s separate patent for
each distinet part of the Wnvention comprebended fn his original spplication
by paying the required fee In oach case, and complyiog with the other re.

quirements of the law, asIn original spplications. Address Muxy & .
87 Park Row, tor full particulars, e

Deslgn Patents,

Forelgn dealgnors and munufactarers, who send goods to this countey
Ay #0C0ro patonts hore upon thelr now pattorns, and thus prevent othors
from fabricating or selling the same goods tn this marset,

A patent for a design may be granted (0 any person, whether eltizen or
alien, for any new and origloal desiga for & manafacture, bust, satoe, slta
rellevo, or bas relief ; any new and original design for the printing of wool.
cn, silk, cotton, or ot'ier fabrica; any new snd original nupression, orns.
ment, pattern, print, or picture, to be printed, cant, or otherwise
plared on or worked Into any article of mufwl’::.m e

Doslgn patents aro equally as importaut to eltizens as to forelgners, For
full particulars send for pamphilet to MUNN & Co,, 57 Park Row, Now York.

Forolgn Patonts,
The population of Great Britaln v 51,00,000; of Franes, 57,000,00: Bel
gum, 5,000,000; Austria, 35,000,000: Prossla, 0,00000; aod Russia, 70,000,000,
Patents may be secured by American cltizens (n all of these countries.
Nuw s the time, w hile business 1s dull st hoime, to take advantage cl these
immense forelgn felds. Mechanical Improvetients of all kinds Are always

FURXACE YOR InOX, 270 —S, Danks (of Cinclonatl, Ohlo), London, England
Honszsutor Maounxany.~M. E. Hawos, Somerville, Mans,

MaxING Caxs, 810.~T. J. Powers, New York oity,

MeTan Tunixo, ®¥10.~8, W, Wood, Cornwall, N. Y,

NAILS AXD Spoen, ~ B, T. Nlohols, Rosolle, N, J.

PEx Frxoxe Guann,—8. T, Pomeroy (of New York city), London, England.
Presenvixo Teeri—G. H, Chance, Salem, Oregon.

PuporLixe FuRNA0z.—8. Danka (of Cluciznatl, Ohto), Loadon, Esgland

n d d In Europe. There will nover be s beticr time than the presest
to take patonts nbroad, We have rellable businees connections with the
principal capitals of Europe. A large shars of all the patents secured 1n
forelgn countrios by Amoricans aro obtalned through our Ageney, Addross
Muxx & Co., 57 Park Row, New York., Cliculars with full (nformstion oo
foreign patents, furnisbed freo.

Value of Extended Patents.

Barzway Canniaoe.—W. B. Rogerson, Paterson. N. J.
Supe Rest, x10.—S. W. Wilson (of Phllsdelphils, Pa.), London, Eagland,

Value of Patents,

AND HOW MAIN THEM.
Praciical Hints o Inventors.

ROBABLY nolavestment of a small sum of money irlnn "
greater return than the expense Incurred (o obtalning a patent
eveon when the invention {s but s small one, Larger inventions
ure found to pay correspondingly well. The names of Blanchard,
Mome, Bigelow, Colt, Erlesson, Howe, MoCormick, Hoe, and
othors, who have nmassed fmmense fortunes from thelr lnven-
tlons, are well known, And there aro thousands of others who
have realized large sams from thelr patents,

More than Frrry THOUSAND Invento:sbave avallod themselves
of the services of MUNX & Co. dorlng the TWENTY-SIX years
they have noted as sollcitors and Publishers of the SCIENTIFIC AMERICAN
They atand at the bead fn this class of bus'ness; and (helr large corps
of sssistania, mostly sclected from the ranks of the Patent Cfice: menca
pable of renderiog the best service 10°1he luventor, frcm the experience
practically obtalned white examiners In the Patent Office: enables Muxy &
Co, to do everything appertalning to patents DETTER and cuxarsx than
soy other rellable sgency.

Thls Is the closlng tuquiry 1n

HOW TO 3' =" npearly every letter describlog
0BT AN 2l

awercap only b had by prescutiog s complete application for a patent to
the Commissioner of Patents, Ap application conslsts of & Mode), Draw-
iong, Petition, Osth, and full Specification, Varfous cflcln) rulesnnd fore
malition must slso be observed. The cfforts of the inventor Lo do all this
business himsolf arogonerally without success, Aftor groat porplexity and
dolay, e Is usunlly gind to seek the atd of persons experfonced In patent
business, and haveo all the work done over sgaln. Tho best plan Is to sollclt
proper sdvice at tho beginning, 1f the partios consulted are honomble men,
the fnventor may safely confido hin fdeas to them, they will sdyise whether
thelmprovement s probably patentable, and will gtve hiw all the directions
Beedinl Lo protect his rights,

How Can I Boest Securo my Invention t

This s an {nguiry which one inventor naturally ssks snother, who has had
some experience in obtaining patents, Jis apawer generally s ux follows
and correct |

Construct & neat model, pot over & oot In avy dimension—smaller if pos
sible—and sand by expross, prepald, sddresied 10 Nunw & Co, 87 Mark Low
New York, togother with a dosoription of Ite operstion and werita, Un res
polpt thereof, iney will exsmine the Inveution carefully, and adyise you ss
A0 1ta astantabitty, froe of charge, Ordf yon Lavenot ttme or the mesos
s hand, 10 construct a modal, make & good a pen snd tuk skotek of the
tmprovemnent as possible sod send by mall. An saswer 88 Lo the prospool
of & patant will be rocalved, usually, by return of wall, 1t (& somotimon

Didp tees realize the fact that their taveations are Mkely to be more
productive of profit dunng the seven yean of sxteswion (han the Sryt full
term for which thelr patents were gruated, we 3k more would svall thess
#lves of the extension privilege. Patents graated prior to 1561 may be ex-
tended for seven years, 07 the benefit of the laventor, or of his heirsin case
of thed of the [ by due applicat] ya to the Pateat Office, utuety
days before the termiastion of the patett. The extended time lnures to
the beneit of the laventor, the asignes: uider the frst term baving no
nights under the extension, except by speclal sgreement. The Government
fee for an extension 1s $100, and It I nacrssary toat good professlonsl service
be ined to d the bast. before t3e Patent Office.  Pull tnforma-
tion a8 (0 extenstons may de bad by addréas‘ag Moxx & Co. 37 Park Bow

Trademarks.
Any person or firm domiciled 1z the United States, or any firm OF cOrpora.
tion residing in any foreign country whers similar priviieges are extended
to citizens of the United States, may register thelr designs and obtain pro-
tection. This Is very tmportant to manufacturers in this country, sud equal-
1y »0 to For full ) ddress Muxx & Co., 57 Park Bow,
New York. i

Canadinn Patenta.

On the finit of September, 1572, the now patent 1aw of Canada went tato
force, and pateats are now g d to of the United States on the
same favorable terms as to citl of the fnl
In order to apply for & patent tn Canada, the applicant must furnish a
model, specification and dop drawings, suly tally the ssme o in
applying for an American patent,

The patent may be taken out elthor for five years (government foe £0) or
for ten years (government foe $40) or for fftesn years (government fee §0),
The five and ten year patents may b oxtended to the term of Uftecn years,
The formalitios for extension are simple and not expeasive,

American Inventions, even 1 already patented in this country, can be
patented in Canada provided the American patent is not more thas one year
oM.

All persons who desire 1o take oul patents In Canada are requesied to
comtmunicate with Muxx & Co., ¥ Park Row, N, Y., who will give prospt
attention to the business and furnisb full lustroction.

Coples of Patents,
Persons dealring any patent tasued from 153 to November 24, 187, cat ha
supplied with offictal coples at a reasonable cost, the price depeading 3pos
the extent of drawings azd leagth of spec Scatfon.

Any patent Issued smoce November 27, 1%, at whizh time the Patent Ofice
commenced printing the drawings and spe>ifications, may be had by remit.
ting Lo this office §1.

A copy of the claims of any patent lsued since 1596 will bo furnished
for &1,

“When ordoring coplos, plosse to romit for the samo ax above, and state

game of patenteo, title of invention, and date of patont, Addros Muxy
& Co,, Patent Sollciters, 37 Park Row, Now York city.
Muxx & Co. will be happy to seo tnventors in person, at their ofiies, or (0
advise them by letter. (o all cases, Whoy Ieay axpect Ah Aonsst op mion. For
such consultalions, optalons, and advife, Ao cAarge » made, Write plalnly :
4o not use pencil, Lur pale lak; be alef,

All business comumitted Lo our caro, aad all consaliatiopns Are koph sored
and stricily coxfdential,

In all matters pertalning to patonts, such ss conduoting interferences,
proouring extonslons, drawing assignmnis, examivations late the validity
of patents, 10, Apecial care anld sitontion W giveo. For Information, and
for pamphlots of Instruction and adyice

gy
AT MUNN & 0.,

PUBLISHERS SOIENTIFIC AMERICAN,
87 Park Row, Now York,

OFFICE IN WASHINGTON~Cornor of ¥ and 7th stroots, opposite

Patent Omoo,
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Business and Persoml,

e Uhars ror taservion under this dead & 81 a Line

Protect your Bulldings wi
het y ith Patent Liquid
Sliate Roof Phint, Mire l'mnll-{ml Elssttoand \'nryll‘ll!u‘l;l.

|
h
i Sond for Clecutnr of Pricos and Oortibeates. Nuw York
1 Cliy Ol Co,, 116 Maiden Lano, New York, Sole Agents.
Wanted—Tho address of N. P. Stove ns,

g Patentes of Steam Piston Packiog. H. L. Anderson,
ll- Box 1204, Zancaville, Oblo,
™
I'he Antiquitios of Moxico, 9 Vol, fmp, folio,
v

nlo',rmnly bouud, for $105. Der. Ditson, Albany, N. Y.
Wanted,a2d hand .0t Inthe, J,H.8,,Box 5445,
4 Muanf, of Matoh, Bobbin & Clothes Pin Ma-
] ehlnery, addross T. 18 Dalley & Vall, Lookport, N Y.,

Iron Stoam Boxes for Stave Bolts & Vencer
Cuactiog Muchines. T.R. Balley & Vall, Lockport, N, Y,

Boult's Unriva od Paneling, Varie ty Mold.
ngand Dovetalling Maching, Manufactured by Dattle
Qrook Miohloory Company, Dattle Creek, Mioh.

»

W kol all Chomioals, Metallie, Oxides, and
Drugs ; dircotions on Nickel. in pamphlet torm, we mall,
Oh recelpt of filty centa; a Troatlse on * Solable Gles"
Wo mall for $1. Orders will recelve prompt attention by
3 L. & J. W, Pouchtwanger, t5 Cedar Street, Now York.

For Solid Wrought-iron Beams, exc., ses ad.
E vorthwoment, Address Unton Lron Mills, Pittaburgh, Pa,,
L B or ithogrenh, eto.

p Stonm Boiler and Pipe Covering—Economy,
| fafoty, aod Durapility, Saves from ten to twenty per
cent, Coalmers Spence Company, foot East oth §t,, N. Y.
? Bae n's Hoisting Engines for Mines, Con.

tractory, Dlast Farnaces, &0., sdepted to every possible

t’ duty. Esrle C. Bacon, Gen. Ag't, 85 Cortland St,, N. Y.
, 5

' Wanted—To munuafacture, vnder contract,

hoavy Machinery, Steam Engines, Ore Crunliors, &o,, &0,

Address Berrman & Horchelrode Mg Co., Dayton,Ohlo.

For Bolt Forging Machives, Bolt Holding
1 Viscs to upset by hasd, J. R. Adbbe, Manchester, N. i,

Small Tools and Gear Wheels for Models,
List tree. _ﬁoodno-r& Wightmaso 23 Corahlll, Boston, Ms,

Bress Gear Whee s, for models, &, mnade to
order, by D, Glibert & son, 412 Chiester 8t., Phila,, Pa,

) The New Remedy rotnios the Rupture in easo

g and comfort,night and day,til curod. S8oid choap. Fitted
g without ehiarge, by tte Klastio Truss Co,, (23 Uroadway.

Superior toall othors—Limet & Co.'s French

Filea, Thay are chosper than Eoglish files, 1hey are

heavior, batter fnlabed, and botter tempered. Send for

g arice-liut, Homer Foot & Co., Sole Agents, %0 Platt
Stroot, Now York.

moll\l:m\‘l Pnt.t‘olar;m, Models, and Dies for cutting

al of a
wo'cm'mun'ycd:u.. made to order. Hondey Brothurs,

For Sale—Second hand Plsner, nearly new.
2 B Planes 4 f1.x2 £2.x10 tnches, Enquire at 0, Frisbfe & Co.,
New Uaven, Conn,

Tolograph & Eloctrical Inst's—Cheap inst’s
for learners=Models nnd lght Mach'y. G. W, Btockly,
Suoy, Clavelund, Oblo,

Brown's Coalyard Quarry & Contractors' Ap-
Pornius 1O Bolsting sud con yeying waterinl by tron capk .
WD, Audrews & Bro, 411 Weterst. 8. Y.

Buy Steam Pumps snd Packing of Gear,
Boston, Mass.

Belting—Best Philadelphia Oak Tanned,
O, W, Arny, 301 aud 808 Cherry Streot, Fhlladelphls, Pa.

Mercurinl Stearn Blast & Hydraulic Gau
ofall proasures,very accurate. T.Shaw, 919 Ridge av.,Phil.
d For patent Electric Watch.clocks, address
. Jeromas g & Co. 30 Hanover Strect, Boston,Mass.
= Mining, Wrecking, Pumping, Drainage, or
I lmpun.%unmm. lcrg “ale orrent. §;o mmmgm'em.
Andrew's Fatent, Inatde page.

Lathos, Planers, Drills MllllnF and Index
Machines, Geo. 8, Lincoln & Co.. ord, Conn.

For Solid Emery Wheels and Machinery,
weod 1o the Unjon Stone Co., Boston, Mass,, for circular.

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

Buy Gear's Wonderful Paneling Machine,

Boston, Muss,
® Wor besy Presses, Dies and Fruit Can Tools
Bliss & Williams, cor. of Plymouth & Juy,Brooklyn,N.Y,
> - Five different sizes of Gatling Guns are now
it | manufactured st Colt's Armory, Bariford, Conn, The
=Y arger slzes have & raLge of over two wiles, These srme
. are natspensable 16 moders warfare.
Hydrsulic Presses and Jucks, new and sec-
<ond hund. E., Lyon, 470 Grand Streat. )fov York.
Just Publighed—* Workshop Receipts' for
Maugufacturers, Meobanlos, and Scientific Amateurs.
82, mall free. E. & V. N, 8pou, 46 Broome Street, N. Y.

Baq.h Cocks—F:
-mmp.u:m -m‘g':l.:nd-r ore, Md. o

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

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

Dickinson's Patont 8haped Dinmond Carbon
Polute uud adjustabls hold: r fur working Stono, dress.
4ng Emery Waeels, Grind , &0, 4N MONLY.

Tl et i

.
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In our answer to T. C. E,, 481, current
yolume, (t 1y stated that elther Dorax or shollao will
Pprobably dlsscive the gom of the peach tree, The word
wother should be sabstitated for ither,

P, G, W, asks: In it practicable to ra'se
wALUF 14 Or 16 foot with n ateam cfeotor throngh » 8 lneh
plpo 7 10w maay oublo f06L OF sLaatm ALK RIVON PFCRAIFO
10 100 gable foor water ralsed will be roguicad ? Wi It
. B0 48 £0ANOIICK] A% L0 140 B steam pump for the work ?

™ Anwwar: The ejector will work very well under the cir-
ok cuistanees mentions d; but probably 1t will not be as
economieal a8 4 g00N Heam pump,
Caslkns 1, Hos there over beon discoy-
erod, and If 80 What 1e 18, 0 geometrio rulo for trisootivg
any anglo save s right angle? 2 In thore sny kKnown
Swhioh & Byperbols or parabols sy be triseoted ¥
Ausweest 1. Anequation uf tho thind degree (s Involved
 ntaassiatonof thisproblen. & Wedo understand
Mat you tiean by this question.

A

5 "
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C, A, naks: How ean I remove and provont
rast on & ook ng stove? Aovswer: Hemove as much
of the rust as possible by scraplog aad brushing, sod
thea rab with plumbago, ordinarily ealled binck Jead,
The erdinary atoye poliab s this substance prepared for
the purpose.

Jo ACM, neka: What s the best matorial
fornbakeoven? Answoer: A brick oven will probably
be o moat sorviceable, but you can make one of mud
orelny,

I, W, D, nsks: If nenrr st of electrieity bo
passed throngh atolograph wire,always o one direation,
how oan I And tho dicoation It takes, knowling nothing
of It gonnoeetions with the battery, yot having accoss
tothe wire 7 Auswers 1f the wire runs spproximately
north and south, you might be able to tell the direction
ofthe current by plac'og 8 magnetic needlo beneath ft,
and observing the deflection, If the wire runs nearly
cant nnd woat, It would probably be necessary Lo attach
foomponsating magnet, so us to anoul the Iofincoce of
tho oarth'spolarity, Incasethe intenalty of the eurrent
fh not suelent to dofleot the neodle, you might be
obligod to employ a dolleate galvanomoter, and also to
cut tho wire and attach the ends to the lustrument, You
will fud direations in resard (o the use of kalvanomes
tois lo any good text book on glectr eity.

JoH M, says: 1 1 have two boilers, 4 feot
dismotor, 10 feet long, with two 10 Ineh fues. The fire
In under front end of botlerag It passes under bollor ang
roturns through the flues and up the chimney, Wil
somo one tell e how large and how bigh o round iron
chimney should be to have & good draft? Fuel Is wot
sawdust, I want tocarry ®1by, stoam and burn as much
sawdunt as possible. 2. Wil some one describe a far
naco and give 1is capacity for burnlog sawdust and
maklogstesm? 8, Inthore o tightening pulloy tu use
with a rabber tyro? Would sach a thing not bo profere
ablu to wood or tron, belngn savingof bolta? Anawers:
L2, Itisquite common Lo use sawdast tor foel, In many
localities, 1If you will write to any good bullder of sta.
tionary soginesand oollers, he will probably send youan
engmviog lastesting the arcangement of furnace, Per.
haps some of our resdors who have had experience with
thin fuel will bo kind enough to send doserl tlons. 8,
Wercarcely think that such s pulloy would be destrable,

D, T. T, asks: 1. What attractive or lift-
ing force has the mwost powerful magnet over known?
2. Is there any magnet that will lift an ohject upward
toany distance ? Answers: 1. About 8 tuns. 2, No.

R. B, snys: Whilent breakfast this morning
ndrop or two of cofloe was by aceldent spllt on my
plate, and came In contact with some sfrup I had beon
eating, The pecallar shado sssumoed by the mixture
ralsed wy susplelons that all was nnt right with the
slrap  On furthertrial, I found that the coftee and sirup,
when mixed, turoed very dark, while coffee and molasses
did not chenge color, 1 afterwards teated the alrop
with tannio,and found, as [ expected, that [ had a pret-
ty fair article of Ink from the mixture. [ presume the
alrup was made froms areh, 1 would be glad to have
your opinion as to tho heaithfulness of such slrup, and
whather doffee may be consldered a falr tost forglacose ?
If so, 1t cortalnly 18 a very slmple test, which ean be
mado at any time,and stionld be better known, Avswer:
The reaction of which you speak Indicates the presence
of tron In the strup. Tanole acld, it 1 well known, as
waoll as Ita salts, are charactorized by striking a deep
black color with the porsalts ot iron. Thero (s sufliclent
tannin fn coffee to effect this reaction, and the Iron in
the eirnp (s probably dae to the fron vessels used n s
manufacture. Wehave ourselves noticed the reaction
of tea with lron.

J. A, C.asks: 1, Wonld rubber dissolved
{n blsulphide of carbon be of any use on the Ilnslde of
o gum belt from which the rubber has been worn off 2
Would It ndhere well, or wonld the solvent lojure the
cotion of the belt? 2. Would this solution do for water-
proofivg boots aud shoes? 3, We are usiog a Jocomo-
tive boller with €6 two Inch flues; we have bad grest
trouble with their leaking; we have had them reset, but
they were no better. Thep we stop) ed uslog the water
from our well, and took It from a dam on a small strean,
slnce which we have had no trouble. Now the tubes sre
clean, or very nearly so. Do you think that any kind of
clenr water would cause them to leak,at once? From
appearances, It was the water that caused It, but we are
surprised that any water sbonld cause It at once,and
tbought that they must become coated %0 as Lo over-
heat firat. Answera: 1, We donot think that you can
repalr the belt In the manner mentioned. 2. There 1s a
solation made for this purpose, which anawers very well.
4, Fresh water sometimes cuts out scale or mud at once,
causlog lonks.

8. A, T.says: I had about $10 worth of
postage stamps, torn apart, 1n & tin box on my desk;and
somebody upset ok on them, which has dissolved the
gum on them and sofled nearly all of thewt, The gum
nua dried and they are all stuek together and solled with
ink, Whatean I do with them? Ioansoak them spart,
but now sbout the lnk? Answer: After carafully soak-
(g the atamps apart, you can romove tho Ink stalo by
brushing them over with & fine camel’s hatr brush dipped
tn & dilutesolution of oxalieacid. Oxalicacid s poison-
ous, A0 that caro must be exorcised In ualng It,

J.T. A, asks: 1. Can buckshot be fired
from u swivel boat guo, so as to kil large birds at 1,000
yardu? 4, What wonldbe the length and ealihor of sucha
gun, and the proper eharges of powder and buekshot?
Answors: 1. No. 2. Your beat plan would bo to copy
s nearly as possible the 12 pound mountaln bowitzer,
paed 10 the army. The welght of this pua fs 20 pounds.
You might place your huekshot in oantators, and thus
obtaln & range of perhaps 60 yards: bat the deviation
of the balls st the nnd of thelr path wonld be over a
space of fully 0y feotin diamuter, The properchurge
of powder 1s 34 1b. to the nbove montlohod weight of
projeotile. 1 you have fueilities for waking shells and
uoderstand the srrsogeinent of tme fuses, you can do
%004 exocution at1 6 yards range, elevallog your plece
1o 8% wnd gutting your fuse atdseconds, For further In-
formatton, copsult any Atandard work'on gunoery, or the
Army Ordnsnge Manual, whence you oan obtatu tull
partionlare as to ealiber, material, length, eta,

W, P. nsks; In hoatiog s gresnhouse by
not water, would it not do to esrey the smoko along
the foor {0 an ordinary heating fiue, and tius uilitee 1t
heat Instead of carrying {t direstly up the chimney as
18 usually done? Anawer: A very common iethod of
Noating groeobouses Is to carry the amoke fluo aloog
tho foor, as you suggest,

R, agks: Which Jocomotive engine has the
MosL powar to slart & Haavy frelght train, one with large
drive whoels or one with small 7 Auawer: The englue
with amall wheels has more traoiile foree, otner thinges
belng equal, becauso the difference between lengih of
orabk and radius of whiool 1a less (han 10 the case of an
onglue with larger drivers,

Scientific  Dmericun,

I, D, naks for n formula for bay ram. An-
Awer: Tinoture bay leaves 8 ous ., otto of bay | dram, bl
earbonnte of ammonia | ot borax | of., rose water 1
quart, Mixano flter, bay rom is sald to ba made In
tha Weat [ndies by dlatiiiiog rum with the loaves of t e
bay tree,

P, anks: What s the exact difforence in
time botweon Now York and Washington? Answer:
Twolve minutes, fftoon and fortyseven hundredibs
soconds, (12 min, 1647 sec.),

8, 1%, nuks: What ls o horse power of an
ongine? Answer: A horse power, whan used in refer-
ones (o s maohine, s s unlt for exprossing the amount
of work that it s eapable of performingin ¢ given tme,
belng the power required to ralse 8300 pou 1ds one foot
Wigh In & minute,

F. 0. W, says: What is the requ lsite edu-
eation for entering the United States nav) «» eogloeer?
Ao, what experionce, Influence, money, e, Are need-
od? o what text books would one be examiped? An.
awert Wobollove that It 18 nocossary for all thoss who
wish to Joln the engineer corps of the United States
Navy to outer the Naval Academy us cadel engineer.
1 you will write to the chlef of the Buresn of Steam
Eogineering, Navy Dapartmentat Washington, we  hink
you ean oblain a circular giving fall particalars,

I, P. B, ways: Why does a baromoter show
the same pressure of satmosphere Inslde n room as It
does ontalde 2 Answor: Dooause the stmosphere of the
Inslde of no apartiment communicates, through the
craoks of the doors, windows and other parts, with the
outalde atmosphere. 1f the room in which the barome-
ter i placed Is alrtight and rigld, the barometer wiil
not be affected by changes In the exterior atmosphere.

A, B, K. nsks: 1, What is used to give im-
portod plekles tholr agreeable flavor? 2, Is there any-
thing that will pravent the loelug of cakes from rapid-
Iy turning yellow 2 3, Whatls used to prepare the sugar
for molding for ornamenting? Answers; Wash your
vegetablos and fruit In coldspring water, and steep for
some days fn strong brine; draln, dry, and pat in jars;
add theaplee, If required, ana 011 op with hot, strong,
plekiing vinegar; cork up tight, and tie over with blad-
der, When the jurs nre cold, senl over the corks with
noaling wax, The ordinary dificulty Is with the vine-
gar. Tt is useloss to try to make good piekles with sour
cider. Usoa malt vinegar, If yon can get ii. 2andd,
Beat tho white of egge to a fall froth, with a little rose
water ; ndd, gradually, as much finely powdered sugar
as wilt make It thick encugh, beatiog (t all the time.
Une vegotable coloring matter for the ornaments. This
ought not to become rapldly discolored, If thesugar Is
pure,

O, 8, K, asks: Why doos a hair out of the

W. E. eays: 1. It has
bulldisg up & % agon sprisg, to

aod kKoop the leaves stralght ere 4 .
nibs ar made, about one third of the strengih has been
destroyed sand the atraln s thrown on the weakest polnt

and thoy soon break. 1f 1 make s apring without these
alots and nibs, but, fn the place of them, with an ear on
two Inalde cornars of each leaf 1o rest agalnst the inside
edge of the next longer Jeaf, and thus, 1o conneetion
with the bo!ts (o the center, Keep tham stralght, woald
1t not be an improvement and patentable? Answer

Probably the valae of this method would depand upon
the cost of manufacturo, AW Lo your water wheel query

correspond with o fnotarer,

J. K, W, says: I have dlmcnlc.y vhm
bollers on sceount of want of drafl. [ have 4

set side by mide, 12 foet long, 42 inches In dixmeter, with
flues each, Theyareconnected with a breeching. The
rmoke stack enters at top of Lreaching, rans back about
4 feet, then torns at s right anglo and rmns 10 feet, thencs
npwards 76 feet, Stack 1v 1% Inchos In diamoter sl the
way from bollors. 1sthere any way to Increase the drafe
except by e larging the smoke stack? If not, how Jarge
should the smoke stack be to give sufefent dmit? 1
very seldom have enough draft, except in very cold
woather, and not always then; sometimes one boller
will have & falr draft sod the olher none st all, [ tried
a blower last winter, firat (o the smoke stack and after-
wards under the grate bars, but fafled to recalve sny benes
fit. I have sioce tried s Jot of steam In kmoke stack,
taken from apother boller, runaing with 40 pounds of
steaw, but still fafl to tmprove the draft. Iburn anthrs-
cite coal. Answer: Posaibly the chimney I8 not proper-
17 proportioned. Youdonotsend enough dats (o ensole
uy to determine.

0. A. F, says: In your issue of October 26,
1872, In answer to E,, query 10, page 216, A, 1. G, of
Mo. sayn: *Make a wmixtare of sal soda 40 pounds ;
gum catechu 5 pounds, and sal 1ac 5 pounds, and
use one pound of the mixture to each barrel of water
used, and 1t will take the scale off ihe botler.” 1. Wil this
mixture lojore a boller In any way; and will It take the
scale off which Is formed by difierens kiuds of water?
He also states that, after the scale (s ones removed, sal
soda will prevent any more forming on the boller: Ia
that truo? 2. Talso wish to know how copper s dopos
{ted on Iron wire, such as Is used forpall balls. Answers:
1. We know nothing of the merits of this mixiure, and
would bardly recommend the use of sal ammoniac In =
boller. 2. We belleve 1t Is done by dipplag them Iatos
solation of sulphate of copper.

C. R. M. asks: 1. What is the best length
of lead to givethe valvoof a steam engine? The oy linder
is W Inches by 20, making about 110 or 120 strokes per

tall of & horso,thrown {nto warm water, b ani-
mated (n & few days, with apparently some of the char-
acteristics of the snake? Anawer: It does not.

J. A. asks: What is the law in nﬁlrd to
Jolut Interests of employer and employee in case of
patentable improvements on hinery ? Forlost

emwployer, A, Is urlog new and pecullar machinery of
his own devico and construotion: employee, B, s at
work for A, for per d ¢m wages, and he proposes changes
aud improvements which, with A's advice and consent,
are put Inat A's expense of tme, material, and risk,
some of which Improvements in thetr detalls A requests
to havo tried ; the improvements operate successfully ;
A proposes to have a patent, and orders a model con-
structed, which B goes on and bullds, employlng the as-
sistance of other workmen of A. Now to whom be-
longs the right of the patent? Can clither party
clsim it for himself? Or does it belong to both? If
Binay claim {t, what becomes of A’s right and laterest,
the improvement belng devised expressly for him at his
exponse snd under his order snd knowledge ? Answer:

Thep lead is bardiy one alxtecoth of s
Inch. Many years azo, I had an engine of 2 feet stroke.
The motion bad 0 be reversed: and la dolag so, the
length of lead wasch l from ak ngto abaut
one fourth of an fnck. The eagine ran much fMaster with
the same steam. Woald it Improve my eagine to give 1t
more than one sixteenth of an ioch lesd? 2, I wish to
casc my bofler. Ought I to use snything Desldes the
plankiog; and if so, whatfs best? Wil the boards slone
do? Tbe boller is on the locomotive plan. Answers: 1.
We think yoa shonld give the valve, If et cold, aboat
three cightds of an Iach lead. Possidbly you may bave to
try 1t at several polnts, belore hitting upos the dest po-
sitlon. 2, Sce our advertising coiumns for boller cov-
eT.0R.

J. 8. M. asks: 1. What is the best way to
filter the water after It has pamed through s szriace
cozdenser? The steam goes It 02 the cutalde of the
tubes, and water is pumped through the tudes dy a cir
calatiag pump. The alr pump i & fresh water pump,
which patups the water overboard ; there are two plang-

Therule Is that when an gmployer di an employe:
to make o thing, giving him general lostructions what
to make, the nveation bel to the loyer, the
other party having merely 1sed hls hanlical
skill ln carrying out orders. But where an employee
gels up a new {mprovement without such fustruction,
the In fon b tohim though made while at work
for another party, Where the Inveation of an employee
18 put nto use with his knowledge and consent, the ems
ployers have the right to continue the use of the speci-
flo machine thus made, alter s patent has been granted
to the inventor.

J. P, says: I have observed the following
ph which 1 satiafactorily sccount for,
I placed a lamp Ip & room some twolve foot distance
from the wall, and held a planoconvex lens In the rays
of llght near the wall, and observed the foous £3 be o
small speck; I then removed the leos Into close prox-
fmity with the lamp, and found the focus to be many
times greater than In the former case. I also noticed
that these were the only two points wheore s leos could
be placed to form a focus or image upon the wall, What
1 wish to know 1s this: 1. Why does not the lens (n the
second gase produce the same slaed focus or image as io
the firat? 2, I8 1t bocause the lens tu the d case lo-

er pumps, which take the water from the bottom of an
alr chamber on the alr pamp. There is 3 delivery on the
alr chamber close to the top. 2. Why Is the delivery at
the top of the alr chamber? i How do pamps draw the
water when it fasohot? 4. Does this condenser Bave
tube heads besldes the outuide hoads® S Ifthere 1 3
cut-0ff on an cog’'ne, s there any need of the maln valre
10 do more thaa Just cover the ports? Asswers: 1. We
do not think that it is necossary to fiter the water, 2.
Probably forconvesience. & The pump will draw water
unless tho tension of the vapor Is sutiiclent to overcome
the vacuum that would otherwise be produced. Some
pumpsare fitted with rolivf valves, to allow the escape
of the vapor when It exerods a given premsure. & Yoo
5. It Is not absolutely necessary,but [t is some hmes
convenfent. You might find Auchlagioss 02 * Link aod
Valvo Motfons," and Moleaworth's * Pocket Book," nse-
ful. Much of the Information you waut can ooly be
acquired by practice.

C. W. D, asks: 1. What is the difference
in velocity of a body, for lastance fron or lead, falling
through alr or throagh & vacuuia; and s the rale for
computing the veloclty the same ? 2, Can alr be bsed as
fucl? 5. You say In your answer to A. M1 * The spect-

tarcopta n g ber of rays aod In incapable of
converging to a sma'l foous ? & How sy Telean n
specnlum which bas become coverad with fly dirt with-
out Injuriog the face ? Answers: 1 aud 3, There is only
one position of the leas (With respect (o the lght of (he
wall) whore a truo focus can bo obialued, Thbixls where
tho diverging rays of Hght from tha candle are refract.
ud to & focus by the plano-conyex lens. The nearer this
lons (s moved to the sourde of Hght, the more divergent
the ineldent rays 1 and tly tho less
convorgent are the rays after refraction, and the farther
the true foous is from the leas, & Rabgently with soap
and water, uslog 8 soft woolen cloth, and then rub with
chamols leather,

A. I, snys: Wo have n breast wheel 23
feot dinmeter by 18 feot face, The whool gears foto a
pinion 8 foot tn dlameter | on snme shaft with plulon ts
an (ntermediate gear 8 feet In dismeter, whioh gears
tnto snother pinlon 94 feel In d'ametor | on the shaft
with Inst named pinfon I8 (he waln drum, § feel In diam.
oter, from which we belt to different parts of the mill,
Hocently we have addod maohinery so that the buckets
of tho whoo! 010 fall wnd & Rsll quantiey OF water spurts
out ot each aldo of the APron g AL the same tme we fall
ahort of our regolar speed sbout & revol on loom

and drawings (aauod at the Patent Oflce are di.
vided tnto classes, and those Of uny class are sent for
ten conts,” but you do not say who sends them, yoar-
selves or the Patent Office.  Answers: 1. In this calon.
1ation, the reslatance of the alr must be considered, 2.
We think not. 3. [a our anawer to A, AL, we said that
tho price of tho specifieations of any class was ten cents
each. You must send to the Patent Ofos at Washiog
ton for them

M, B. J. asks: 1. What is the rulo for find.
Ing the number of pounids welght 10 hang on & safety
valve lever, and the proper distance from the valve or
fulerum when the area of valve and pumber of pounds
POUDAY pressate per square oeh IsXnowu? T, Wil the

ber of pounds indleated by steam gege show the
number of pounds per square inoh In the hotler® Ans-
swors s 1, Dox's role tas IEwoe have & 3 lach valve for
4 1ba, stoaw, and the offsutive wolght (of valve and
lever) on the conter of the valve is 13 1be., tho distances
from faloram (o center of valve, sud frow fulerum to
position of the welght, halng 435 and 193 luches re-
spoetively, or 110 62 Than, the ares of & A lnch valve
hoing TO4, we have [(F00 X 40) =~ 19) X #490 & 19°% or
(700 % 45) = 12] + 6 = 81 1w, 2 The stesm gags, If in
good order snd properly sel, shaws tho prosaure per

shaft, or about § of ol revolution of the waler wheel,
which runs 75 feet por second on the rim, Can | lag the
waln drom sufficlently (o galn the right speed an the
whoel now runs, or would It be batter (0 lag up moreand
run the wheel slower? Would 1t be any galu 1o power,
or offeot noy saving of wator, Lo throw oul the b feet in.
termydinta and the 24 oot plalon gesr, put & larger
drum on the jack shaft, aud »o got power and spoed
direot trom wheel? Anawor: There will probably bea
Mitle galn If you throw out the Intermediate gear: but
lagging up the wheel will have no effeet If the water
whedl 1a not sufligleatly powerfal, a8 we Judge, from
your statenent, s the ease,

square fuch 1o the bollur above the atmasphoric pros-
sare,

G, A. H. asks: Can sheot zine be tinned t
17 w0, what 1a the process? Auswer: Wa presums it
could be tianed by belng placed (s & bath of malten ta,

T, F. do 8. asks: How can I annenl lamp
oll nueys? 2 What are earbon dlamonds? Answers:
1. Mace thom (o 0old water, aud hest it slowly to boil.
fog polnt. Then allow It 1o cool gradually, 2 Carbon
W supposed to ba an element, It oxiata tn orystallised
and amorphous states, Boot or Ismpblack las good ax.
amwple of amorphous carbon, Dismond ls oue form o

crysinllized carbon,
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~ pose you mentlon. This e mado by dissolsing gun cot-

 wesr? Abswers: 1,
41.' “

" ‘ What should be the dimen-
nsure 10 fwe 80 engine and boller of

. L hee And pHCh shotld the wheel

3 foot long by 8 feet boaw ¢ A

nehes, piteh 2 feet.

A fri says that ho has a

PUmp LAAL O some days draws water

w&mﬂuw Teay that nosieh
. will do 1t Asawer: You wro right,
21 have o wash pipe 1 inch in
m- & wash basln, having s common
abd protected by (he usual cross bars. The pipe
\d, &0l has becutme steppe 1 by roime object, | think
Tow can T clear 1 pat without taking ltdown *
o1l of vitriol do b, without deatroying the pipes *
Answer: Use & solation of canstie potash.
W B. G. ngks: Aro pot conieal bullets for
and other rifies made by panehing, and how fast
&thly the maohines bow fnuse ¥ Answer
The machine In e Al our avscnals was tnvented by »
workman named Sayder, Ia the arwonal at Waterviiot,
X.Y. Wetnink 1t makes about #0 bullets s minute, bat
 are not guite certatn, Some of o ur readors will doudt-
Jess correct us, If we are In error,
gay=: Thavea 2 home power en-

P."Lt?ll under 15108, num The 'alr:‘m our hy-
drant & 2W1bs, p 0§ the ongine 18 uxed
only for 2 kours per day. Could Iowo the hydrant water
‘fustend of ptean In my engine? I (hink the amount of
eater used i cheaper than cosl, Aokwer Probably yon

onld not make the change, with the present Arrange.

ment of VAlves,

J L, O aske: What will produee n very
Wll pertnanont red color on leather, to be polished
with a hot tron®  Atwwor : Searlot morocoos and roans
are dyed with coohibeal.

G. B. G. asks: 1, Howecanl givon fine bluo
or rich brown color to small articles mnde from sheet
wtoel® L Mow, alvo, cAn articies made from shoot brass
be bronzed P Answers: ). After the articles are tem-
pered, polish them, and heat to color, overa spiritiamp,
10 & oharconl Are, ora lead bath, 2. Sce p. 831, gurrent
volume.

F. F. B.nsks: What is the lifting power of

8 Kite, the shape of whieh I8 an Inverted lsoxcoles trian.
e of 10 feet perpendicalar, surmounted by half a ofrcle
of § feot diameter? Auswer: We published on p. 881,
gurrent volume, & tadle of the force of the wind, nt dif-
forent velocities, Knowlag the weight of the kite, and
e direction which the wind has, you can caleulate the
Mfting power.

M. F. asks: How canImake Babbitt metal?
Answer: Melt 4 Ibs, copper, add by degrees 12 1ha. best
tin, ST, regulus of antimony, and then 12 1be. more tn.
Afterd or 81bs; of the last quantity of tin asve been
added, reduce the hest to a dull red and sdd the te-
malnder,

C, 8. A, ssks: 1. How much power awill it
ako to cur & plate of Jron 3 Inchon whick? 2, Wost
‘will be the efioct of expansion and contraction on tho
bridge at At. Louls, Mo,? Answers: 1. The reslstance
of wronght yron to shoaring (s about 45,000 pounds per
sguare {uch, on sn average, 2. Tho effect will probably
be to ralsc and lower the crown of the arch a lMttle, i1t
the whiols stracture is rigid.

H. H. asks: What is the difference in cot-
ton (between ordinary and middling, for lustance), and
how is It detectei? Answer: The elassification of dif-
ferent grades of cotton is made acconding to lengthand
quality of ber, and {s expert work.

J. G. D. T. asks: Why isit that the sun and
moon, when frat -ppumw over the horizon, seem
hrnrthn when th the zenith? Is It owing to the pe

ditton of the near the carth?
Annrcr Yes.

J. 8. says: Chemistry teaches that, when a
mixture of hydrogen aud oxygen contalny common air
(provadly aitrogen) it will explode when ignited. There-
fore If the water tor e¢hargiog bollers were drawn from
the bottom of a deep tank, the superincambent column
of water would welgh more than the alr (or more thas 15
pocods to the aquare inch) sud all alr would be ex-
pressed. I ihink that all surface grognd water con-
talos explosives in solotion. In the tank cootalning
water, there shiould be arranged some flat vessels con-
talnlag aluming or the Uke Incombustible substance;
then the explosives would be neutralized, the water
being purified for that purpose. Answer: We belleve
kst a committee of the Frankln Institate made experi-
ments on this subject io 1557, and determined that ex-
plosive compounds, other than steam. were not formed
1 stesto botlers.

P.T. R asks: What is oil of citronella?
Azswer: Cltronells is an ofl procured by distilling the
lesves of androphogon shananikus, which grows wild

Snmtufu:

gmmmn
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D, B P, says: l wisgh to run & woven iron
*lro cylinder is water, and (o protect it from corroston
Tinning 4oes not ARAwer the purpose, snd galvaniring
flls np the meshos, Can yon suggest & remedy 7 The
exlinder will be sabjected 1o some wear, Answer: Yoo
might overcome the diflonity by construeting the eylin
dor of wire eloth with s larger mesh than you require,
#0 thnt, when It s galvanieed, 1t will be of the proper
sige. Or you might have the cloth made of galvanised
wire In the firs (rllw\

B. and 1, say: Wo have to use swamp
water for our holler ; Il forms & saft muddy soale, eanly
sarapod off, but It has to be done often. What is the
Beat thing to hold 1t o solution that It may be blown off?
2. Water collects In onr steam heating pipe and, frees-
Ing, birsts, or ermoky (L. What 1s & good cemrit for the
cracks? Answers: 1. Probably your best plan will be
to fAlter the water, bafore {t entors the boller, There
are feed water hoators (o the market that are safd to
remove all impurities which are hold 1o solution, 2. We
expect the best plan will be to renew the pipe. But you
might try & cement made of red and white load and fine
fron bBortags, Put this over the ermek, cover with &
plece of tin, and wrap strongly

F. N. says, in reply to A, R's query in re
gand to the ldcomotive, that alp oan bo [nlmlwll in the
Boller to AImoN any prexsure whare thore Ia powor suf:
fefent to deaw tho engine s of course the engine 1s ro.
vorsed, 1 liave froguontly seen ecoginoers oll thelr
throttlo valves by revarsing tholr engines for s fow soe-
onds while rolling down hil) Just after tallowing tho
oylinders, when thore waw, porhaps, a pressure of 1o
pounds of stestn on the bollor, A. R scems to think
that the afr would escape by the way It entered, The
throttle valye prevents this by acting as a cheok.

. B, J, says, in roply to L. W. i Brass can
be stalned a pormanent durk brown by placiog 1t in a
mixtare of fron sceales 1 1b,, arsenle 1 ox, murfatio
neld 1 1b,, and holding & plece of shoot xine near 1§ 1o
the solution,

G, M. says, in roply to A, D,, who asked for
# remody for ' Knall othur than aalt; Put anhes with the
poeds fnto the ground, or ontaideof them,wherever the
stndle may be found,

E. V. F. says, in reply to G, W, C's ques.
tion 88 to two locomotives : If the whooln wero ul the
=awo slze on the two locomotives, (¢ {s ayident that thuy
would hoth reach the foot of the Inoline st exactly tho
samge {nstant ; but the wheels being of different diame:
ters, It 1s equally evident that nothing csn influence the
relative motions of the locomotives on the Ineline excopt
the friction of the two sets of wheols, which friction 1a
found by experfment to be inversely proportional to
thelr radil. Henco, since tho radll of the two sota of
wlieels are to cach other as X In to 1, the friction belng
inversely proportional 10 the radll, wehave S: L1z L1 i,
In which L and § indloate the large and amall wheels re.
spectively, Alko, In the caso of tho amaller wheels, In
cousoquence of thelr making a greater number of revo.
latfonw during the descent than the larger whools, the
rods, shiafts, links, eto,, attached to them would move

.8 ~The black mnn!-l ln -nbounq of fron.

J. 0 T ~0alenn or saiphide of Joad, n valusblo ore of
tond, consiating of Joad A and siphur 12 parts, the re.
matnder Welog oxide of fron or other fmpurity, with
sometimes alittlo silver, Lead Is obtained from It by
roasting 1o a reverberstory farmace, und smelting the
rosidae with coal and iime,

M. B, B=Nox | and 8 are teap rock, of oo value, XNo,
21 trap with spangles of plaombago, and perhaps some
galona, disseminated through it.

J. T G =No. t Inn voin of trap, of Igneous or sruptive
origin. No.2, hornblende, No, & This is possibly metal.
Hivrous st some dunth,
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Hame, Thorntun & Latts.,, .,
Nammock suppors, ¥, Park
Harness, weaveor's, J. 1. Oro
Harrow, A, J. Btewart. ...,
Harrow, sulky, V. Speelmo
Harvester, H, A Adamas, .
Harverier, 8, I, Carpeuter.
Harvester, (. 8, Stane ...
Harvester dropping platform, . We
Hats, die for pressing, J. Desper,, ...
Heater, dat fron,J. F. Hall.......
Hemp brake, J. ¥.Brake..........
Hook, sosp, O, 0, Bristol (r)...
Horses, portable stall for, J. W, Adams ,
Horseahoo nall maehine, 8, 8, l‘utnm...
Land roller, Grow & BIOAN...,.covriveies
Laotorn, K, K, laynes....
Lantorn, niagle, A, G. Duzby....,..,
Lant block fantonaer, N. R Strester,
Lateh, door, O, 1%, Band,..........
Lathe, gear-outiing, T.0. ullll......
Losther, stinviog, D, ¥. BRNR ST
Leathor, removing nclds from, M, W, Fry..
Locomotive, J. B, Fronch.......o.uviinnss,
Loom shuttle meehnntam, J. R. Norfolk
! o cutting hine, G. M. Coppl
Measuring rod and nlvtdan. G. 1. Disglior.
Metalllc seam, Ju Kolth (fheveuvivnninan.,
Milk, condenwed, O, & J, G, Borden.....
Milk, ete., prosorving, (. & J. G, Borden,
Nall machine, out, J, Russell.,
Nuts, drossing, 1. Doog..,
Ore pulverizer, 8, Gardnor...........
Pad or belt, medieated, A, ¥, Cooper.
Pally, ete., mling for, O. M, pliler,.,
1‘-lnun¢ (mun. conchy, W, M, Kunpp

amountandiclent to cover the cost of publication ander
tho head of * Bnsinoss and Personal " which (s speclally
dovotad to such enqairies,

[OFFICIAL ]

Index of Inventions

FOR WHICH
Letters Patent of the United Btatcs

WERE GRANTED FOR THE WEEK ENDING

- November 4, 1873,

AND EACH BEARING THAT DATE.
(Those marked (r) are relasued patents.)

faster, and henee 1 the frictd 1 lude from
thoke facts that, since the Jocomotive with the four
fook wheels has o lttie more thin 3¢ -8 much friction as
the other locomotive, the last mentioned locomotive
will arrive at the foot of the Inclinein a lrtle less than
N of the timo that 1t takes the otherto arrive there.

A. G, Jr. says, in reply toJ. N. Q'8 query
#5 to coloring phetographs: An exact ropresentation of
any transparent leaf or plant of any color or shade can
conlly be made by oblaintng direct from the loaf o
carbon negative, then using tissue, of the color desfred,
for positives, You can obtain, from the followlng so-
lutions and thelr admixtures, almost any shade of blne,
green, yellow, and brown, Solution No. 1, to be
used as a bath: Dissolve 2 ozs. lesd in nitric acld,
and evaporate to dryness. Then dissolve 2 ozs. of
the resclting nitrate of lead In rain or distilled
water, in a glass or porcelain vessel. In another, dis-
solve 2 oz, of the ferrioyanide of potassium (red prus-
siate of potash), mix the solutiocs, snd fil er Into a
sultable bath. Then float, upon this, eithcr plain or
albumen paper, and dry [n the dark. Then use s paper,
or carbon, orordinary photographic negativesas J. N. Q.
describes. After finding the proper time to expose (and

Axle, vebicle, L. Martin...........
Axles, sand bar for, Winchell et al,,
Bags, manufacture of travehng, J. W. I..!ob
Balance, E. O. Plekerlng..........
Red bottom, spring, J. S, Judson, ,
Beef,machine for slicing, A. Iske,
Beefsteak tenderer, J. 8. Morrls.
Billfard cue tip, G. W. Dickinson.
Blackboard, J. Reber........cceeuis
Blackboard, revolving, C. B. Lyon,,
Bofler, steam, Worawick & Lewls
Boller, wash, B. J nlrﬂloa.. ease
Boller iner

Bolt, seal, J.E. nomloa.....
Rolt for prison doors, T, Lalo:
Boot tree, T. Branigan............
Bosom and collar, combined over, L. r. Dyer.
Box, matel, M. L. Oram .
Caps, shearing, Cooke ¢f al. ().
Caraxle, G. W. Miltimore....
Car brake, W. Naylor.........
Car brake, Warwick & Duggan.
Car coupling, W. R.Coovert..

. 128

a few experimaental faflures will soon do it), fmm in

the following solution to make a dark green leaf : bichro-

mate of potash 3 oz., perchloride of {ron X oz, water
sbout one pint. For red: solphste of copper 1 oz.,
water1pint. For brown: weaksolution perchloride of
iron and & little sulphate of copper. <For dark brown,
more iron and less copper.

E. J. 0. says, in reply to J. N, N.'s query as
1o a common house fiy, sarrounded by & kind of opaque

vapor, after death: It Isamold or fungus, and is caused

by the bite or sting of the mosquito, [ have watched
the combat, and the mold or fungus Is deposited during

and Immediately following the desth stroggles of the

xnd very abundantly {n Ceylon, whence this of! {s chiefly fy.

imported.

P. P. says: In Cul r's “Complete
Herbal™ ’sm mp:P ?ghnuned cx':rm *
c¥e, waich of course is the vulgar orlocal name. What
is the botanical mame of that plant? Answer: You
probably refer 10 the flower of the bush Known as
Christ's thorn, or palinures aculeatus.

R. R, asks: Istheoceanlevel? How much
Bigher 15 the city of New York than Liverpool? Aun.
swer: Alevel loe fs one that cofneldes with the gener-
al form of Ibe surface of the earth, which s that of an
oblate spherofd. The surfsce of the ocean would be
level at mean low iide, were iz pot for the wind. As it
13, thelevel varies Lo different Jocations, The difference
between the Jovel of New York aud Liverpool, if any, is
very slight,

A G. P. ssks: 1. What is carbon disul-
‘phide? 2. Can I makesliquid of transparent color to
apply to the hands when brulsed, #0 24 10 form a false
‘akin? Answers: 1. Carbon disulphide is a compound
‘of carbon and sulpbur, mwade by passing the vapor of
“sulphur over fraganents of red hot charoonl in & poree.
laln tobe sndcondensing the gaseons product. It inulso
unululpm ol earbon, and sulphuret of carbon, and
bg.,lpmt of cartion, 2. Collodlon ts used for the pur-

t_oa umo:mn,ln W nixture of sthor and sleohol, It

w11l be DULLer for you Lo purchase the collodion alrendy
uu’ from s drogiist, as {ts proparstion invoives wxill
snd eare, especially In making the pyroxylin, which,
when ln,il b exploslys subkianee.

L., 8., Jr., anks: 1,
ki o 1 e s s

i Nlﬂcnd. over & first class | 17 2
Jlow daos the slllcon rall compare with the ;;:::r:ur 1
0. 9. Bo far us wo know, very

1ado of the | atoe] lisye been Iatd down,
und a8 6ot boen enough tms to ensblo ¥ corpar.

W. E. H. gays, in answer to W.'s question
s to mensuration of clrcles: I vse rules that are not
glven In school arithmetic books: To find the cin
cumference of any elrele: Multiply the diameter by 9 3
anddivideby 8. Tofind the area of the same efrelo : Take
{ of tho square of the dismeter. Having the clrcumfer.
enoe, to find the dlameter: Divide tho clrcumference by
19 and multiply the quotient by 6.

J. C.8, says: “ When our belts slip, we
pour castor oif on them Just {n front of the pul ey.and
the effect Is always satisfactory ; we also use tanner’s or
neats’ foot ofl on the outside of the belts. We run the
grain side of our helts next tie pulley, preferring always
to use, for our own purposes, large pulleys and long
beits, keeping them soft and pliable, and having them
loose as possible.**

C. H. R. says, in reply to C, C.’g question on
page 250, current mlumn Toe answer s : 2553108, loss
friction, which In this case would be over 34, and also
less an amouat (o proportion to the distance the pin for
the stieaves Is placed from the ends of the lines.

C. M. N. sayn that A, M. can solder brass to
brass by taking w ploce of the brass to be soldered snd
addiog s Mtthe sllver wbille melted tn w orucible. Oae
elghth part of siver will do, and 1t will melt Just us the
plece to be soldered begins to low. Two parts brass
and one of sllver I8 & good solder for hravs, fron orsteel,

J. L0, K, snys, dn reply to G, C)'s question on
pPage zw. ourrent Yolume i lmrualnllm( irigtion (which
will be about 45), the pressure on W will be 72,538 1bs,,
four tmes the power Qess frigtion) glven by the nse of
the four pulloys.

Mixunars, #re~8pecimons have been re-
colyed from the following correspondents, and
exnmined with the results statod :

R, W. Il ~Youor speclmen ts tripoll, of yalue as o pol-

dpon W be made.

Ishing matorial.

Car pling, W. B. Snedaker
Car coupling, J. M, Wella. ..c.vue
Car coupling link guide, Warriner & al.
Car heater, Berghausen & Kiesling,
Car propeller, Stecl & Austin.
Car replacer, J. G, Burkhardt, ...
Car spring, volate, P. G. Gardiner .
Car starter, A. H. Crozter.........
Car wheel, G, Elmslle. .
Carrlage cover, E. H, Elllott,.
Carriage offscta die, D, Wilcox...........

Carriago step cover, ete,, J. W.Gosling (r)..
Cattle stanchlion, C. W.Sawdey..........

Chair, Morrison & Hutehinson,
Churn dasher, G. Ridler.......
Ulock escapement, A, Platt,
Comb holder, E. E. Wheeler..
Compound for cleaniog metals, ete., W, Z. Moore 144,215

Condenser, ete., feed water, J. 8. Gloson.......... 144,581
Cooler, milk, &, Martlo,..... - S
Corulee and gutter, J. B, Cornell, . 18,29
Cottonchopper, ete , M. L, Neamn, 144,381
Cultivator, 8, Crutcher,.. . 148

Cultivator, A, 8. McDonell,
Curtaln dxture, H. Marchand.,

Custilon, ete., spring, D. N.Sellog .. 148962
Dolls, magufacture of I F. Walker. IS
Door chieck, J. Bader o 141246

Door check, M. R. Perkins
Door socurer, W. IL Phipps......o.o...

Lrrop Ught and hanger, Nlalsse & Crites. 144,209
Eaves trongh hanger, T. G, Willlams, . 2
Eloyator for bulldings, ete., G. Millar L8
Eogine governor, steam, J. E. Hugou, 14,00
Bugne, holsting, F. Murgatroyd.... L1210
Eogine, condenner, J. Houpt.. 144,38
Kraser, rabber, G. Stackpole......... 41364

568

¥ats, deodorizing and rendering, H, .s.Hnmn «n
Faucet, A.D. & G. W, King
Faueet,J,, A, & T. McKenna
Feuce plekot heads, cuttiog, A. Ilumhlm
Yunce, portablo, G, RODIDSOD, ov s iaans
Fonder, G, 1 FHIOY. coviniiiinninine
Plre arm, breooh-londing, I, A Castle
Fire esoapo, Seott & Hilte

Froft basket, W, B, WHOOX, . oiiiiennns :
Farnnos for reduoing ores, J. 11, Boya 144,166
Furnneo for rodueing ores, J. 1L Boyd. 144,184

. 144,385
. 144,206
144,188
Lo 1200
B TR
o M350

Furnnoe, hot atr, A Pfond oo,
Furonow, stosm boller, U, 1B, erlhllng
Furunee, feading fuel to, J, 1, Boyd..
Fuornaco, hot air deaft, E, Houghton,
Furnace, O, Sehomloth, oo

Gago, oarpontor's, I, Sahm,

v 080 T AL Haaryl,
Papor bag, 0. W. 8tow,.........
Paper from graln, Stoblin of al..,......
Paper pulp wood grinder, M, 8. & M. 5,
FPenell and rubber eraver, J, Hifelder...
Pin, tidy, G, Doollttle...........,
Pipe, nlow, McClure & Alnaworth.
Pipe tongs, J. B, Nrown,..........
Planing maehing, L, Gould.,,
Planter, corn, J. 8tate,.........,
Plow, Anschutz, Seldel, & Waeber,
Plow, E, Cartwright,,.
Plow, cultivating, W, Bagnu
Press, baling, G. Winship ...
Press, meat, J. 1. Dauforth,
Printer, nuinboer, B. M. Evaus.........
Propelling canal boats, ete., L. Bastel.......
Pump, steam vacuum, W. Burdon, (r).
Pump, steam vacuum, W, Burdon, (r).
Parifler, mildlings, C, 8. Fuller....
Raflroad chalr, D. M. Grabam..
Rallroad rall, M. B. Perking ..
Rallroad snow plow, C. L. Wood
Rallroad switch, G. Keeck.....
Rallroad switch, H, H. Potter.
Rake, horse hay, A. Amos..
Rake, horse hay, A. Amos
Sashmolding, R. L. Anderton...
Saw, E. Marx..
Saw, scroll, J. Atkd

Saw gage, G. W KIrDF ... . coovinenannnnnnnan
Saw hanging, Morrixon & Harms,
Saw hanging, Morrison & Harms, (r)...
Sawing machine, stoue, H, Cottrell.....,
Seaffold, adjustadle, J. Dillon

Set , .8, Broed .

Seraper, 8. HOT0EY.....ovcieeriaenennnns
Seed dropper, J. M. Forden.
Separator, grain, 5. Lessig, Sr.......
Separator and scourer, grain, Androws efal....
Sewing machine hemmer, J. M. Griest.......
Sewing machine thread cutter, N. Evinger.
Sewing machine treadle, W. H. Stewart...
Shaft hanger, Orton & Cavert.......covuiee.
Shingles, riving, C. Shel dine....
Shoe patterns, cutting, G. Lelnroth,
Sifter, flour, G. Purple.......... ee
Slate washer, J. G. Marphr........ ceveecsnsens S0
Sods O. F. Sted Wi
Spark arrester, J. Haghes..... eosssuasaceescsanssnss HETH
Splnning and twisting machine, H. A. Chapio.... 144,191
Spring, door, H. Cody....occoviiiinnn 1
Steering apparatus, M. B. Porkina..
Stocking supporter, A. C. Adams...
Stocking supporter, A, C, Adams.
Stone cutting tool, H. Cottrell......
Stone, cutting and working, H. Cottrell,
Stone sawing msachine, H. Cottrel)
Stove, cooking, J. McMaster. ...
Stove door, A. S, 8honta. ... ...
Stove plpe damper, E. C, Chapman,
Stoves, retaining fire (n, E. Y. Robblos
Sugar centrifugal machine, P, Cramer .,
Sugar from molasses, J. B, Thoms....,
Sugar, etc., vacuum pan, J, B, Boot....
Syringes, canuls polnt for, E. B. Nimmo.
Table slide, extension, J. King......
Teeth, artificial crown for, J. B. Beers........
Telegraph key, self-closlug, W. Hockhansen...
Telegraph, printing, G. M. Phelps.,.........
Tobacco drying house, B, W. Ellsworth. ..,
Trap, cement pipe, A. A. Lovell.
Valve, balanced slide, J. Evered..
Valve for water pipes, 1. G. Phipps.
Valve,sllde, A. S Nelson...
Valve, slide, W, Stephens..........
Vehicies, King bolt for, J. Deeble........
Vessel, constraction of steam., T, Winans ef al..., 14028
Walk edger, Brower & Iiggins. ... P 15
Washing machine, M. W, Staples, 14406

A
RLLRCH
reecsessrene MESIL
wL

Washing machine, J, C. Stewart, Wz
Watch, A. Frankfeld....ooeonne oA e
Watch gear cutting xzuchlne. A, nnrlnl o I
Water pipes, valve for, D, G. Phipps... o LS
Water whee), G, Curtls.... i
Water wheal, turbine, 1. Sherek. 14
Windlass, alip's, Remlngton ef al. e 100,22

e HAEIA

Wood grindor, J, Bridge. ..o
Wool cards, oyenor (ur.(‘. Fo MOTTison ., .covisnees HIMS

APPLICATIONS FOR EXTENSIONS.

Applications ave been duly fled, and are now pending
for the oxtension of tho following Lottors Patent. Hear-
fngs upon the respactive applications are wppolnted for
the days hereluafter mentioned :

17,048, ~Lo0K ¥oi UMBEELLA BYAND.~A M Foote, Jan 2t

. Walworth..oooree L8

Gow fteings, ato,, tapping, O,

11.1:«5 SSoLDERING IROX.~A, Burbank, Jan, %,
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Srientific gmmtuu.

DISCLAIMER,

HASL=PArER PULr Arranaruos,—J, 1Y, Palrer ot al.

DESIGNS PATENTRED,

W0 ~Canrrr,—J1, B, Alden, Worceator, Mass,
07l—Gas BunyNen.~E. R. Beuch, Philiade slphing, Pa,
=STOoVR~R. A, Cultor et al, Pooria, 11,
697, —Braoker,—0, ¥, Fogolstrand, Kensington, Conn,
0T —MaTOn SAPE.~W, A, Haynos, Kyore t, Mass,, ¢t al,
6,975 & 6,070, —ConLRTS, BT0.~J, Hobba, Hollalre, O,
6,077 & 6,978 ~STovEs.~Il, K. 1Mabbell ot al,, BuMalo, N, Y,
0970, —HEATING SrOvE,—, \h\umv Che! lm'u Mansn

0,050 & 0,981, 01 CrorTin —0.'T, Moyer et al, Dorgon N.J
W82 ~Parer Boxes.—RE, O \lnulu Yonkers, N, Y. 4
6,083, —GLANS BOoTTLY, ], \\ Phllbrook, W, Roxbury, M,
6,080, ~Canrer.—~C, A. Rightor, Philadolphis, Pa.

6,935, ~BorrLes —~N. Sloopor, Burlington, N, J.

6,930, —OveRsnoEs.~G, W nlklllluu Now Havon, Coun,

TRADE MARKS REGISTERED,
1,510.—Suoxs,~Kenny ef al, Now York clty,
IS0, =Wais kY, ~Livingston & Co., S8an Franolsoo, Cal,
1518, —SToves, ~Unlon Stove Co,, Plttston, Pa,
1,519~ Boanws, Rr0~J. W, Tuttlo, Watortown, Mass.
1520, =REFINED PRETROLRUM.~C, Wont et al,, Daltimore,
100~ Winners ~8, T W lmvlwrlghlu al,, l\ulmlo \ \

SOCHEDULE OF PATENT mmm
On OROl COVORL ueuersinsensnsnnssesarsvsersesensssnsnns
On eneh TradeMArk, o oovoienresrmissimisnie e
Op Nling each application fors Patent (17 yoea
On Issning each orfginal Patent, oo
On apponl to Examinersin. Lhmf..
On appeal to Commissioner of P-lenu
On application for Reteano, . sarssennavan
On applleation for Rxlou-lon o( Patont,
On granting tho Extonslon, .. cveieeviess
On AHNE & DISOIRIDOT, coviiernssnsssnaranis
On an application for Doeslgn (3 yoars)
On an spplication for Dosigu (T years).
On an annltoation for Deaten (14 yoars)...,.

e 810
815

Advertisgements,

RATES OF ADVERTISING.
Back Page = = =« « « « = 81,000 line.
Toslde PRgo = = = = = « 735 conts n lino,

Bngravings may head advertisements at the same rate per
Hne, by measuroment, aa the letter-press.

BAIRD’S

FOR PRACTICAL MEN.

A not revised and eu'- ed c ( lo ue of PRACTI-
CAL AND SCIENTIFIC BOOKS—05 paies, 8vo.—will
Lo e (me of postage, to any one w 0 -—m favor me
wuh hll address,

HENRY CAREY BAIRD,

INDUSTRIAL PUBLISHER,
406 WALNUT STREET, Philadelphl

Barnes' Foot il Hlum l’owor
ro
l‘or the entire range "of Baroll Saw
no Wall to the Cornlon
31in. think, Ky
14 haye one, Four yoars
o market—thousands ualog them,
Portons out of work, or that have
spare time, oan oarn with omv ot
these fooL power © s from 4
1o B0 ate, porhour, plaasure to
rur ono,~Hay whare you saw his,
and umld for full desdription to W,
. & J. Banxas, Rookford, Winne
hngul 0., 1L

NYLINDERS, Axp DANIELS PLANERS,
) QARRIAGE-MATONRRS, TENONING, and othor Woop-
St nd for Gleoulars

. HEALD & m)Ml Darra Maws,

WORKING MACHINES.

~ THE “ PHILADELPHIA"
RIS g el =
HYDRAULIC JACK.
P ISTON guided from both ends; all working

parts guarded from dust; single or double pumps,
t)\lndnrt‘ Shifts, rocker arms, platons, ote, ontirely steol.

m. 45 (\N?r -‘u“l K{:&Il\.ﬂf-h'm' (l‘lllhu'u JUBTICE,

A Set of 12 Steel Lathe l)o;.l:?s.

From X (o 4inch ]
to 5.0

lrnu from \i to2 lnch. 6.50
to 15,00

1 hx‘l ur %lcel Cumpu 19.80
L Y R A T T e LT L O 10,00

!xgzlng)ng&Mlndmh takiog anything from ¥ tod
nehes

Send to C. W, LE COUNT, South Norwalk, Conn,,
for Clrounlar,

WAYNESBORO?
STEAM ENGINE and

QAHSTTAVLST

it B
B OILER w ORI(S

Statlionary and Portable Engines, Suporior HBalanced
flide Valve, all Kind Boilers, Circular Suwmllln. Farm
Eogines, For Ilustrated Clrcuiar, Price List, &o,

Address o

Waynesboro', Franklin Co,, Pa,

COR\J HUSKER — Philip's Patent — 50
bushiels per bour. S.C.HILLS, 51 Courtlandt 8t.,N.Y,

WOODWARD'S

NATIONAL

ARCHITECT
" Pians, Decaile,

{ Specifications & Estimates.
E 'rvxx. DoLuaRs, post-

ORA]

B JUDD & CO.,

Amatewr Elecham:cs’
Workshop :

A treatfse contalnloe wun and concise directions for
the manipulation of od and Metals, mclnalng Cast.

iog, Forging. Urazing, Soldem: and Carpent: B

o athior SF the - Lithe and 165 Uses.” Third edition.

llluurlud. V0 . snrsssassssesassascnssnasnensrnasans $£.0
»TEXTS, — Introdaction—Blowpl: Man! lnlon n:

rlnun Blowpipe ; Brazing ; Brass Turning: Brass, to
uer: Broazing; Ceatin Flanks and Patierns; Case-
bn ening ; Cored Works; Chasing Screws; Cast Iron,
o Tio; vost of uunu. Cnluug Teeth of Wheels;
Douulll" Drlllln alse Cores for Cuung
o Too luxu for Solderin
Polishing : olua ﬂnnhln ; Glulng: G 's P
Furnace ; Gold Solders ; Hardwood Turning ; Hardealng
aud Tempering; lrory. o anﬂ Iron Tura nx. Lathe,
Deacription ; Lathe talls the Chucks; Lathe,

Overtiead Motion hoq oris Hlllublo Castings
Metal Tarning ; Making S ldrr or1’1 Mounting G rlud-
stotes; Naysmith's Hand Drill; New ‘l'ool for makiog
Berews ; Overhiesd Gear for Lathes ; Plutiber's Work on
Lesd; Friociples of Cuttiog Tools ; Sclentific Conatruc-
tion of Tools; Screw Stock and "Dies; Screw Piate;
Screw Cumnun tho Lathe; Hh- niog and Grlndm‘
or Cuuug o ften-

vhl
substances for Pollshin,
Hollow Soft Woods; ‘!"ooll for Surfscing Boft Wood: u
Wheel Cuttiog; Wood Turning; Workbench Fittin,
Welding Iron; Workiog 1o Sheet Metal; Whitwor ‘s
Die Stocks.

The above, or any of my Books, sent by mall, free
of postage, at the publlc-um prices,
x e v ang enluﬁ) TM.OOUR OF FRACTICAL
SCIENTIF OKS~% pages, §vo.~sent, free of
pouuc 10 any oue who will lurnun Dis saaress,

HENRY CAREY BAIRD,
DUSTRIAL PURLISHER
v’ T FTREET, Fhiladeiphia.

ORTON'S LIGHTBING OALOULATOR
Valuable aystem, of practical tie to every one—134
sound, money-making laformatioe, Ihonundl
sold. Sure satiafaction. sml. «ut aid, for 81 04
A Vlllllull. N.J.

ls 1000 Agents wanted, Par-

3‘)0 l{::a 5 ’roc A HBL cu:col.,'lll I.onl-.uo.
ANTED—An agency ln ('lnclunnﬂ Ohm,

and contiguous umtu? for an Eastern manu-
faciurer ot um Qu.u,m article by l resldent geatle-
an with W \ovl“,n lue null references
care Miaml!

and mnocuonl. Address
V-uq paviogs Bauk, Llncuuuu. Ollu.

SILICATES OF S0DA f‘g‘q’l'"AEll' Sl.hlo-
lnonp.r cupn. 0k, 3 er.
AT e o

porters, & udu‘ Biroot, New Yorks
Weo shall give

BOYS AND GIRLSI .vu. bclh:bu

our choloe Premiums for Hubscribers sen

«pew DrOP," $50,00 in Gold !
md mx for particulars. It will PAY TO work
ind K. PACKARD, Bouth Boston, Mass.

a! ASON'S PAT'T l’BlOTlON CLUTLuEs
are
m;m j:..a ‘n“i ouo. '"""

ondwany, New York.
WORKING CLAS

Male or Female, $0

week, employment at
home.day or"enlnr. no ccglulx tastroctions & valuable
package of goods sen Address,with six cent
return stamp, M. IOUhG & CO.. \3 Greenwich 8§t N.Y.

T WROUGHT

B[AMS & G/IRDERS
THE Unpion Iron Mills, Pittaburgh, Pa.

The sttention of Engincers and Architects is ellled
to our improved Wromunl Beams and irde
ented). In which the compound welds between U
and fan, which have proved %0 objectionable the
old m: (13 u entirely avolded, we are

%AN 0 furn! erms as favorable as can

fesbiataed s e G R s
Niagara Steam Pump.

HARDICK,
aAAnm .., Brookln. N. Y.

S Sy

365

A, 8§, GEAR

#ole Owner md )l-nuuctnrar of the GEAR #ABU“M’
MOULDING MACHINE—~Legality of Patents fus
talnd 1n United Hulu ourta—~FPrice 8§19,

B, $9%0, $420, $—-and M-nulntlrer
and Dealer in all kinds of

Wood and Iron Working
MACHINERY,

Htonm Engines & Mechanleal Supplies,
o TO 2 BUDBURY 8T., BORTON, MABS,
SHIN(H;E AND BARREL MACHINERY —
fmproved Law's Patent Shingle and Heading Ms-
ofitue, stmplost and best in use. xllo #hingle Iludln'
anll SLeYe Jolnters, Stave Equalizers, ‘Hesding Flaners,
’l urnors, &0, Addross TREVOR & Co. Lockport, N. Y.

SCHENCE’'S PATENT. 1871,

WOODWORTH PLANERS

And Re-Bawing Machines, Wood and lron Worklng %}l
chinery, Engines, Bollars, ete, JOHN B. ENC
Bn\u. Matteawsn, N, ¥.and 118 Liberty 8t,, Ncw York.

Andrew's Patents.“

Nolul ' “mtn Grn;:d.uor Genred H
ovator l; opt Acctdont, |

Lcnlr? ..: 00 (. 1.: w“?zlln'

uve ul. -. llc..

ol '.’::;,'.;:::';.:;"'““

114 ¥ ater Bteest, New York.
Upright rn ne and Tubulnr Raller () HORSE
425 Fowen, vm all Trimmings; also (W0) Horae
¢ Pownn, #ond for Clrculars,
Vauiery Inox Wonks Co,, Claveland, O.

s375 A MONTH to Male or hmnl;ifmh.
Noveiry Cou mddc!ord. Q_l_n
)00“ 000 AGENTS WAN']'BD.-—!“m 108 sent free by
.

mall, with terms 1o clesr from $5 to $10 p-rtl-y
Address N, H, WHITE, Nowark, N.J.

5 MONTH! Horse unu onrn ﬁe furnished
Expunses pald, . SHA Alfred, Mp

UNCHING o Kot A CHIERS
DROP PRESSES, Nrpaustows. Coxw,

':\7 E. 1L LINGWORTH, ‘Itxvllle St. Foun-

Unlvernl .nglﬂf-ooﬁﬁ (}’mzl uulng. &o.

for descriptive eatalogue
IHU\I\A) D MI'LLI\G NA!‘H o,
115 Water 8¢, Bosten..

HE HORTON LATHE CHUCK, rmm 4
to 34 lnchu with the new Patent Jaw, AM
THE E. HORTON & SON €O.. Windsor Locks. et

e dry, Leods, England, makes n Ity ot
Jin 10«ineh Lathos, All parts are mtcrcn-n Ahle
lmlnu nuulu in duplioste, hl‘ patont machinery, thus en

wuring Acoursey and sz ence of Workmanship.

¥ For prlo« and Photo, write direct.

OTIS’ SAFETY HOISTING

Machinery.
NO. 348 sroADWAY M Yofk. s

O00D-WORKING MACHINERY GEN-
orally, 8pecialties, Woodworth Planersand Rich.
nr:}:on’:l ll'- ent Im r?Vcd Tenon \hemn‘u
n 1LV
sentral, corner BOCRA RUGH & RICHARDSON.

~{(GAUGE LATHEZZq HANDLES

IND Y
)R\\ JHOE I'R(J(W' w(r/\umuwmu\
UPRIGHT SHAPING. BORING.
MORTISING AN ) CHAIR=ROL \.l)
\//”“”” N MA( III\I SR HATE )
WWGERS)T, {0 (‘”l ACHUCKS
S ’\\/[ |“A 0 KEY ]l \/]/\‘ hl\l J
PULLEY h()m\ti,\ MACH NI
«8ACABLER SHEAVES)
NS j»\“' FOR TRANSMITTING POWER

. FOR EN
LOCKPORT, N.Y. &% X

VIV
[)‘1(\'“\ BOOK

NEW & IMPROVED PATTERNS.—MA.
CHINISTS' TOOLS—all stzes—at low prices
K. GUULD, 97 to 1M N.J. R. . Ave., Newark, N.J.

ASS IOULDS for Fruit Jars, Patent
Bottles, ote., made by H. BBOOKR.M
i 'a‘c‘xf Hits sud Centre 3 kii:é'x'a‘r?oum Siaker. o
) 0 s
A P TLAR ATTERTION pald to MOULDS for
INVENTORS.

The Aneﬂeal': Turbine Water

entl lmprovedud submitted to
lhoroné sclientific tests by James

Emerson, showing the following nse-
fule eflect of the power of the water
utilized, being the highest resuits ev-
er known.
xt’erc‘e‘n::genpg‘hn Gate: x. snm-

Par cent: of White Gute: it
A fall mgort may be obtalned of

81‘0('1‘ & TEMPLE, Day-
ton. Ohlor

AGE'S Water Flame Coal Lime Kiln, with
coal or wood. No.1 Soft White Lime er Cw'n
th use of water, C.D. PAGE, Pstentec. Rochester.N, \

The VARIETY MOULDING MACHINE
CAUTION.

hlnb{ noufv all nmn lnmnﬂn tha Patent of
NATHANIEL GE od Nov.Sth, 1853, that the Uni-
ted States Clrcult Coun for the District of Massachu-
sotts has not rv»ex\mlne-l lhn nlldlly of that Patent
since the hearlng of Nov ne oulyaroln\ settled
b the Court in Iis drcli]on of Oclo 1573, was

t the title of tha Patent In Massachosetis was In

D, SCO instead of Complalasnt. I bave, since
sald sult was fostituted lu‘ulnd all the title T. D.
Scott ever had, and shall hold all lnl’ﬂnrn for dam-

OBTABLB STEAM BNOINES COMBIN-
= AR EAETE  CTERT aud prics, "Ry are
eu;" :nd Tavorably KBowY, more than 1,0 '?ou 1o

rranted sa! mhotory orno sale. Descriptive

elmnlm unt on applicat Adi
O R GO ADLEY CO. Lawrence, Mass.

Liberty st.. ll-' Tor

] 1 For cuatting business
STENCIL DIES sitedhalfc fis
blenclll und Key necko. which young wmen w

hy Nﬂul for calalogue an
umnlu lo &)?BGPZ?BE.H Hanover 8t Boston, Mass.

Yo ek WHY wa van seil Vit
Class T Uctave YViaoos tor 3200 7
We nusw e~ L costs Joss Lhak B

o wake any

Flano wo

r Ot. piollL
ota, but ship Mn«d 1o taml
les M Factory price, and warmnt
. & Years Sead for Mustrated o
cular, 1o which we Tefer o Over Bankees, Merchants,
&c, poms of whom you fhay nom. uMng our Planos,
44su|~m'rmm Pleass state where you saw

notice,
U. 8, Plano Co., 810 Broadway, N. Y.

PLATIiNU‘l 25 llllonz}.ml..,. \"ork

For all Laboratory snd )l-unuclurin parposes,

Clu\CL OF HEALTH, Decombeor,—( uld
l—-llo- w Ke tham W rm; How to go te
Red io Hleo P How to Ihlln- lluu ohe |
Corset Crner 3 'n.e l'ounll.l Hex, and ,\l' Jeean
snd Health; (.,-uu and Cure of Yellow Vuvr. .Ikln.
n‘undm?'e.l Ocey, .uon l’:d .L'Oull'n'.‘li &'r(:&‘w:,. o
V { uegin L] 0 J
p "“K faw Drink. lieu Mull‘ Junnul 1) ®a
i 4""‘"’ \'..".'n‘"" mu ..‘-. an 't'.'.'.“':’.'ui'&'.':t
' i ber,
l'o' uy.?n ‘7: "'nu. L5, New York,

OTICE—Many of the cutters used on

panelling,carvingmouldiog sod routing machines,

n‘ lnmngeunuu of patent granted Lo me, da h
od 1 presume all bhunorable

"F; y o & Just 3 for the ae of m lnl-d
.j.g‘“("u:é,‘fgig avove utm ,lllo :nl for

onluu. LLL)

ﬁu-wu. Oct. 31, 1578, EAR.
1873 and _ 1874

Catalo ues Free.
Machinists', Blacksmitbs,’ Model Makers', Pattern Ma.
kem', Organ ‘Bullders’ > l'iluo llltn and Tools and
Suppiies for lll claanes of Mech
. wu.u\s(\\ 0 "CO., Doston, Mass

Improved
TH[]MAS LEFFEL.

Uuexeelled in Power for size

g and cost, Economical
Bullt in Superior style,
n Duvllullun of part

A T.I & lth(’“l‘ nﬂl)l:

.
Sond for l‘1rv:ulu and Prico List,

" To Electro-Platers.
B ATTERIES, CHEMIC ‘\LS. A.\l) MATE-

RLALS, {u sats or single, with books of instruction

o Niekel or Siiver Platiog, by THOMAS HALL, Mann-

facturing Rleetrician, 19 Dromeld Streat, Boston, Mass,
lllu-lnlul calalo.ue nent lree

PATENT

OLD ROLLED

mgirﬁe. uuuux.‘.’w.‘ B Xy

riAL

BIN No riaks to purchaser
trnc %xru 5’ WALE ¥, hu-wn’apn N.¥

CKBA PBBT AND BEST

er
Thomu -c’lnld nnnuo o’ Jad’removec souls and
doea not Injure the Bojler. Yruvu eotirel umlu:
tory where lll mlu-r prr‘unl ons have fafled, One
party writes : * Each a ation removed two Buashels
of Scales from his llollrr, nnd the fron Tooks well 'hen
the Scales have come oft, and it {8 saving abong 15
cent of fuel.” Sold In murell 20 1b., % Bbls. 290
i Bbls, 12510, Add'cn orders
EPENC uu Tlm)lAs Eimira, N. Y,

Machmel:;:

‘Wood and lnn Wom of eve
Rubber Belting eell Babbity )leul te.
GEO. PLACE % €O, 121 Chambers B8, N.¥.

Cold Rolled Shaftmg

Best and most perfect Shafting ever made, constantly
on hand In Isrge quntmcu. furnished In lny lengths up
024 ft, Also, Par. Coupl In nd Heu.nlluw n%lutub e
Emzen.puneyl e(c. ORGE PLAC
.m-o-r- mnu New York.

Sturtevant Blowers.

Of oyery alze ana ducrlguon(‘ ;so;:.-lfxnny on&‘nnd.
% Chambers Sereat, \er"\'ork.

ICHARDSON, MERIAM & CO.
\llnn(uturcn of the latest ‘mproved Fatent Dan-
els’ and Woodworth Planing Machines, \lnch'n‘. Sash
aad moldin Tcnonuur. Momsinz. Boring, &mg. Ver-
tical, \nd C rcul-r Resawing Machines, l' 1lls, Saw

Ari , Scroll Sa RauwT)' Cut-off, and Rip-4aw Ma-
cln!nu Bpok: urn uwr-.wd nr!o:u
other kinds of Wood-working )Xu:ulncr,u Catal

and price lists gent on applicasion. Manufsctory,
cester, Mass. Warshouse, 107 Liderty si. New York. l.

WOODBURY'S PATENT

Planing and Matching

aad Molding Mach: Gray & Wood 's Plagery, Self-olling
Saw ubon. and other 'ood 'or machlisery.
8. A. WOODS, beéy street, N. Y.:

Send for Clrevlars. n Sadbary street. Boston.™

Patent Woodworts, Danlels sod Dm.nuau Plagery,
Moulding, Mortising, Tenoniog and a great variety of
other Machin for Working 1o Wood. Sole Manafuc-
tarers of the celebrated Faormer Patent ¥ llthrr Heads

and Antifriction Cutters and the New Eongiand Baad
Saw. Factory 26 Sallsbury St., Worcester, .. ass, salos-
room 131 Chamnbers & WS Beade Ste., N.¥.

& BALL & CO.

UERE’S WATCHMAN'S TIME DE.
TECTOR —Important for al, hrxe Corporations
Manufact CEIDS—Ta le of coatrolling

with the ntimost accuracy the motion of & watchman or
g::mm 85 the same resches different stations of hls
t. Sead for s Clrcular, J. E. BUE
P, 0. Box 1057 Bouan Mesa,
N. B—Thls detector is covered by two U. S. Patents,
Parties using or sellfng these Instruments vlmouz [T
thormy uom mo I'ﬂl De dealt with socording to is

MACHINERY, sl
An deutfdie Erfinder.

Dicfe grofie und thatige Clajje unfrec Heo
pBiterung madien  wir Bejonders  davanf
aufmertiam, daf unjre Firma durdy ifre Ver-
bindung mit Wafhington und den curopdijden
Dauptftidten, befondere Vorthoile jur Exlans
gung vonr ine und audlindijden Patenten
bietet.

Qeder Erfinder, gleidviel welder Nationalis
tit angehirig, ift durdy die liberalen Patentges
fege der Bercinigten Staaten jum Patentiduy
fite Grfindungen beveditigt.  Unfre Fivma ift
bexeit, geftityt auf 26jdhrige Srfahrung, dentide
@rfinder feder Beit ju bevathen und ju mifigen
Preifen vafd) und plinttfich Batente ju exlangen.

Die Deutidye Section ift in den Hinden
fabiger beutfdher Jmgenicure, ‘veide in dee
Dffice perionlih mit Grfindern verlehren
werden.

Dex , Scientife American™ wird in feinen
Spalten die Bedeutenderen Erfindungen bes
{predhen,

Gorvefpandeny erbeten und yrompt beant.
wortet. Famphlete in deutidher Syradhe were
den auf Berlangen frauco jugejandt.

fAdreffive:
Winun & go.,

wSeientific American™ Patent Agentur,
87 Part Row,

Now York Olty
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AwTertipemanss il b admitied on this page at the rate of
$1.,00 por ine 7or 2ach insertton.  Mngrasingt may
advertisements al the pame rate per line dy mear

Aot
wrement, an the Jeiter-pross,

American Saw Co.

NO. 1 FERRY ST,, NEW YORK.
Movable Toothed Circular Saws.

Eccentric Geared Power Presses.

Srientific Ameviont,

JDECEMBER 6, 1873,

SSTOWNSEND. 31

EIUIINTAGN s o S vaerensio: | Todd & Rafferty Machine Co.

Economy, Utility, Durability.

PRODUCING INK FOR EVERY DAY USE, 8IMPLY
BY ADDING PURE WATER.
il

These [nk= do not oxidize the pens,are unchangeable
and (ndestractidble; thoy reslst the most powerfal aclda,
and are, therefore, Invaluable for Chocks, Drafis,
sdmintstrative deeds or legal documents.

£ Sent, post-pald, to any part of the United States,
on recelpt of §2.00.

R. C. ROOT, ANTHONY & (0,

62 LIBERTY STREET,
AND ALL STATIONERS AND BOOKSELLERS,

EIT!T\TS having Muchinists’ Supplies and
-

new and second hand muchinery ronr saLx, will find
EADY MARKELD IN CANADA " A'ldross
DONALD C, RIDOUT & CO.,
Eoagineors and Machinery Brokers, Toronto, Ont.
1,000 IN USE.
Address
=) ROOT STEAM EN-
24 AY. & Sth Street,
Now York,

MATION XLAAVS SJ00M

THE

SCIENCE RECOR

A Yearly Compendium of Sclentific Progress and
Discovery. 60)pages, octavo. Price §2.90,
Illusirated. The volume for 1834
will be lssued In Janoary next.

The volumes for 1572, 1478,
now ready.

- -
fPHIS NEW AND
splendid annnal book
presests in brief form the
most interestiog Facts ang
Ducoveries 1a the varnous
Arts and Sciences that have
tracapired doring the orece-
ding year of title, exhibiting
I one view tne General Pro-
(o8 Of the World (o the fol-
owine Departients:
h—(.}?'i)l.ls'ﬂn' AND MET-

LLURGY.
2~MECHANICS AND EN-
GINEERING.
2~ELECTRICITY, LIGHT
HEAT, SOUND.
4~TECHNOLOGY ~Embra-
clag New sod Useful In
ventions snd Discoveries

relating 0 THE ARTS
S—~BOTANY AN A
B AT gAND HORTI.

Euz\r%rzcncu. HY®
.—NATURAL
FA.\'D ZOOLL HISTORY

0 & 1—METEOHOLOGY
TERHESTRIAL l’ll'r\}’!‘!
B~GEOLOGY AND MISERALUGE CRAPHT.
W —~ASTEONOMY .
xg-mm.wur.ww
Yery person whe 10 be well Informed
oy the Progress of the Arts and Sclences lnoul?l?::?c
o) :‘%.e: ul‘cxunav.)g::id lh'a" & most fnteresiing ang
Book. ve s place .
bold, 1o cvc&'uonﬂ - » ey ot
- A’u. Handsomely Bound. With Esgrav.

o m.
nﬂ.l by wall 1o sll parts of the country, ecel
the price. A libers] discoust Lo the u""ac‘".’u’a u,:-‘;’
YRasery. Iuvu;dc at 8l the principal Bookstores.

USN & CO,, PUBLISHERS,
37 Park Row, New York Olty,

TRE SCIBENTIFIC AMERICAN will be sent one yeor
sud one copy of SOLENCE RECORD on receipt of §3,

SCIEXCE RECORD FU Ny
resdy. Kach $i8) FOR 1872 and 1873 now

REYNOLDS & CO. ]

MANUFVACTURE
Serews & Bolts
% Yor llnhlnnz &10 every variety.
Bridge nnd Koot Bolts.
:rnx. &IRON BET SCKEWS
ty.
for Fatenises, o pronr e Articlcs

MANUFACTURERS OF §

The colebrated Groens Variable Cut-Of Enging; Lowe's
Patent Tubular and Flue Botlors : Plain 8lide Valve Sta.
tonary, Holsting, and Portable Bngines, Bollers of all

kinds,” Stoam Pumps, MIl Goaring, Shatting ar.‘ 8ilk,
Tow, Oakum, Dagging, Rope Flax,nnd Homp ! nery.
Agents fortho New ’fl\‘(‘ll Manufaotaring Co chin-
lnﬁ" Tools; for Judson's Governors and Stog Tven:
Sturtevant Blowers; and Differential fulleyAtocks

WAREROOMS, 10 DARCLAY
WORKS, PATERSON, NEW JE

EVERY VARIETY

STEAM PUMPS.
SEND FOR (LLUSTRATED CATALOGUE

COPE & MAXWELL MFG.CO.
HAMILTON, OHIO0.

WIRFE ROPE.

JOHN A. ROEBLING'SSONB
MANUPACTURENS, TRENTON, N, J.

OR Inclined Pllncu.ﬁundln%shlp Rigging
Niridgos, Ferries, Stays, or Guys on Derricks & Cranos,
ler Rupes, Sash Corda of Cn‘mav wnd Iron, Lightuing
Conducters of Copper, Special attention given to hoist.
tng rope of all kinds for Minesand Elevators. Apply for
otrealar, giving price and other Information. Sena for
pamphiet on Trausmisaion of Fower by Wire Ropes. A
Iarge siock conatantly on hand at New York Warehouse.,
No, 117 Liberty street.

RY THE VICTOR DRILL OHUCK. —
Warranted to hold with a clasp of the hand, Tri
umphaut at Vieons, HUBBARD & CURTIsSS MANU-
FAOTURING CO., Addross Middletown, Conn,

IRON STEAMSHIF BUILDERS,

NEAFIE & LEVY,
PENN WORKS

B
STATIONARY AND PORTARLE

8T, NEW YORK.
SEY)

STEAM EXGIN
Babeock & Wilcox Patent Safety Boilers,
LEFFEL'S DOUBLE TURBINE WATER WHEEL,
SUAFTING, PULLEYS, HANGERS AND GEARING,

PRATT’S
ASTRAL o

Bafest and bost O1] ever made—burns In any lamp—for
salo everywhero, A8 PRATT & CO.
Establikhed 1770, 108 Fulton street, N, Y.

IDDER’S PASTILES—A Sure Relief for
Asthma, STOWELL & CO. Charlestown, Mans,

N. Y. Safety Steam Power (e,

30 CORTLANDT STREET,
NEW YORK
—_——

Superior STzax EXGINES AXD Borr-
XEERS, by special machinery and dupll-
cation of parts. They are Safe, Eco-
nomical, Easily Ma d sod not lia-
ble to derangement, Thetr COMBINED
ESoINE AND RBOILER 15 pecullarly
adapted 1o 2ll purposes requiring

1 go‘rcr More than 400 engincs,
% from 2 to 100 horse power, In use.
Send for fllustratad circular,

NOYE'S MILL FURNISHING WORES
u

are the st In the Oalted States. They make
rr Millstones, Portable Mills, fmut Machines, crs,
Mill Picks, Water Wheels, Pulleys aad Geanng, specially
wiapted to Sour mills. Send for catalogue,
J T.KOYE & SON. Buffslo. K. V.

PLANERS,

5 S, DRILLS. &c. Send for Price List.
NEW HAVEN MANUFACTURING CO.,

New Haven, Conn.
e TAWITE

TROUDShRO e

JUST PUBLISHED!

Facts and Suggestions regarding the Right Cholce and
Right Use of Solld Emery Wheels and Emery Grind-
ing Machinery.” 12§ pages.
Thia l'nnrblcl is offered to the Public as the most
‘omvlrh- Mauusl on the subject of Emery Grinding yet
published, Sent, %)-l-plld. on receipt of 25 cents

Address THE TANITE CO., Strondsburg, Pa,

HOW ABOUT YOUR PAY ROLL?

Is not Tuys the time—now when working forces are
belng reduced, and esch man's effort s to see Aow rEw
Aands he can get along with—is not this the time to
-ludg carefully the clsims of lador-soring tools? How
mue ’“l‘rl will & gocd Emery Grinding Machine
draw? How maoy men now working with File, and
Grindstone, snd Cold Chisel, und Vise, can be dispensed
with h\'nmulngg Eotary Flle a mile o minute? How
many lny_lLuH Swelling. men will it {ake to do. with
Yise and File, what ON2 man will do with that Dever-
L‘;)"’:;‘l":.'l":“:"l'llt.l'T!nl(r Emery Wheel? Thst File
) ATE Ccrystals ¢ v . SDE
% 8% 5,00 {6t th ) ?c“.n of Adamant, and whose speed
When money Is scarce Labor S8aving Tools are cheap

LEFFEL'S IMPROVED DOUBLE TUREINE

WATER WHEEL

New BookdustOur-160 PagEs

SENT FREE

AU BLY paruus 1plerCatod iy Wkler power, sudross

XRAOEL

JEmeryCrinders

No. 145 East Bt., New Haven, Conn

JAMES LEFFEL & CO.,

ROOTS FORCE. BLAST BLOWER

SPEED ONLY 100 TO 300 REV. PER. MIN.
SAVES HALF THE POWER REQUIRED FOR FAN.

PH.& FM.ROOTS CONNERSVILLE,
LIBERTY ST. NEWYORK,

|

BrRIXari1ELD, Ou10, 010 Lisgnry St » N. X, Crry :

IND, M'F'R'S,
GCEN'L AGENT.

LUBRICATORS.
REYFUS’ transparent Self-act
tng OVers, for all sorta of Machinery
shafting, are relisble in_all scasons,
g 696 por cont. The SELF-ACT-

G LUBRICATOR for Cylinders Is
now sdopted by over 180 R, R. In the U. 8.,
and by hundrods of stationacy engines, &
NATHAN & DREYFUS, 108 Liborty st., N.¥

PORTLAND CEMENT,

n tho best London Manufactarers, Forsale b;
23 Sy 'l:\.\HiH BRAND, 55 Clfr 8t., N, ¥,
A Practical Treatisn on Gement furnisbed for 35 conts

SUPER-HEATERS
Save fuel, aud supply DRY stosm. Easily atthcnea to
any boller. li INRY W.BULKLEY, Engineer.

@ Liverty 8t,, New York,

3 For testing Ovens, Boller
Pyrometers. us, sus  fumacos,
Super-Hoated Steam, O1 8uUlly, &o.

Address HENRY W, BULELEY,
93 Liberty 8t., New York.

\

C

C

NOHETocolSHCUiOR h\\JER

FREE i

AR /FALLS
PA..

OGARDUS' PATENT UNIVERSAL EC-
CENTRIC MILLS, for grindlng Bones, Pot Shella,
Ores, O1d Crucibles, Fire Clay, Guanos, O1l Cake, Feed,
Corn, Corn and Cob, Tebacco, Snufl, sugsr, Salts, Roots,
Spleos, Coffee, Cocon-nut, Flax-sced, Asbestos, Mica, To-

}" T—V_L'Av ontor
Box 7i%, New York ofty.

l O'HFJRR' TANNATE OF SODA, ngninnt
Tntints Mo nginoery,  Kend far Tl .""gg;‘ﬂ
O ONLY O
U

Adverusing Awont, Address

OUNCES—COSTI! ¥ 0 OENTR-DATLY
CLEAN, AND KEEP CLEAN, AN AVE 4
WITH AVERAGE WATEN Ann ruﬂss"lfla "?'

the poune, Addrems JON, O, ROGETRS & GO, Sadt
son, Ind, The manufaoture or ussy of ny fnrm‘?)lf
Taunnte of Hoda, for aboye ‘mrponc. s our Am.lm ®
right under nia. Auy lofringements of snme vm;-

vigurously proscouted,

Puanggce.| Imroved Fot Liathes,

Engloe Lathes, &
fp,; (;uunn,lﬂmfl'l---oniorﬁ';uloﬁ':ﬂ
| i Turning Machines, 8iiae Keats, Foor
Soroll Bawa, The very beat, Belling

2 C vy i NAOR O T
Junt thearticles for Artisans or Au‘nleui‘n'. i (4

NEW YORK STEAM ENGINE CO.

MANUFACTURERS OF

Machimists' Tools

OF ALL DBHCRII’&!ONE,

98 Chambers 8t., EW YORK.

S ——T

DICKINSON'S ‘ i
ADUEBTABLE QIAMOND L )

And 8haped Dismond Carbon Polnts, (ndispensabl
Turnlnzp!-:mctf Wheels, Orlndnlunoa'. allom'i‘ﬂmlu° ':;
" C. Ad(’re

hardened Stecland Paper Calonder Rollers,& I
J. DICKINSOXN, Patontoo, 61 barsau 86, N, ¥,

1HE HEALD & SISCO
Patent Centrifugal Plilgps,

VERTICAL & HOKIZONTAL,
First Premiuma at New Orieans, Clnelunatl, and New
York. * Medal of Special Award, American
Institute, 1573,

Perfect satiafaction guarsntoed. The cheapest, most
durublc.{)opulnr and successful Pamp known, for Paper
Mukers, Tanners, Contractors, Brick Makers, Distillors,
ete. Pumps with englne on frame, complste, st low
fgures,for \\‘rccklw). redgiog, lrrigating, ote. lustes.
ted pamphlet,froe, 000 references Lo partios sctuall using
the Pamp. '!.’EI e8 01 the strongust possible testimony,

Addrests H D, SIBCO & CU,, Raldwinsyille, N.¥,

mators, Saw.dost, Horn, &e¢., aud whutever e
‘;round by other MIlls. Also, for Paints, Printers' [uks,
‘aste Blacking, &c, JAMES BOGARDUS, corner White
and Elm Streets, New York.

Tue BEST Sorip EMERY
WHEELS and patent Grinding Ma-
chines are manufactured by the
AMERICAN TWIST DEILL COMPAXY,
Woonsocket, R, I.

% §# EvEnry WHREEL AND EVERY
~= Macnixe WARRANTED.

Working Models

And Expenmental Machinery, Metal, or Wood, made Lo
Srdor vy J. F. WEHNER, 62 Center st.. N. Y.

HOUSTON'S PATENT
TURBINE WATER WHEEL.

Simplest, Strongest, Cheapest. Best.
In the test at Holyoke, In
Ls;n.h the Houston gave the
est percenfugo ever
-hgwn Inpfrehlblczteu and
the highest nvernge re-
sults ever o ne: In
gnctlc‘l use 1tis everywhere

ar.
MERRILL & HOUSTON

IRON WORKS,
Beloit, Wisconsin,

STEAM BOILER AND PIPE

COVERING

Ssves ten to twenly et cent, CHALMERS SPENCE
CO..foot E. 9tb St.. N, ¥.: 132 N. 20d St.. 81, Louls. Mo.

=e<OI=Z2Z=0FY FOOJW

EALTNA HEAVY AND 1 rrUVED,

LUCIUS W. PQND, MANUFACTUREBS,
Warercowms, ss°x’.|°§:‘r€§'§€,‘.‘2' New York.
A. C. STEBBINS Agent.
everywaere

’5375 to 8250 Per monthv male and fe-

©male, to (ntroduce the GEXUINE IMPROVED COM-
SMON SENSE FAMILY SEWING MACHINE. Thls
= Machine will stiteh, hem, fell, tuck, quilt, cord, dind,
c3braid and embroider in & most superfor manner. Price

only $15. Fully licensed and warranted for ive years.
Bw: will pay $1,000 for any machioe that will sew s
wSironger, more beautiful, or more clastic seam than
S>ours. It makes the “Elastic Lock Stitch.,” Every

second stitch can be cut, and still the cloth cannot be
Fpulled apart without tearing {t. We pay Agents from
ogﬁ to $£350 per month and expenses, ora commission

Bprom which twice that amount can be made. Address
SECOMB & CO., Boston, Mass.; Pittsburgh, Ps.; Cbi-
< cago, il.: or St. Louls Mo.

THE PULSOMETER.

‘The simplest, most durable and eflective
steam pump now in use. Will pump gritty
or muddy water without wear or tniury to
{ta parts. It cannot get out of order.

Branch ne!rou 1—11 Pemberton
2 Square, Boston, Mass.: 1837 Marxet St.,
= Philadelphis, Pa.; ells Street, Chl-

cago, Ill.; South Western Exposition,
New Orleans, La.: 811 & 818 No, Second
Street, St, Louls, Mo.

C.HENRY HALL & CU,, 0 Cortlandt 8t., N, Y. Clty,

Workers Wanted

For WOOD'S HOUSEHOLD MAGAZINE,

which with Its Premiums, is one of the most attractive
in the country.

Price of Magazine,

ONE DOLLAR

A YEAR.

Commissions liberal, offering a lucrative and agree
able business to those willlog to give It properattontion.

Vol. X1V, begins with January, 1874,

Examine our Clubbing & Premium Lists,

| 8. E.BRUTES, Publisher,

Two firat-class poriodicals for the price of one.
E¥™ Foraspecimen Magazine and further information,
Address,
WOOD'S HOUSEHOLD MAGAZI

Nowburgh,

IRE ROPE.

John W. Mason & Co., 43 Broadway, New York.

SELF OILERS,

¥ FOR ALL KINDS OF MACHINERY AND
STEAM CHESTS OF ENGINES,

Owing to recent lmrrovcmem- In our works,

'ed"flﬁ?nmigo wel olll (l ?llpl.‘ Imnml In lgmuh
andu B er cent less than sn

b tet T HOLUAND.

in the country, .
2 8 Gold Streot, New York.

HAMPION SPRING MATTRESS—The
latest and best improvement. Do yoo want a
bealthy snd comfortable bed? Here (L 15, “The softes
easiest, clieapest, most popular, and durable Spring Be
o market, 1d all leading dealers, No stock com-
plete without {t. holl{ composed of tensclous tem-
pered steel aprings, #o united st the pressure (s equally
distributed. Easlly moved or carried about the house.
Can be lifted, turned, or rolled up like & blaoket. Both
sldes alike, No frame.no weodep slats, bO straps, May
be Used on floor without bedatead. No under bed re-
quired. Needs only half thickness of halr matcress. The
2 size double bed, 1. fin. oy & M, contains 192
ateel upholstery spriogs sud weigas only thirty
Ibe. More springs tor your money tn this bed thannany
other. Warranted nofseless. Any slzcs made to order
Send for plstorisl circular. Retall price of double bcdl
£15. Shipped, Uy slogle bed or quaatity, to sl s O
the werid. Lidbersl discount to the trade, Axents want-
#d, Champlon ‘égﬂn% Mattress Co., Maxers, 12 Cham-
bers St., cor. Church, New York,

ANSOM SYPHON CONDENSER perfects

and maintains vacuum on Steam Eagines at cost of
one per cent (ta value, and by (ts use Vacuum Pans are
rmp witn full vacoum without Alr Pump, Pleasc call at
the Compsny’s omice, Buffalo, N. Y.
anyaddress,

Circulars sent to

The SCIENTIFIC AMERICAN s devoted to the Inter
ests of Popular Bclence, the Mechanic Arts, Manufss
tures, Inventions, Agriculture, Commerce, and the in-
dustrial pursuits genemlly, and 1 valuable and fnstroe-
tive not only in the Workshop and Manufactory. bat also
in the Household, the Library, and the Reading foom.
The Best Mechanical Paper sn the World

A year's numbers contalin over 500 pages and several
hundred engravings of new machines, useful and covel
{nventions, manufacturing establishments, tools, snd
processes.,

To the Mechanic and Manvufacturer!

No person engaged In any of the mechanical pursutts
should think of doing without the SCIENTIFIO AMEKL-
oax. Every number contalns from six to ten engravings
of now machines and inventions which cannot be found
{n any other publication.

TERMS,

One copy, One year Ba

One copy, six months 1.5

Une copy, four months 1w

One copy of Sclentific Ameriosn for one year, and
one copy of engraving, *“Men of FProgrem™ - 10.¢

Ono copy of Sclentific American for one year, and
one copy of *Belence Record," for 183 « .

Ramit by postal order, draft or express,

The postage on the Solentific American s ive oentapel
quarter, payable at the office where received. Osnsds
subscrfbers must remit, with subscription, 3 cents extia
10 pay postage,

Address sll letters andmakeall Fost Office orden and
drafts payable to

-
37 PARK ROW NEW YOBX

HE " Scientific American ” I8 printed with

CHAS. ENEUJOHNSON & CO.' INK, Tenth and
Lombard sts, FPhiladelphia,and 3 Gold at,, Now York

N i




